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Physician-scientists represent less than 2% of physicians, and both practice medicine and are
engaged in scientific research. As physician-scientists, we are not only drawn to medicine and
the clinical challenges of our patients, we are also drawn to the opportunities that our
patients’ medical problems bring to science.

For a physician-scientist, going back and forth between medicine and science is natural and
almost necessary. Although the future of physician-scientists and especially those from
underrepresented minorities is a subject of debate, concern, and reform, our work in medicine
and science remains exciting, personally rewarding, and meaningful to society.

At that core, physicians and scientists (just like students and athletes) can be worlds apart.
Becoming a physician-scientist demands a union that can take years to forge and is often
tenuous and unnerving. The compound words I noted have two interesting features. The first
is that each describes a person of action-physician, athlete, warrior, or player-in conjunction
with a person of thought-scientist, student, statesman, or coach. The second feature is that
the order of the two words seems to matter, and, in all but one case (student athlete), the
action person precedes the thought person

* Schwartz, D. A. (2012). Physician-scientists: The bridge between medicine and science.
American Journal of Respiratory and Critical Care Medicine, 185(6), 595-6.

- Morel & Ross (2014): &JA}F W&o} viALSHl S A 7HA3L Y& AdTFAE 825 s
S g AUm ol 2AQ A ATE WA FASHE AFo

o) Abz}statell T @ Morel & Rosse] 7Hd A+

Physician scientists bridge the gap between biomedical research and clinical practice. However,
the continuing decrease in number of people who choose this career path poses a threat to
the advancement of biomedical science and the translation of research findings to clinical
practice.

*Morel, P. A., & Ross, G. (2014). The physician scientist: Balancing clinical and research duties.
Nature Immunology, 15(12).
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Physician-scientists play an essential role in biomedical research and the advancement of
medicine. With a unique blend of experiences in research and clinical practice, they are poised
to ask and answer scientific questions aimed at improving clinical outcomes. Physician-scientists
often play leading roles in patient-oriented research, including clinical trials, behavioral stude
ies, and epidemiology. Without their contributions to these endeavors, the transition of basic
science research to clinical practice would be significantly compromised.

Physician-scientists are essential to the advancement of the field of medicine.
Physician-scientists, traditionally defined as MDs who perform medical research as a primary
professional activity, are a crucial link between bench and bedside. Their clinical experience
provides an ideal setting for asking research questions, making physician-scientists an
important force in the transition from clinical observations to testable and applicable research
hypotheses.

In other words, physician-scientists are the bridge between basic science and its application to
human disease. Examples of their contributions include new or improved surgical techniques; an
increased understanding of adverse drug reactions; new insights into hereditary diseases,
including novel diagnostics and therapeutics; and the identification and treatment of emerging
infectious disease. Indeed, patient-oriented research—namely, clinical trials, behavioral studies,
epidemiology, and disease pathophysiology studies—would suffer without a robust
physician-scientist workforce.

*Zx]. Davila JR. (2016). The physician-scientist: past trends and future directions. Michigan
Journal of Medicine, 1(1). DOL: http://dx.doi.org/10.3998/mjm.13761231.0001.112
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Student

Clinical
Research

it Include time a

student may spend on § au vities, such as working ch e Mo ard path is to

matriculate intc D Program. Some

students may not be

matriculate inte MD 5 2 th

program affiliated with their medical school, or t
want to pursue a research career,
into MD programs and pursue pos te clinical and research training after rece
toy be rare, as reflected in the stippled path

" may gradua
1 In tran

ng their MD. Transfers from

* Gotian R, Andersen OS. How perceptions of a successful physician-scientist
varies with gender and academic rank: toward defining physician-scientist’s
success. BMC Med Educ. 2020 Feb 13;20(1):50
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- Glickman (2018): MD, MD-PhD 3}<jell #AIQlel, == 44 717+ 3
dedes w2 2 dARle] Al ARt tiREE00%1 s AT
= A5 dAASAR F oA Akl i Glickmane] Y dFE dESE AA

s thewt 28,

These 2 worlds, that of the physician and that of the scientist, can meet in the body and
mind of the physician-scientist, who has the potential to provide mechanistic insight into
clinically relevant disease pathogenesis. However, this unity of purpose should not be confused
with a unity of skills: clinical medicine and laboratory science are distinct disciplines with
distinct skill sets that must be mastered independently. The degree to which one informs the
other, although conceptually logical, is often overstated, to the detriment of trainees.

I focus mainly on the MD physician-scientist who does not have extensive laboratory training
or a PhD. Definitions are also important: in this commentary, 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.

[ do not mean to imply that physician-scientists directing clinical research programs with a
similar 90/10 time split should not be included in the physician-scientist definition, but my
remarks are focused on the challenges faced by the physician-scientist pursuing laboratory
training.

* Glickman MS. Challenges for the MD Physician-Scientist Upon Entering the Lab: From the
Grand to the Practical. J Infect Dis. 2018 Aug 14;218(suppl_1):525-S27. doi: 10.1093/infdis/jiy085.
PMID: 30124972; PMCID: PMC6093401.

- Bensken (2019 | ATEAE AP AFS AFE A ARIOE BAWE AYS
s, OB FAAPSE YFATE FASE The] FHE 2 A oA}
4

StAkoll thet Benskend] 7id EFE YEo= AASHE thad 2

- 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.

- because of an increasingly limited definition of a physician-scientist, the transition of mid- or
late-career for physicians, who have led successful careers as clinicians and would like to
spend more time in scientific research work, is more challenging than ever. Additionally, some
physicians who continue to be clinically orientated may not perceive an equal opportunity for
research participation because it may seem to come at the cost of worthwhile clinical activity.
The NIH has recognized the importance of clinical experience in guiding research, with some
grants allowing for increased time for clinical work.

- It has been found that physician-scientists who are not successful in their first attempt at an
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ROI-grant were less likely than their PhD colleagues to reapply. This does not necessarily
mean these physicians will no longer engage with research, but rather they may not do so as
their primary activity.

- When discussing physician-scientists, being able to include all physicians who contribute to
science, rather than rely on restrictive definitions, is beneficial not just to address the
attrition in the workforce but also to better understand how research is being accomplished
today, such as in collaborative teams. Moving away from strict categorization and opening
the field by encouraging physicians to participate in research through their specific expertise
will enhance not just the research enterprise but will increase the impact of such research.

* Bensken WP, Nath A, Heiss JD, Khan Ol Future Directions of Training Physician-Scientists:
Reimagining and Remeasuring the Workforce. Acad Med. 2019 May;94(5):659-663.
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=% | 164.656 | 169,554 | 168.546 | 160.295 166,184

o= 0.23
(GoPLiE) | (3.31) (3.40) (3.28) (3.16)  (3.21)
x| 41532 | 43811 | 45678 | 48106  51.029

o= 5.28
(@DPeiH) | (1.62) (1.64) (1.65) (1.66) | (1.68)
= 58.353 | 60586 | 61646 | 63.645 66045

matA 3.14
(GDPCHl) | (2.24) (2.28) (2.27) (2.22) 2.21)
=& | 102.905 | 109563 | 114.128 | 122,460 134,430

=e 6.91
(GOPLHE) | (2.84) (2.88) (2.93) (2.94) (3.07)
x| 26.504 | 27.794 | 27.006| 29.015 29660

FHLIC} 2.85
(GoPEl) | (1.71) (1.71) (1.69) (173) | (1.67)
. =i 68.234 | 73.100 | 76932 | 80799  90.386

s__};:.l- 7_28
(GDPCHH) | (3.95) (4.08) (3.98) (3.99) | (4.29)

£3*: OECD Stat._Data by theme ; Science, Technology and Patents ; Research and Development Statistics ;
Expenditure ; Gross domestic expenditure on R&D by sector of performance and source of funds (OECD
Statistics 2020.04.22. 7 |&)
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=T A 2017d 71E oF 9009 2o FATNLHIE AEsA e, o= GDP o
H 4.29% Axolth. Fa o] vls] Az ez GDP tin] R&D #A|&Eo] 23S & 5+ 3

o d¥T ARES Holx: P=A.82%), U (6.91%), LE0.23%) ¥ =2 FF
(728095 & + Atk ALz B, uate] TAFNERS 23% B FR7L
6% BE=E W7ol AEded, =, I S A= wE) mzdrIdel Hl&ol
2 Holal YEA {FAG FFEOITKE 2-8), IR AL ZIE, 2020).
GE 2-80 =l Aldd d7NEAE A% (A FRAFGI ST, 2020)
2014 2015
g8 16,387 17.520 | 19,004 19,104 20,348
(F1H| chH]) (24.02) (23.97) (24.70) (23.64) (22.51) 5.56
(GDPCHHI) (0.95) (0.98) (0.98) (0.94) (0.97)
214 51,640 55,063 57,350 60,939 68,905
= (| ChHI) (75.68) | (75.33) | (74.55) | (75.42) | (76.23) 7.48
(GDPCHH]) (2.99) (3.07) (2.97) (3.01) (3.27)
sliel 207 517 578 756 1,133
(L= cH) (0.30) (0.71) (0.75 (0.94) (1.25) | 52.94
(GDPCHH]) (0.01) (0.03) (0.03 (0.04) (0.05)
£X{: OECD Stat._Data by theme ; Science, Technology and Patents ; Research and Development Statistics ;
Expenditure ; Gross domestic expenditure on R&D by sector of performance and source of funds (OECD
Statistics 2020.04.22. 7|2)
FATALY 3 nrels #d A& we W, Frh 2 Aolsk FWs udn
K& 2-9, F=BAFREY, 2020). A AAHE o] Aol A 77 AAH S
Hols =3 d=9 B A7/ A=E HlE&o] i+ l‘”—M“’U% YE, ZL2 A
Moz wgkth BA A4 AT MER Ru, $eue) QR Zasug o
B2 AES st don Hd3 BT oA syt Zﬂ«]i ATAE A
Zo] 2T N giu] ¥ 20179 7% oF 8.63% AEo|H, YR, SYRTE i
we FEolth
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<E 2-9 20179 Fo= ARAT/NEAY T BAs EoF A=

T 2017'd (&+<]: million USD)

< R&D 127,306

v = Health R&D 37,862
(% R&DtHH] HI-&) 29.74%

% R&D 34,049

2R Health R&D 1,663
(% R&DtHH] H|-&) 4.89%

% R&D 15,906

= Health R&D 3,510
(F R&DTHH] H &) 22.07%

% R&D 17.753

x| Health R&D 1.294
(F R&DTHH] H &) 7.29%

< R&D 40,727

=4 Health R&D 2,031
(F R&DTHH] H &) 4.99%

% R&D 22,372

= Health R&D 1,931
(Z R&DTHH] H &) 8.63%

4 S 24 4y A8 3%

o] B o 5ol gk ALHR A7 A FAs} lEo] B 18 AHE HA}
bt Ak B3 Aol 184 5 V1Fo 2 & o 20199 487] 71E 9172018 &
E 3 F ouAulz Eoprt 758,697TH R T RWSkAINE, oJoRE, o8|V £ o
TAEAH ] wo] 2 FAA EI 747t 72,1937, 49,1949 08 Sj7t ds FEI)

F7Fstal JATHKE 2-100, =R AAA &, 2020).

< 2-100 = BA4kd 82k 4= (2017~2019%) (4]0 = R ALAEA g, 2020)

(=t - =)
o | 2017 2017 2017 2017 2018 I 2018
1271 2=27] 327| 427] 1271 227]
Al 802,793 818.725 824.381 828.898 835,947 853.187
ol AdulA 663.183 677.610 682,076 685,163 689.811 705,853
ojor= 63.307 63.961 64,485 65.086 66.143 66.843
o= 77| 43.600 44.330 44,688 45,252 45.871 46,060
ShEE= 32,703 32.824 33,132 33.397 34.122 34,431
o | 2018 2018 2019 2019 2019 | 2019
= 3871 4=27] 1271 287] 3271 4=27]
=t Al 861.855 869.854 878,419 899.317 908,985 917,201
o= AH|A 712,491 718,592 724.359 743,731 751,739 758,697
ojor= 68.061 68.808 70.227 70.766 71.545 72.193
ol=77] 46,078 46,534 47.395 48,108 48,736 49,194
shars 35,225 35.920 36.438 36.712 36.965 37.117

EX  EEEEAMATIE R, 2L DESEHZE 271)
* oEHEE &= IEHEXS 7IE 27N E0F 2Xa] 5~
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G) U Hlol ety =734 H

Sugte] FAPMENE 23 HA gon, BAds AT Aol dig Iriel 9zt
7199 FAE A& o]FolA, &S FojiEs FFolth 1ol HhE| ulo] ek =M
AEE 20099 159 AZoA FE8] hAaste] 20189 269 ATl A1 UHHKE
2-11>, AtoldEly olvglzt 4=H2, 2018). $Evtete] #Hstrie =& dx7E AlA 10
Ad WolA vk, Hio] 4k H7AEAE L AU oR vl wE Holth ol & Y
I =E EE 59 AYAEE g AT olE ARIFsty E8ste TR A4
Aol A 71 Aoz BAsIGt. oyl ZuIZegE vl E53ta =7

-9 o2 ettt 71del tidt AL vlo] ko] gk FF, m
S 9 g 3 (&A AR BRI Ao E HATKE 2-12)).

&

ﬂd
I3
rg
o
1o

Hir
rlo
S

<G 2-11> A5 wpo] 4H =734 (2009~2018)
(A Scientific American Worldview : A Global Biotechnology Perspective, 2018)

0% ‘w0 ‘M 2 13 14 1S e "B AWG. ¢ COUNTRY

1.0 LUINITED STATES
3.4 0  SINGAPORE

28 0 DENMARE

&0 -2 SWITZERLAND

5.4 -4  SWEDEN

9.2 2 NEW IEALAND
B -1 UNITED KINGDOM
6.3 1 FINLAMND

113 -2 HONG KONG

] 138 -4 MNETHERLANDS
1 13.2 | & | JAPAN
e BB 2 AUSTRALIA
1 3 T 89 © CANADA
= T 12 4 s -1 2 4 133 2 ISRAEL
1w 1E B % 14 13 12 21 1 s Bl cERMANy
35 33 34 32 34 19 W 290 -3 LITHUANIA
W 21 X W 22 W W B W 187 2 NORWAY
B EEEN 2 EE s s 1 80 140 1 FRANCE
20 1S a5 1\ B N 21 20 1B B0 -1 BELGIUM
M 13 @ Bl m w1\ W 20 13% 4 IRELAND
21 20 20 20 17 20 19 W 21 ™e 3 AUSTRIA
27 24 3B 26 26 25 22 w69 -3 ESTOMIA
27 24 24 IFr 2 A 30 N 23 273 8 PORTUGAL
NS00 27 2r 26 24 B8 -2 UAE
...... BN . 2222 30 35 R A5 203 A RN
S99 22, 28 23 .23 28 26 217, 2 SOUTHKOREA |
21 26 A 25 2 27 228 6 TAIWAM CHINA
2 29 2 1 B 20 29 28 231 1 LUXEMBOURG
30 23 23 2 2 28 28 27 29 &1 2 SPAIN
28 29 |37 2 29 30 30 303 O MALAYSIA

GE 2-120 3= HpolQ w78 AY Hr7F FEE A (20181)
(Z*]: Scientific American Worldview : A Global Biotechnology Perspective, 2018)

A2+ 7S T HEL 22 =
/‘gﬂ‘/‘é 7(] “IXH_L_{ H]—O]_Q_ 7]%?(]9(_ RIS &5 =
B3 A= N Q=g | UAA
3 (0-9) 0.1 5.6 0.8 5.1 138 8.0 6.0

2) https://www.scientificamerican.com/
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N

JolER EFste o] T AEAEA, FAAZA
N

gk cmloleofefr sl AAAHR} T 7le¥d
2~

s TAE AL glew, Arle e

o
9 Az W A IS Fox 2EY AAY 3
a

80 W& WEE FYFIL Ak 5
2S¢ FHAFLE o ARHIL EQe ofstw} tEo] TP Az 71 ATy
e AW A =g 1 Aok

(D =71 249 R&D AHY H AHIFAZ ALY

e ASHOR AT A4S F/AAAROH, BA Bof AFAY Jaw F
23] Soly} 20174 712 209] Fe(of 225D o ETKE 213, FFEANYUES,
2020). FA FATAWE hul 85 % FEolm, wpol o4k METII 1T, o] of

<E 2-13> U] AR A7 A ok d% (9 miilon US 22))

T TE 3
_ 5 16° 17° 5 16° 17 5 16° 17
EZ
& Rf;]]if} 115220 | 126,093 | 127,306 | 33,617 | 33,808 | 34,049 | 22,033 | 22,293 | 22,372
Ao
E‘E F R&d 33443 | 35891 | 37,862 | 1,085 | 1644 | 1633 | 1840 | 1874 | 1,931
T2} g4k
% R&D =
ou] BA | 2903 % | 2846 % | 29.74 % | 323 % | 486 % | 489 % | 8.35 % | 841 % | 8.63 %
Hof ulZ
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2020
57,732
50,588
33,770

23,768
16,192

12,668

2019
57,361
52,164
30,143

29,579
25,172

23,614

=, 2019)

]

A

1

3]

=, 2019).

sl

de =

H

2

= 3] o 44

q:

&

3}

=
=

2-14>, =344

9 B4

PAER K
Ag)

R&D %

Ao, FHGAE A ATARY

=
i

s BRR

718

e B Foke] ZleE A

1

)
w

3

=

[e)

=
BAR

—Q—l_

171 %

=N

[€)

S

3
* o ake] 70%

PN
T

Aol 7h

.

h=%

o

tel 2l=7171akd e vge] =7 ARt

<)

AN TR A

A
ZF(Pandemic Influenza), A(ZF570lo| 3 2~)

=

o

|

A=Y < st

A

K

N

A

0
o

.AO

ol wheh =7ht e

BA Bo} AFAEE 9
Aol X ATAEAY

}

Rl
=224 & AdS sk InK

1

|

Oo]:

7N EHR&D)

SAR&D)

=
sk Al

SISl
=
B2 EYR&D)

<E 2-14> RABAR FoAF/ME AFY (2019~203) (

[e)

3

A

SLERE]

7HEHR&D)
g7 E
7HEHR&D)

Z/4(R&D)

Ay

™
s
mo

N

20,492

20,395
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a ® 3 2 Sw 3w B ¥ 3 4
e 5 o 3 N oA A g2 dF 4 . = 2 i @
iy g M £ e I H 3 e =T B T, 2
< | b il Vs g 8 OBE RPN g & T 5P =
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olRl ohje}, mlE
ENE BCER RS
AT 93

AEA Fo A= 2

ATHLE 2-162).

ATt AA =

A Bopel el AelE FEFs
A s, dole s A
AYPYAYE Hojsta
L7Hé%¥@d44}l 19, A7 YgelAE
dRE Holentd 22

ADAR, ST A PN 5L
2 oBE FAAE ohUe AEH AP Q1Y

FE AR o
2 ATFA

1,688

(F 2-15> 7AHYE AA F 7949 W3 (20199) (3 =344 = A, 2019)

- = 2|8 A |3 =
5] ﬁL]_ I‘J:_l‘}:))‘ —1:! 17 rl:_] '.dl}u 2 g1rl
i C12) 17.11—5 by I .l]"ll _
Q12 Ao g 21AF 1,213Y8 Ao 917d 214t 1,688'4
- el A-r-Avka el 5124 Al Ar-Avka el 942
Hli: AT ATl ATE S HAHETE 4R olshe] Aw sleli ATE Adshz 24}
A3 HAEZE 019085 it R 75288 A E A
<F 2-16> HABAE AF/NE AdFFHAY (2018~19)
(FA: 73] 24 3 =], 2019)
(SES1: W)
=] o
Ml AL =ous 20184 20194
(LHElALRD = Oof| At | HAF | Off At
52F < |7, A3 71E 555 #
HESSV|=720E(R&D) | 31 slle] A= 5 wlel®gFzle)ar ge]#ql
(ST - ate|apst | A2 8] vl wdala].e) sl =44 | 4617 | 4617 3,067
o pod 2Fz 5] 5 Adgslr] 219 71N AFE A Y3k
A AR 2] 8y et 4
ddelsw vyl epd, Aot V) Ew-s
ZHCro|27|s7 R&D A RS, Al as, ASmS L orE v
_I =702 ) . 155 =R =l " 1,000 | 1,000 | 1,192
(Aol MBI oladars) | W w9l Fiu iy ATHe T wshissd <
il
i 2. m-)}. -_\xl 11 = = 1_11-),}. 3-2] A ;] B 5]
HEO P C|= :LEH" U e 1 1 =
OIROIEIE 22 | 5 por aipael st 22w 7194 | | w000
QIZH 2 (R&D) s b= = : Sl :
TA4-diF 52 ¥ T2 A5 A9
Welzlah ZglellA] da-shs 2lAbE <
5418 0| At} &t} ‘;-Je‘-h’r, ol Abel AT2F-719] IF FHAAT o
DEERZAAIY(RED) | & E& WEE ols 1Ee 918 717 W - T || e
Aul2 @ 7)E 7 W ’POjgl Z=2
214 X218 Z2kE o|ALSClA) 7)Z:e)®
_ At sl Fo 5 ole] A.uvlal g} ?1 3}

SLTHE = FA ~
SEY AR S| e Jaise] elmer o pE e - -l 97t
o5 =8 T 9 o)Al kA

p| 5.617 | 5,617 | 13,105
e HABAR AF AT v ow A=




(2 Nz FA wole B W2 ¥ A
selete] § ATAT TA Ao 80%E WrIge] FFa Atk AW ok W
A RIS FHSA WD P ABA BEA, DA77 S Az vE
o] Z7] wEolth vole B W 4bele WEER BN Y, obd Aglsy} Ags
A s AT F2o] WMEE Qo] Fbsh Wzke] T vgo] 247 Ay Frolth
(3 2-17>, 3634 A A, 2019)

Ll

(E 2-170 =U B398 d770E s3FAE 770180 (20173)
(A =3 AA, 2019

L a il Al ==

T = =
(A) U= (B) H|= (A/B*100)
e r R am e k=1 4,826 13.7 95,432 12.1 5.1
- & E 468 1.3 7.979 1.0 5.9
- ez 2,279 6.5 74,169 0.4 B
- 22 = 26 0.1 1,971 0.3 1.3
- 7|EfH|H 2| 723 2.1 9,935 1.3 7.3
- S e e 168 0.5 178 0.0 94 .4
- Al 1,162 3.3 1,200 0.2 96.8
cist 15,412 43.8 66,825 8.5 23.1
- 2.2z 5,827 16.6 29,579 3.8 19.7
- AbE 9,584 972 37,246 4.7 BT
71 A 14,970 42.5 625,634 79.4 2.4
- AR S| 150 0.4 8.901 1.1 -7
- O1ZF7 | 14,820 421 616,733 78.3 2.4
A 35,207 100.0 787,892 100.0 4.5
o AAARE A7 7EEIRERE e AFEn] + AR A7) - 2iRE A
=3 91 1,”131“])
ApE: 7| A B LS E w7 B9, Rord s AT HEEEAR M E A B,

M7 R&D $AF FRE AA AGEE BE, ofWgsl, §8, ofAlol w0z %9
b Ael A YA, 018IEE 7 EOE ofAlol Aol A J1 Fxp @o] £
W3t vd FEOE Fety Aee & 5 kel 27670, F%: 12370, okAlok:
10870). el eld3 obvlelzt tES 719 & ol R&D el4k FRET6A, 84,073
million F2)= Aoz 9o JTHKE2-18D>, SR ALATZTY, 2020). vlol

2 A9le) wzblgle] ARRulE bR gesh, 129 v 29270 14
How AAsH, 1 HE 5, =, o] AT YT
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<E 2-18> F8 A4 R&D FA & (2014~20199) (24: =B ALHR S, 2020)

(=H] @ 7H, € Million)

2014/15 I 2015/16 2016/17 2017/18 2018/19

OtH|Z|Z} 226 | 57,260 | 257 | 69,839 | 272 | 77,287 259 73,230 | 276 84,073
= 100 | 51,566 112 59,945| 118 63,346 122 61,505| 123 64,122
OFAlO} 83| 12,685 92| 15,390 | 94 16,517 97| 16,483 | 108 20,062
L M|otL|o} 4 527 4 600 4 809 4 726 4 947
== 3 1,267 2 1,424 3 1,652 3 1,617 4 1,179
=& 416 | 123,305 467 147,199 | 491 159,616 485 153,561 | 515 170,383

Z£x|: 2t =Y The EU Industrial R&D Investment Scoreboard”), SFH2E ZAAM TS xHFAY
* 2 BIAMe B4 aXls dEEE X2 = AV X St UXR|=X] RE 5 US

FeetE 15-179 A% F20] 23 gom, 20189 1E0E AAH R AT
Azt BYHE A4S T ARl Bastch, F) R&D A 49 Ak Eoke] 78]
e 2@ FUAES S 1298 AR Ak 2 Fuie] 19 A
Eauls 22 19 /199 V1008 S 2, ¢ 87)7] 2 Aul2 Bope] AFILE
ORI R SRR R A AR A E Y, 2020). SRA R, vl a4 e 1
B4 ZUE ME YPAE Bolt R AMYoE =RHI Yo
ARFOE 20198 P AF WANGEAVONA 7HF T )
Thuel @ - o & 27%, ICTA M 25.6%, % - Aul2 17.2%, vhol 0.4k Aish %7 o

718 1530 A 2020).

dF AstE Yl FgAENE LT MD-PhD A =2 150 Alsi(d
< IS A 2 sHY A=z 0 s 53 A
TAZA S vlA WIS AASHY Ao olE {3 gIdd AT I FAAESY A4,

2
>
r?
of
a
of
i
K
N
rk
o
o
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4 8.9 % AA

2&7%11 dlole Wz AHglel AZE WAE u$ WE SE2 S Jom, 434

2 AT 7% Halol % ARe Felo urele W Agle] HiERTe wehuA
aﬁ AR o] B A7} ol Foln YUtk shAW, APH Fmel AT} 27}
% A ALAH 7Y e 2w Qd vaka

N
i
i
é
é
&2
o
-{n:
AN
e
o
5
o
0o

A, 43T FE AN FUHT YA, ol 28] FAAAY L st
Z % @os =aus @y a7
B3k g4 AFHE APl 912‘3%, A QARE B ATILAA SloiA 3

=7lol, 77} FEshe 7185
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X
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ik
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i
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zi

N

)

18} 71z owaw A5, 27el wzke] B e
wl S %k ol ® MY Ad 2F Al fEeh AS WA, vhele Ao AFHE A
weo] W ast.

AR, A Aoz ekl td o] wg Wtk ojATsAE wErns Azl
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1 ARALRE 12T AN AL 8 2 4 9}@.@4@—% 5,
2019) W)= T32¢ F32 =&
B Sl BaHT, Y AESARES ATE T A A DS
A2 AT FAFES ARNSAY A AAPUAE ®

o1 go NZTSARA TRt TRetE JAA TR hH A3 AolA
AgHow Age] AL AL & =S 3
F @A olA Fuglel AFAe) 4e T 5 UEF AT FEel v w74H A9,

713 A3 wjH7E lojo & Zolt
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W AE et ofd oAmeb Y TIPS AR G A A7
A9 B A SRR 0TS WEF 9T AR FY T2 1Y
£ AdE nRed §88 TRE R, 1 AR WEo] Selue oABeA *
1 gurd AARe AN Ba @

oo A oA b #Hetarl e e F2 MD-PhD B¢w S =g 2o
UTh<LY 4-1> B A AT 19 FAMDDFAY AukAel MD H3L ol £
% 70 MAERYS Wols o Ameiasl © 4 ich(Brass, 2018) o ASE A9 ]
%% volo A Al =2 A7 Bk

MD/PhD Postgrad

8 years Residency + postdoc

College » MD* Postgrad

5 years Residency + longer postdoc
MD Postgrad
4 years Residency + longer postdoc

<™ 4-1D At He 4=

ZX: Brass LF. Is an MD/PhD program right for me? Advice on becoming a

physician-scientist. Mol Biol Cell. 2018;29(8):881-885.

B4 kAR MD-PhDe} ejArtstzte] Aode2s da3t 2. oAlzA &5
74874 == =A academic track, clinical track, clinician educator tracke. & FE-ETH<
d 4-2>(Williams CS &, 2018) o] F <JA#stat A#HA 2= academic tracko]™,
MD-PhD 34 o]3 o % physician-scientist training program (PSTP)S A XA ¢} 13

2= -
TR

Ll

oly g} research in residency$} research fellowship= AXl= HAZ% It} clinical track

o2 AF3te] residencye} fellowshipe stugl: AA=A] research in residency$}t

- 115 -



research fellowship® 2 3t oJAAeA7E €@ ¢ 9
A= oA AF AEAEI A& F U, MDRF vpx 2 3 E S AAE A
H A7 AgA=Z7 48 vk B2 olyd #4 Fo MD-PhDE 27|3tAY dde

AgsE 5 OE AZE WA

% glth. o]¥% MD-PhD %4 o
[e)

_{

BEE Ao

Research Traditional
Pathway W _; Academic Track
Clinical L
Pathway

Neither Fellow

Holding Zone
nor Faculty

MD, MD/PhD
Post-Graduate
Residency
Fellowship

Predoctoral

b‘; l‘ l‘g

Attrition  Attrition  Attrition  Attrition
10-15% 777 77?7 777

1Y 4-2> A FEA AP =

(PSTP: physician-scientist training program; RiR: research in residency)
=] Williams CS, Iness AN, Baron RM, Ajijola OA, Hu PJ, Vyas JM, Baiocchi R,
Adami AJ, Lever JM, Klein PS, Demer L, Madaio M, Geraci M, Brass LF,
Blanchard M, Salata R, Zaidi M. Training the physician-scientist: views from

program directors and aspiring young investigators. JCI Insight. 2018;3(23):e125651.

o<

% 9= MD-PhD #H3e F=

sk

olel§ oA TEAY AUAR F o|Fistols £

AR T B
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2. ATHH

2 59 gAHEA FAAAC sl LEd =8 BuM 5L
PubMedol| 4 MD-PhD, Medical Scientist Training Program (MSTP) & o.2 ZA43}4
T AT £ dE B AF=2 FYsn n@sAch vlse] MD-PhD M
rorom, m= Qo] IrlEE vt YB, 3 g
o] AHE ZAS T RuAE sy ch

:L
I
o
N
t
I

UYHo| AH$ FEH =2 FHoE A B HEte] AAIA dA =
2ade) g Wes AESAT I/hE tste] TR XPEOJ st F¥elAE A
A gte] MD-PhDeF A#e waatzel st k&

o7 dE9 -JEOHH -44-4 d
Mo AstE sttt MD-PhD 2233 o= wl= AU Ear &9 F<U
%% F(scholarly concentration) Z=Z 133} UGAIHALR] NHe ¥d100] iy =
AbstRth 53], Hl=o tHE oAy Zdo stoldu 2 oSt thaj A=
Ao A FEsta J= AE7FY] AES #B3ron, njsre] MSTP2} MD-PhD Z 2139
el = HE7FY] AHES WA

rﬁ 1->4 JSL‘ IV

3. d723%

A w59 MD-PhD$} MSTP Z 213 5, 55, Y& MD-PhD #4-& Avry, g
o

kil
<4 I A EE L] NIHE DPG100 thaefA Lot

)

(scholarly concentration) X271

fz
2L
ol

7v w=e] AASEAE G =29

oatF AL A HAES AAZ R Ades v=m=HEAANHF MD-PhD, MSTP A
=8 AR, udd ol st 2 F20 AHE AARH.

QD) AZIZFRRAY - uF BAYE R&D A 2H Y F4]

v == 271 Y (National Institutes of Health, NIH)2 27 el ot o3 Sz 2o o
Wodbd, A, (g 5 AR g ol NEE AXATE EX
A4 F(intramural research)® ofUel distst ¥ 8] w2 W9 AF4e AF XY

r3HeE AT wE XY, Aot

fu
)
i)
n
2
O
>

e
o
k

(extramural research), A% AFAE w§ A
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AR AFE AT =¥E st

}.
T4k 2018 7] 3634 8,800%F EEjolm o= oF 41x 5,769 ol s|Eitt. o]
Zo| Al 57%7} o] AFx ZA E(Research Project Grant)E A LH ™, A4 L5
£ 88 7.17% Pk AA AP F oAAE 2e 399 7,800%F vt A U=
o o]l& oF 10%°l dlFSHehiE 4-1>

ftlo
O
2

<3 4-1> NIH9] 1d o4 W&

TR 2018(Z#)
AFTZAE 20,953,000,000
AT A 2,610,000,000
=gl 2,301,000,000
AT A F(E )M 878,000,000
R&D A ok 3,496,000,000
AHA A 3,978,000,000
ATHA 1,826,000,000
71 e} 346,000,000
% NH o4t 36,388,000,000
217 Agtaet 67) ATAlE e AFZERAE XduE AWEdA, $ Ad¥l= 1989

6,900=2 217} AHLEN o, 71 e Agn7F APdH 322 National Institute of Allergy
and Infectious Diseases (NIAID)Z 369 9,000€ 27} A L= ATt 2018 o4F Fo o]n
NIAIDol| ef4to] 71 wo] AHgEH e H2 COVID-192 A AAZE sty e &
e vl=o]l Axo AA sjAst v BEEH ddstd A e AR o
g PR olslo] TS AAetE HE Antal & 5 k.
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(b NH9| #HA ¢ =3 =

NIHE ofgll <@ 4-3XORG CHART, 202Dl A & 4 1ol 21702 AF4s} 6712 &
TAEZ FAES Aok 7B AFE=(Office of the Director)-& Chief Directore} 44
o] Deputy Director2 T4 = o] UAth o] 7= A4t AFAE Y ANkl a7
As 2 AEACERE 1 siAstE 9ES o, NIHY Rk AAS AAsta

F7} ZRAES BB

Office of the
Director

Nationat Center | o S Nationnl Heart, Lung, e National Institute on || Alcohol Abuse and Sttt Asthritis and Skin
— i ’

Hicmedical Tumgiog Chiild Health and Dexheie 40 O Dental ad Diabetes and Drog Abuse Resear | Esviroments Helth General Matical

and Bicengineering Human Development Disorders Craniofacial Research Digestive Diseases Sciences Center Sciences Center
: o . - Jobn E. International Advancing Complementary and

Health Science Sciences Ceater Ceater

<149 4-3> 7]= NH &2 %

(2) MD-PhD$} MSTP

)=o) oA} E A= MD-PhD A=Z2 F=2 FAFEHT JQom, o] A== The Case
Western Reserve o]3tidtol Al 1956130 AlZFE AT 1 o] % ul=r=3 B (National
Institutes of Health, NIH)2 MSTP Z 2 73S 19643l A|Z3te] MD-PhD 3442 oAy
ANA Zstaa 2 A AdS AR

b Ad4 =7

MD-PhD A=9] Tl S A& viAd-& Ao Rt 2xF AAtA o]F o382 F43]
A7slal HSlE|H A academic medicinee] JastE a1, o] Y wSx(full time faculty)oll
3k Aol AZIAl HAAoE g rl=AEE] o] Jido] S A 27 BXE 9l ALY
=83 98t e fal AN RAA U E Fig HEgo] XA s Ystell &
W37 AU ofsto] o] WHEHA ol ©A o5r|EsS Hi¢ ?é‘ﬂbl(generahst)ﬂ
Aol A HAHE Z27 o] FustEHA 1=g MESE o3 7|swrt ofye} 9
AT FobE A7 A (specialist) 7t =& Al E29] WM}t wgA o -m Tt Alo| =
b AAES Ystu Sl the AF Bzr) 7hssi Rt

gg

Ll

rr

o oy 4y 2
o

N
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A efsto] HATE 50~60dtho wio] emtAlo] LA S A MD-PhDE Adelste oAl
Eo] oyttt o] A7|dlE MD-PhD Z213o] 7 thsto A AR og =Ht

() NH A43ta A A AAE

Hlo]| @ @2 Fofo A w7prb A Yste ATRlE FE NHE 53 AdAth<zE 4-2> 9
Fostg 3 SHAS tiF o= T32, T3 == o] AASHA A 7|dat A
< o E AUsteE ARNNIH 71238kaE g AdADe] Aok 174 #-d A+ A
At ATE A Wshs T2 233 AFHsH o] #2 7|3 A7EAS Adse
T3 ZEIH Fo| A3, Y F ATECk & HEse dHl AaS Adste
F32 Z2 o] Ut} ol9ol= S AEES iAo = 3 LRP, K08, K23 Z &2 13
=% ot} o Fuistao]l Tl T35 =2 ade Seutate]  ‘ouiAl g o F}EEok
AT ALA” I AY FARE AP 2 B 5 Tk

< 4-2> vl=r NIH 712382 &4 Ad A

A= b4 e b =2 A e
STl Ha= ot a7
B8 ATE e JAFAA

. . o] 17 S} A
. Ruth L.. Kli’schsFem1 ) kA 7|#HEe Ao s Y. ;‘ j ?1 SHAY,
3 Institutional National Researc oSy, A ATl iu Y,
ice A Ao
Service Award qaos Aze Bad ~d o)
A&

Jointly Sponsered Ruth L.

Kirschstein Institutional st SHAE UFo =

T3 National Research Service A7 B8t oF AT E3ld o)}ty shAy,
Award Institutional Predoctoral A, A d+TH 2d 713 F =44
Training Program in the 1~2dzk A
Neuroscience
Ruth L. Kirschstein NRSA oyt e] o Eet Bt e

T35 Short-Term Institutional 71 AF EEE T F UEF o] 7}ty sH A8
Research Training Grant A

- 120 -



Hl= NIHO| ojAbastal e 213 84zt A AJAY S <18 4-4>¢ <13
4-5>9 A A =o] <Qlth.(National Institues of Health, 2014; National Institues of Health,
2021) NIH funding programe] &4k 2018l 9,400¢] Yojfom, F23 A H= 2
A sty FAES A Ustes T329 T3H o= o7st A3 Y WEHo g
o 5%t X ¥ske= K08, At 7wk A4 AY WEFGOoE Hof 5dIF AWsk= K23, H
oyt WEY HY AFFPS A Ysk= KIYR00, FATA7F ASFAHE e tg&e %
= T AEF 1def 3500084 Hoi 3zt A3k LRP (loan Repayment Program)7}
olth. oAt AeEA =z web MD-PhD 9] 7ol T32, F30, F31, o|thA) ol A=
T35, TL1, MSRP, A-F2le} AAoAl= T32, F32, LRP(EHAtF <), K08, K23, Adx!
ToAl= KL2, K12, K, K99/R00 & AF-skAtelAl= U01, R24, RO1, R21 Z2718 Go] <l
o},

I~

MEDICAL/DENTAL/ CLINICAL TRAINING, INDEPENDENT INVESTIGATOR
NURSING/VETERINARIAN ~ FELLOWSHIP, RESIDENCY,
SCHOOL APPOINTMENTS JUNIOR FACULTY SENIOR FACULTY

T32-735- F30- F31 T32-F32 LRP-KO8 - K23+ K12/KL2: K99/R00 RPG RO1

* NIH Success rate
« Demands on time

* Time
* Mentoring
* Debt
* Regulatory OTHER ACADEMIC
Requirements OR GOVERNMENT

RESEARCH ROLES
INDUSTRY RESEARCH

* Mentoring « Institutionol support

* Exposure
» Education

CLINICAL PRACTICE

<3Y 4-4> oA Sho] ekl e AT NHE| A9

Z*]: NIH support for the physician-scientist pipeline.
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How NIH Can Help You
Become a Physician-Scientist

MD/PhD College MD

Detfinitely want research Explorafesgarch Interested in health and disease
as a major part of a medical career and a career with research

= Summer research NiH-F25
= One-two years after colliege NIH-IRTA

Medical School

Engage in Research

Complete a PhD Explore research
= Integrated MD/FPhD MIH-T32 P = Summer research MNiH-T3S
= Graduate fellowship MNIH-F30_ | { 1 = Full year research hif

\—4-/ = Full year research NiH-MSHF

Residency & Fellowship

Build research and clinical skills

Early Faculty

v Combine clinical care and research

Research Residency & Feliowship .
Opportunifies in MIH Clinical Center .

Fursue a Master's Program

Subspecialty research ik 2 \_’/

Loan Repayment Award NiH-LEP
= Clincal translational research MIH-HLE

= Focused research MNiH- 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. Hospitais, Federal iaboratories, or
Biotech/Pharmaceaeutical industry

X Y Ny

* Supplemant to Enhance Diversity s

: = appiicable at all career levels
= Collaborate with a team of researchers NIH-U07, F24

= Independent research projects grants NIH-FOT, 27 4{ m} R P e
<% 4-5> NIHE| oJA78k2r FA A LAY, &4 https://researchtraining.nih.gov

LRPY K HE A& WY A# S Az R oA #8kxke) vl wsfA] NIH
A7vl(Research Project Grant) <al&o] © =tk MDQl 7o Adwre IF&
44.1%7F ATRIE B ALEA R} IFL 9.2%7F wekth. MD-PhDSl 7 -%-oll&= A
e IFLE 60.0%7F ATFHIE W AL 23 25 10.1%7F w3tk (AAMC,
2018)
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(th MSTP ¥%

H ==y 2AANHe] MSTPE A2 o] &, ?}’izﬂ ul ol A 907)2] MD-PhD =213 0]
+FHL e o] F 507H= MSTPO] A& Wil ok 1 H o]de] g4o] 555
of Ao wid 29 63 EollA 39 9% E7FA A LA AT

MSTPe] A& = MD-PhD #7482 thg oFistel] 7= Uth<{x& 4-3>

{3 4-3> MSTP =2 1%
=W Institution <= Institution
o . Univ. of California Los Angeles
1 Albert Einstein College of Medicine 26 o .
[California Institute of Technology
2 Baylor College of Medicine/Rice Univ. 27  Univ. of California, Irvine
5 Case Western Reserve Univ. 28 Univ. of California Los Angeles
[Cleveland Clinic, [California Institute of Technology
Univ. of California, San Diego
/Salk Institute, The Scripps Research
4 Columbia Univ. 29  Institute, Sanford-Burnham Medical
Research Institute, La Jolla Institute for
Allergy and Immunology
5 Cornell Univ./Memorial Sloan-Kettering 20 Univ. of California, San Francisco/Univ.
Cancer Center/The Rockefeller Univ. of 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 (Georaia Institute of Technol 32 [Univ. of Colorado Boulder and National
orgia Institute of Technolo
& &y Jewish Health
Harvard Univ.
8 . 33 Univ. of Illinois at Chicago
/Massachusetts Institute of Technology
9 Indiana Univ./Purdue Univ. 34  Univ. of lowa
) ) Univ. of Maryland, Baltimore/University of
10 Johns Hopkins Univ. 35
Maryland College Park
M Clinic College of Medicine and
11 éyo e LOoTee 36 Univ. of Massachusetts
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 Univ. 40 ) )
/North Carolina State Univ.
19  Northwestern Univ. 41  Univ. of Pennsylvania,
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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 Z&2730o] AlZtE o] % 2015 3d7bA] 10,5919 ¢ sHAo] sk, 1del oF 170
3¢ MD-PhDE ®iEste] ofatdist EAdA Y oF 2.3% g =old. 2000~2005 MD-PhD

27 F 1846%0] AARNE FAS wA T A ol do] AYMFE JH U MSTP
2G4 F G50 AT AR AT A2 159 BF Z2ag FHA F 14go] =
Mg abaldh we oFtishe MSTP A ¢o] gl AA] MD-PhD 742 #7 5w,
oF 7070 o]#iste] o]gk MD-PhD #A-& &9ttt

() MD-PhD = Aejs} A3

BRI TAY SUAES 2YFRTGE YT AT ATHE ST} R
oM, Z|ZfSwA &% EUYNEE YPWIE Bk 9]\’41*3-3501 MD-PhDE 413}
Q

|

o] = Adug o

N
>
%
P
Y
i
do
I
E
Ll
2
4
L
i)
r

LR EERP I
I HCECE A B
2

1=
L T
HAAZ T2 FdS W] Wi Steew

el st 553&, MD-PhD+=

rl

(v}) MSTP A A=

MSTP 223 thstae] ojziefstel A date A -(track D, o|thstel A3t F<d 74
$(track 2), ojAdiste] 28 A wAAFS @A o]F Fl A (track PR TR &
@t Yoh<1y 4-6>(NIH, 2021)
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Apply to medical school
and
NIH Program

‘ NIH Intramural Funding

MSTP Extramural Funding MSTP Extramural Funding

Apply to Apply to
medical school NiH Program

‘ ‘ NIH Intramural Funding

Track 2

Individual Student Funding MSTP Extramural Funding

Apply to Apply to
NiH Program medical school

Track 3
MSTP Extramural Funding

<18 4-6> NIH MD/PhD Partnership Training Pathways

NIH Intramural Funding ‘

Z 2. https://mdphd.gpp.nih.gov

(WH) MD-PhD %7 Adst £

10,0007 °] ‘d+= MD-PhD Aol HiEHAL, F SH9E Lo Ho 8do] AR
MD-PhD # A ¥dA+= <F 1,5007, AL <F 60078, A2 <F 5507 o]™ 201537+
A oY FTbstaAT <Y 4-7>

2000 -

1800 -
1600 -

1400 -+

e 4 w

400 -

Number

Applicants
Acceptees

M atriculants

0¢ «0

Graduates

2005 20.07 20-09 2011 20.13 20'15
Year
{19 4-7> MD-PhD w5 Z=Io YA}t FAA JstAl, 4
Z£*: Harding CV, Akabas MH, Andersen OS. History and Outcomes of 50 Years
of Physician-Scientist Training in Medical Scientist Training Programs. Acad Med.
2017 Oct;92(10):1390-1398.
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() MD-PhD ¢ ¥ A=

MD-PhD ¢ % =z= g&n(academia)’} 66%= 713 =1, JEE 93 NIge
16%, AFQA= 8%, AT4E 6% So|ATH<1Y 4-8>Brass LF 5, 2018)

Research

os Other
1% 3%

{19 4-8) MD-PhD Z= =218 o]4 & 2 &
Z4]:  Brass LF. Is an MD/PhD program right for me?
Advice on becoming a physician—scientist. Mol Biol Cell. 2018;29(8):881-885.

MD-PhD £¢ & Az $dHLe YA 26.1%= 714 wo] wgra, ojo] a3, Aol
, A AT, AA G oAt 1H 4-9>Brass LF %, 2019)

Family Medicine, 0.9% Nuclear Medicine, 0.5%
\

Emergency Medicine, ‘1.3:/» \ r Physical Medicine & Rehabilitation, 0.3%

o, \ \
Alergydmmunaiegy; 120 \ ‘-' ~ Preventative Medicine, 0.2%

Pediatric Neurology, 1.5%  \ \ \ ||/ pain Medicine. 0.2%

Obstetrics & Gynecology, 1.5%

Medical Genetics, 2.1% . N\ | |{‘.‘./

Anesthesiology, 3.0%

Radiation Oncology, 3.1% Internal Medicine, 26.1%

Ophthalmology, 3.9%

Dermatology, 3.9% |

Radiology, 4.2%

Psychiatry, 54% Pathology, 13.6%

Neurology, 7.0% _—
Pediatrics, 12.9%

<% 4-9> MD-PhDe] ¥ & okmedical speciality training) #3%

ZA: Brass LF, Akabas MH. The national MD-PhD program outcomes study: Relationships
between medical specialty, training duration, research effort, and career paths. JCI Insight.

2019;4(19):€133009.
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Adad o]F MD-PhD &HA T A7 AYang(academia full time)7} FH ATk 1
H &S A REHCTOYE 4-100, Lol A N AEA 5 85%7F Adug7t =Ho 7H 2o

1, 788t Ayate] A9 31%7F nFvt EHoj }XOL At MD-PhD #A & A ws
7F H71 A% f53 AU ES A E A=t & 5 o

Family Medicine (42) =/o
No Postgrad GME (362) 38%
Dermatology (178) 48%
Emergency Medicine (58) 52%
Ophthalmology (175) | 53%
Radiology (191) : : | 56%
Psychiatry (243) 56%
Obstetrics & Gynecology (68) 62%
Internal Medicine (1178) 63%
Surgery-All (3186) B7%
Radiation Oncology (141) 70%
Pathology (615) 71%
Pediatrics (583) 72%
Anesthesiology (136) 75%
Neurology (315) 76%
Medical Genetics (93) 76%
Allergy & Immunology (59) 78%
Pediatric Neurology (66) 85%

0% 10% 20% 30% 40% 650% 60% 70% 80% 90%
% in Academia Full Time

<9 4-10> 49 Aok & dYu(academia full time)d] H& 1
Z4: Brass LF, Akabas MH. The national MD-PhD program outcomes study:
Relationships between medical specialty, training duration, research effort,

and career paths. JCI Insight. 2019;4(19):e133009.
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(eh) MD-PhD #HS 7|3t

MD-PID HE 717kl M PolA itk WSS A% 197519840 Bt 6.7d0lglou,
2005-20141el) B 8202 159 Zojzom, ol dae diel Folrt GtTh<1y 411>

16 1

CJwomen [1Men o
w
[ai3 14 4 o o
% o o L-3
g 12 4 ° e = P
ﬂ? E a a e o o
2 @ 10 1 o = —
e 2 |
-E - : ’ F
=
8 J
% i 3++ N
[ 8.5 6.7
g | %[
<C
- o o
ra
1975-1984 1985-1994 1995-2004 2005-2014
N= 49 414 175 778 500 1298 1129 2141

(1" 4-11) §4d 9] MD-PhD #5 7]7F
=41 Akabas MH, Brass LF. The national MD—PhD program
outcomes study: Outcomes variation by sex, race, and ethnicity.

JCI Insight. 2019;4(19):¢133010.

(Z) MD-PhD £¢{#+9] MD-PhD Z=2 99 g &=
MD-PhD E<i#ke] MD-PhD =Z=27¢| tieh tHEs AvHW, 823%= Wil
7.5%= WEShA] ZTCIH 4-12>

1.4%
6.1%  Definitely No
Probably No

49.4%
Definitely Yes

32.9%
Probably Yes

(1% 4-12) MD-PhD Z2 180 i3t gh&
Z4: AAMC. National MD-PhD Program Outcomes Study. April 2018.
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(X MD-PhD &4#t9] AF/3

MD-PhD &HA7} 88t 73S Rudad 4-13), FE 729qddAT, =A4AT,
AT, HAATF 5 FPded, 7P Zol 3% A= T/AATASH, FHolo
71Z298AT, JdAT oA

70% [
2
60% G = ) "
< = 3 -
32 - o~ -
5|8 = 3 < | B
! & R
50% [t 3 g 2=
8 2l = o E
c ~ X
2 = o 2 2 gl=
o —
5 40% < 5 2 5 = il
< < m
B = - - e o =
I = R a < E =3
o
b 30% ° L= |n' o ) e g
o A m ) ) *
2 - = Gy
= z 2 Bl 2
= = 3 3
20% - = < K
= «© ~ ™~
) 2
.~ [g]
= N
10% = =

0%

Before 1975 1975-1984 1985-1994 1995-2004 2005-2014
(48) (421) (797) (1,434) (2,920)

Year of Graduation

‘ B Basic science W Translational B Patient-oriented B Health services Other ‘

(19 4-13) A7} FHshe A7) §9

Z4:  AAMC. National MD—-PhD Program Outcomes Study. April 2018.

(b MD-PhD £¢] ¥ #A43 JA#4E =t
50d 0] g2 8071 MD-PhD =2 o] &4 10,5919 ] st A HE $3 5}

e
ol 1%
et

A3, QY5 A Fesidency) Mol FAAo] sk 2, AN SPHoE YAy
tod AP A AT AdeE A%e Edelel oA-Hetn A94ze Fad
ol ge vACkT ok MD-PhD X2 1go] 523 APEL Tz ado] g A

an

RS gEo HHHoR Yolrt ¥ wor st e isS ¢Edte o

W A Zro] ZAHATh AT Adste =83 AFH] 8 Atolol AFRAATE AAARE,

T 7Y S 4 AT =8 I/HITE 2AE §ilth MSTP 943 A
Aol FAg A7t AYuFrt d s ol EUTh(AAMC,

2o YgAFEAR = (I 4-1400] AAIFHo] e, 2012@6d= HA oA} 98uk
3774 % MD 4,192% 3 MD-PhD 4,086 .2 <F 8% 39 wo]ich.(Davila JR, 2016)
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2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Total* 864355 872458 884276 897293 915641 927258 943972 954115 964257 980377
MD 4297 4325 4413 4287 4226 4162 4132 4149 4204 4192
Asian 439 482 522 541 568 602 631 664 679 693
Black F o 85 84 85 79 78 T4 85 89 o5
Hispanic 165 166 170 1771 184 182 188 194 195 189
White 3483 3463 3505 3362 3261 3156 SOFS 3024 3019 2954
Other 135 129 132 128 134 144 160 182 222 261
MD/PhD 3859 4002 4061 4075 4102 4041 3955 38991 4069 4086
Asian 700 797 B75. 907 962 1004 1007 1056 1107 1110
Black 50 58 55 £55 53 56 57 53 53 =54
Hispanic 146 153 168 160 169 171 174 177 184 180
White 2904 28929 2889 2874 2830 2703 2600 2574 2574 257
Other 59 65 74 a1 38 107 117 131 151 168

*Total number of physicians practicing in the United States
Source: NIH Physician Workforce Report, 2014

<19 4-14> o|Aktskate] <=, 2003~2012
ZX4]: Davila JR. The Physician-Scientist Past Trends and Future Directions. MICHIGAN
JOURNAL OF MEDICINE 2016.
o SE AW LoluAw F8 BFo| A7 oAE HA Fas
4-15>Bensken WP 5, 2019) 4173} o|Apmet ojjel sja/ge), A¥w, 9132
F 5 el A FE BFol AT A} ol HA ZaIHATHIY 4-16> Wl
W B ARE e GAE A BE Al F/EAL, n&e FIEE o

H] 23kt

F -

g

B g

g 13’500_ ™ 330,000 a_.

é £ 800,000 2 % Total (all specialties)
= 12,000+ 3

o | E>§-—_=—<g:; $720,000 g -+ Total (neurology)

% 800 N o B Research (all specialties)
; - 15,000 Er -~ Research (neurology)
'g 700+ 2

5 13,500 &

= 2

& 600 T T T T 12,000

R 2006 2008 2010 2012 2014 2016

Year
8 4-15> YA} AAT ALY o O F AFE F3stsE gAY F
Z=#]: Bensken WP, Nath A, Heiss JD, Khan OI. Future Directions of Training
Physician-Scientists: Reimagining and Remeasuring the Workforce. Acad Med.

2019;94(5):659-663.
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All specialties -

Anatomic/Clinical Pathiolo gy | s

Anesthesioclogy

+

’ »

Cardiovascular disease
Dermatology -
Emergency medicine -

Family medicine/General practice

+
L]

Gastroenterology
General surgery -
Hematology and Oncology >

Internal medicine -

Speciality

Obstetrics and GYNEeGOIOGY o
Ophthalmology -
Orthopedic surgery -

Psychiatry 4
Pulmonary disease and critical care medicine - - . ->
Radiclogy and Diagnostic radiology - [ 3 ]

Urology -

T
o
=

<

® Patient Care =

: 3
= =

-0.04
0.02 1

m Teaching
+ Research Change of proportion between 2007 and 2015

<13 4-16> A9 207) AE Eof = 200735 E 2015W7R] AE Hokd oJAle o IF
H]-&- 9] W3}
Z#]: Bensken WP, Nath A, Heiss JD, Khan OI. Future Directions of Training
Physician-Scientists: Reimagining and Remeasuring the Workforce. Acad Med.

2019;94(5):659-663.
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(3}) MD-PhD = &334

ul=9] MD-PhD &34 drbd o2 (Q2+3(4)+2> AAZ 7-8d HFAHOZE FHT

@O 1-2d=}: oJstu s =
@ 3~56)d =+ PhD €
@ 6(M~7@)d =}k ostw & 74

Al ofAdshel stHE sl £ F212 oHige] MD-PhD w§3A S <1
g 4-17>3 2.
MD-PhD
PhD
St =20 ] s [ 4 [ 5 | o e
MD-PRD _ .
PhD 1 ' Medical training

4 | 5~6 |ICEH| — [ Research

<29 4-17> vl = o] Fujste] MD-PhD Z2 1% vlw

@) = o ehst

M= Slstejste] MD-PHD 3H9& 7]Zsh FACIstol A AT, AEAste] o2 thep
& oot ok imske AT lAlabshtel el PHHE A wAoR 4y 9

t}.(Harvard Medical School, 2021)

hH MD w533

nSHAH L 3A Pathwayset Health, Sciences, and Technology (HST)Z T4 ¥ T <1H
4-18><719 4-19> Pathways I wF w5 Axe] Z2A Ao e T B2 s
AEo]l EXola, otuge B4 845 1NLEt IFHoRE o|Fsn Wy 7|uk 4
AoES oA 7R s 849 #¥S olFH HEAZ e S AHA Atolo A
e Az HST #A4e o8 stgol nrh gaaoln ataoln d7FA Aotk
NATH AL AxsEA ofste] HwFo] Hi Hsto] FwaA AFw, v A
< S0l Aotk ¥ AFAA £AE wFHGo] FAEH Sl olojA ¥ 7|yt
A 8 dBE ETH
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By MD-PhD Pathways Curriculum Map
FIARVARID MEIMCAL SCHIOOT,

Summer |, | =
Wonel Ansoarch | g | W
Rotation t
Mind. Bran and
Wb awiore (MBR}
Yoar Il
[
Yoar IV E
Year V E
Theais
Yaar VI
SumiT Paperta)
Yoar VIl Complate Thesis Requirsmants
Yaar Vill
[] mtroduction to the Profession (ITF) [] Professional Devslopment Weeks (FOW) v [ ascs sen cpona
B Pracuce of Medicine (POM): I ashie s rrared ek [C] Rocoss E comprehonsive Exam
o, lrcnd reanres b Ensontiats of the 2 - Wi rmmari gt
s ol icsns L f st e USMLE | Stop 1: Susdy July and teke Bre-PhO i i T s 33 Tt
Cinc: (FOC} Coricel E posmuiciogy Population Hastt o 1. = At v
Bl immunity in Detense and Disasss (DO} Ennmrian 1: oo -meonh reerd cour B S | B O e oy 1 rectare T00% sdtart”

Last updated 1/15/21

<1¥ 4-18> MD-PhD Pathways Curriculum Map
< *]: Harvard Medical School. The HARVARD/MIT MD-PHD PROGRAM. 2021.
https://www.hms.harvard.edu/md_phd/program/index.html

TEARVARD MEDTCAL SCHIOH

Illil_ =g MD-PhD Health Sciences and Technology Curriculum Map

[ [ awe | s | om [ Wev | Sec | s | ren | war | Aer | My | e |
Year|
Yeoar Il
Year Il VBMLE BlutreBim ¢
| P

S [ Thesls Ressarch

[ Comrrmung Cleicer Educanne Coenrumme s
Yone Vv [ Thesin Research

[ e ——p—————
Yoor Vi }
Yoar Vi
Yaoar VIl

Anchoring Clinical Exparionce (ACE)
[ ] Introduction 1o the Profession (ITP) TER i i g bt s st R Btop 1 Sty Juky and tabs Pre-PHD
i o L Adstaer, Fomiles A iy S 1 Stop 1, oy i
-ma—-_u——uu_.—--—u—-— w mor PR Thu i by e Blups 2C5 Blops 2C5 & 2CK: Take CF by 1171
&ICK mnd CK by 133 Year VIN
i} Fpe— iy R
s ] ohm e e ey st sttt et
I Seriva ey i 8 Dl LW s oo i the lost yoas
== EJ comprehersive Exsm Eoustsework which foquire 100% aflon.

Lot uapated L1821

{213 4-19> MD-PhD Health Sciences and Technology Curriculum Map
< *]: Harvard Medical School. The HARVARD/MIT MD-PHD PROGRAM. 2021.
https://www.hms.harvard.edu/md_phd/program/index.html
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A

ra

gste] ALA thstd sty o 2A FEstd preliminary qualifying exam, =% A&}
12 34 ok Yol steol(longitudinal course in clinical medicine)E o)4&tal JArw
S-S gEth Ao AEE 4 e PhD #Ao] sty w43y &8 7Msg A
Aol W7t Wyl wiEol oA-AstA wKo] E&F 0w o] Fojx 1 Ut} lab rotation
A=, thesis advisor committee, 4 LTFAE Fo] o] A A7 A H§&

weth(R4d7, 2013)

(vh) MD-PhD ## <] &4

MD-PhD #A & = S-S MD-PhDS MSTPo] tis] =& Al=dtn A3ty MIT9
st =9l 953 AFA A AFE & £ 9ol A4 HohA AFd s FAA T
= Hol® o] ¥ttx 3th MD-PhD #AH S EsiA A7EFdH, 49 71H 5 AWy

A A7dHe dajt 4= @ = 7137F HARA, AR He vel oA
A

7EAel WEgo] B AT ARBILIH EAMESAA TR Bopt A
W, oA AT e ATARI} @A oleEE v AmA6 2o Wi

STPE NH @FH 2 €929 HST tracke] MD-PhD 34 =
ik, 4 wigslel L, AA FA4 o) 15% Pl NHAA A
AsHe MSTPE SIhtfst 7he] o] o] A-f§A5 HSTE SHHE ot Aut sfof gk,

i
o
PR
)
%
lo
o
o
i =

el MSTP SHISE o H4e HUg Ag FHaAY Fars s, WEe
R 9 ok ASE YT o HAo) ATE ol ARaE 711 ARoHAE AAE

() MD-PhD ol % #A7 the B3ste sy

MD-PhD #4-& $-guvtet ot ZoistdolA &dstd MD-PhD #A 3 ofF frAE A

ZolARl, A Fokel AAH AP Z Aoyt Ak MD-PhD #H4 o] Fo HF<

(residency) €& 3tar, ATHA Yo (research fellow)ot WAL & A4S Eaf 248hz o=

< Al Fol Yozt &, art Hoh d¥kAQl PhDoll HIE] wdYEL wEXT 15
= fFs7] W&o sh&d A9 7|oo dFE FrI= gk AT ddE BF

ok 3l7] wiEol & of Zete A2 o dolth

MD-PhD ¢jol= MD-MBA, MPP &3 = A9k, MD-PhDe} &2 A st 4%
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Genes to Society Curriculum

August January March June
1 [2]s]«]s]s]7] & [e] wu [ui[uz[wa[e]is] e[ ] 18] 1= [zo[ 21 Joo] 22 [ea[zs[2e[ar] 28 oo 30 [a1] =[] 3¢ [ss[as]ar]as|m[a] o [aa]ss] o [us[as] e[ as]en] =]z
| Genes to Sacisty &TS 8 Genes to Society
Seientific Foundations of Medicine |mmunology e & §
Microaigyl Iofectiots % e'.:- E:{erma}tdogy ¥ E N.enrnus_ Syst & Special S_enses
a Dicenca £ i‘.! ematology =c Brain, Mind & Behavior
E Chinical Foundafions of Medicine - 5> L 3 3]
i é g Long. Amb. Clerk. -§ 5 LAC 5 Long. Amb. Dlerk_ £
5 F 8 oo o
5% ‘ Foundations of Publie Health g g Stholarly Concentration gi— CSM gg Sehotarly Consentration )
] v == == ]
st Januany March
2[a[4]s]s] 7 [e] o [m[u]z[e[e[ms[w][m] 16 @] o (2] 22 [zea] 2] 2] 2 [2e] 28 [ao] = [22] = \3.\3:\3;\o?\33|:9 @ u|5|— |u|1,|.no|4,|43 BB
Genesw Society | @ Genes to Society GTS - GTS = | Med_ Surg, Peds, GYN-OB @ GYN-O R s
) = Cardiovascular 5 Neuro/Psych 2 NeuruJ'F'sym e
Puimonary 3 Transition o the s Clerkshin
Renal g DR I MEK | g | Reproductive Wards. Emergency Med and/or Elective 1‘; Do G
By SRS H 2 gency Med andlor Efective |Emed! Elective|
Long. Amb. Clerk. | 3 é Long. Amb. Clerk. = I F
EC E rj Scholarly Concentration SC i Scholarty Concentration E
B P £
January March June
_VT—| [e[s]s] 7 Je] o Juw[ulse]n[ulslw]v] © [we] = 1\3 |2]|‘A| [] 27 2] 25 [an] 3t [0 35 [2] |3 | @[ ®] 40 [a1] 2] & [aa]45] 40| a7] 4 8] sn] 51| 2
| Mec, Surg, Peds, GYN-OB | B 5 [ | Med, Surg, Peds, GYN-0B W] Med Surg, Peds, GYN-08 o =] Med, Sirg. Peds, GYN-GE S
Neuro/Psych ug NewolPsych g 1 Meurt/Psych £ Neura/Psych
Advanced Clerkshp % ,;:.; Advanced lei‘kship - g Advanced Clerkship é g Advancad Clerkship § v W it st
Emergency Med and'or Elective E E Em EWZ‘;?D‘?’::C Aoy E % Emergency Med and/or Elective E g Emerpency Med and/or Elective \:‘
wow W ww w
4 == = =
EE EE = =
ust January April
1[e] s e[ s]e] 7 [ & [e]ule] el ie] ] & [oof o o] 2= [ea]ee] =[] o [ae| 22 [ae] = 2] =[] [ =] [a]ee] & [eefss[ss]er] o] ee] [ =1] =
w
Aduancad ierkehp § Agyanzad Clerkship g ¢ Aduanced Clerkship gﬁg ?L:’:"ﬁ:
£ . =] Emergency Med andior & g = 5 % = i
mergency Med and'or Electve | © A % -2 Emergency Med and/or Elective F TRIPLE Emed/ Elective
B oael (8% £
J ww L ur
z = ==
= b= ==

" - Transit:on o Medical Schoal

**- Preclerkship Education Exercises

TIME - Topics in Interdiscipinary Medicine

TRIPLE - Transition to Residency and Internship and Praparation for Life

<1 4-20> £ F72 Ao w§ A
<% Johns Hopkins School of Medicine. 2021.
https://www.hopkinsmedicine.org/som/education-programs/md-program/curriculum-and-degrees/md-
curriculum.html

=
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Al

9]

=
LN

A4 MD A 7120 PhD #HAgo] A= A=
MD-PhD st =230 =}, 3833, MD-PhD ¢} 3]

nu, AP Fol Fod £ JAEF AEA] AFE AFstal doeH, olF F

wgot ZEA FEdh<ay 4-21

Year 4 Year 5-6 Year 7-8

FirstYear Medical — Second Year Medical Graduate Coursework | Graduate Coursework

N 0

Graduate Qualifying
Exarms

<19 4-21> &2 §Fx12= o|#hste] MD-PhD #7
<4]: Johns Hopkins School of Medicine. 2021.
https://www.hopkinsmedicine.org/som/education-programs/md-program/curriculum-and-degrees

/md-curriculum.html
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. W= 9 Zrle] ATHEA Y T2

H)=ro] MD-PhD #A 3} MSTPE A3d o2 oAAstAE FAA L, b2 Ut &
& FAL 9, Y4B, F5 ES o8 YelolM MD-PhD A= :
Al o ZE O] i 201669 S ZAOA AUt G, 299, 2902,
B, A7IEE, 5F, FANE, Folzasgsiaels MD-PhD #4 & 293ta vk
st th.(Alamri Y, 2016)

fr¢ MD-PhD #AB-& thxH] Z=gx Y, 292, UEHE, =9 MD-PhD 744
<= Hlaste] <1y 4-22>0l AASFATH.(Dos Santos Rocha A 5, 2020)

IT 2k A
I =k A
MD-PhD 42 PhD MD
+ Master PhD 4 4 Residency
2elogea] 4 | 5 | 6 | 7 | I Il I I | Il —
MD-PhD 442 MD PhD
* Master * Residency PhD
[ . T | | | I ] [ l---lzl—'
=< MD- PhD At MD PhD
Residency
I N | |F!Em““ﬁnni T
A2 A MD-PhD A% MD-PhD
— 4 PhD 4 Residency
I || I I || i l-ﬂﬂl I Il | Il fr
H| & 2t = (Groningen)
MD-PhD 4'2h PhD  MD
‘ »fb.?w PhD * + Residency
2 ] 3| | -7 | i Il 1 Il | Il [
H| 2 2t = (Amsterdam, AMC)
MD-PhD 4% MD PhD
T PhD PhD Residency
[ | | 6 | I“I:nl I I [ | -
= MD-PhD 12t MD-PhD
4 - PhD 4 FY1FY2 Residency
| | I I } s | 6| 7 | | | I I I I >
|: Medical training 5 Parallel medical training & Research
- Research I:- Consecutive medical training & Research

<9 4-22> 570 98 =712l MD-PhD =2 139 tZ &2 F =,

<*]: Dos Santos Rocha A, Scherlinger M, Ostermann L, Mehler DMA, Nadiradze A, Schulze F,
Feldmeyer L, de Koning M, Berbecar VT, Buijs R, Kijlstra JD, Jawaid A. Characteristics and
opinions of MD-PhD students and graduates from different European countries: a study from
the European MD-PhD Association. Swiss Med Wkly. 2020;150:w20205.

o] & gyete] MD-PhD #Ad E<o] 2 w3 EAFS Hol
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D =LY oS A3 33 79 A2 H=

AA H 50919 371 olFuigo] e 5L dguSe FHold HAS T
T}.(THE WORLD UNIVERSITY RANKINGS, 2021) oA ¢stes &

7 Ao AR =3y gl gy, A7 7o) A ZHT A0
8A49 7|&n #H3H A4S zH3EA HO% B X159} 3} Foko

Qg olsAse Bt ojste] wAMelA HetE WA

stk olgiste 2% F 9 .
B Aol FHE T3 A D YY BHNA A AP WL olsj@h 18
G Aol elsts YA B3

of %8 AEL w#sta Y rh.(Epstein
782k (clinician scientist) ZZ 13- B3 ool BTk 5% oAk AAS ZtFd
A= o8t A7E Astr] 98 wHstn Yok =LA AgHsAsL 5] 9 A%

Holx HAAHA H2E 2/)stnA )

Oh 549 ggus

ZYolA] 2ES ZHIFE= HE guitzrioz 6 371Dl Ay, &4 A ¥ (Staatsexamen)
< FHsfoF Fh.(AApprO 2002, 202D =4 A% oAHArzDE dstr] AsiA= g 4
T He($e)E Tgolor sty 5 A4 ZZ 13:(The German study program) &
21t g (Bologna process)#t @] SHAHAAL Al 2l F3E ] A T

A Edol= 39709 TR oSt 47e] A o|Fristo]l Ath(MY GERMAN -
UNIVERSITY-, 202D &Hthete] e o3t A7 w§HAH A dxpo] #g A +F
AL w20 13719 oFfste sk rd 2 7 (Modellstudiengiange)2 Al
HE md 22 e fxete] Y] JEH AT Z2AEE 93 ARbe vt
=L AT AAHY F2E FgAlEH = Al=ol7| = st

2019~2020d o] & 98,7367 2] StAo] FZHolA ofshE F Rk th.(statista, 2021 wid <
st AFgog oF 10,000 A3t (ArzteZeitung, 2021) <F 45,0009 9] Ao A
o, A% HAxe ta BFeith 202008 58 o Fdistol] dgstr] #3 Al 7HA A
o] vk O 3w =Y +F(Abitur) 550B0%) @ e dEad, dE 5o YA
3 d1H, FAe dF Ad60%) O thAl AY 271(10%)°]oh.(UNICKEK, 2021) w=jd
°F 10,0007 9] 2J8} Ao A= EFsta, 59 AT 1087 B3 g =4 71
127 o= OECD B+ 107 B3 1318 ET Yok E3 553 1P 3H = 5 A olA
Ao ALe] FFo] o dET  dwid 6,000 © W2 Aol JgEteE a7H
oh.(ArzteZeitung, 2021 ol=lgt YFejAte] HEE A3 Hto] #3S e AITEA oA}
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o] I7tE 7tEEHE FA oIt

W) 59U AEAAT YA

gRRe =9 Wy, 53 gepgdds 9t e 5 oAb 69 A9t ¢

o}.(Jurkat, H %, 2006)

@O Weiterbildung®] Assistenzarzt (resident, Z-32])
@ Facharzt (specialist, 2 ¥2])

@ Funktionsoberarzt (fellow, &< 2])

@ Oberarzt (attending physician, <=4 A& 2])

® Leitender Oberarzt (consultant, +-3}7)

® Chefarzt (head of department, }73)

< st A

i

P AT H7l A% AFAJ AERE AT FANA HAEHY =
T 25S T FFE A7E TS Aotk MY w52 A& (Facharzh = L st
Aol Aeg A#sly] 98 ¥ asith(ARZTESTELLEN, 2021) AE m&g A9)sta
AR o8 AHe F55k= d 9 oo AEHA AAo] |l
Al sy AAozA WEsHA TEET. wEbd dATrde

BeolM Fd¥e = v Tast.(Sorg H 5, 2016)

~

o) &ukALEke o} WhAL A& wW(EHU ] EFA] 2, habilitation)= Y &3t #ope] F 1A
AT AA(academic qualifications)o]w], F712 Aaid & ot gz AZYe Y
HAT AFo] FAHo|A HAEte =S A F}e] 2lElo] 2 medicinae(Dr. med)Zt= 2]
gEAEkOIE ASE F Aok M =L

(PD)e. 2 o A F(habilitation) S Z3|
WA AEnGE g /M 8% A4 =4

O

s}
of

&+ Privatdozent =+ Privatdozentin

i

l‘lo o)

=

vEHH wFEs IS5 Eﬂ a3,
iqo%ﬂ =X 3 Aot HrAL
A =w4 g (habilitation process)2 Aok w5, FA A7 FFHde BT 2787
W Fo 59 PD AE2 v Alx®HAA IRl B S(associate professor)’ 2 3ol
EE514 A4AthSorg H 5, 2016) $HAe] o 50%7F ubaletgle Azgd oz npxn,
WALS] 10%+= PD AdS d+ © A3dth ste AAB8E 43w g2 ddYe o
= 27TAMlol 84S vlx]ar 28A ol vFALSHR &, 38Ao] HFAL X% w4r(habilitation) & B
t}.(Sorg H %, 2016)
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(th =9 Y438k (clinician Scientist) 241 2] A& 9] AH

= 7g _Q_ /}&l-_‘:_];]_. ?___]J_?L ?:]'
RS AT 71, AR TH e FIZE JHeA AFE FASAU A kA =
+ AHEEE I AtolA ZFIT 59 AEe 2] #AsH A, oz FA
(medical intervention) &=
S} A F R ol A

_p rlr
nTz
1o
ri
AL
_>|~l_,
il
X
o
oK
ek
A
ol
rlr
N
ok
N
(i
i)

#et FEe Fo TVl A7 €A% ¥ e dERok did d%elr|= st
th(Sorg H 5, 2016) 2@ 44 2| AHOberarzt)7} H# ¥ & ukAleke|7} I

gto] ol WYoM = FHAH(Chefarzt) 2 He AFHoz 3¢ &4

29 82 89 AT, w§o A A REow <ls) e oMY HF
A wigAolz ¢kth(Epstein N 5, 2021) E3] 3a} x|5E= Al7to] o] Aglmz 9
FAEL FTF FLOY ARYAT Fo AFE FHrI=E ek FAO, Hs ATl

AT Alztol AE)7] Wl dES wol 1103%_ < 9lth.(Zimmermann, 2016) ©$-©]
T2 olste] I HH oA A7|Al AHo| tha Ao

U Hol, Altrt AR o] F¥sHRG YES I o g d4dueE A

|

=
(1
2
N
2
M
=2
=
e
oE

o

o

() =Y AFHA FEHAE QolAE AR W=

Qe A7 kATl FAE ) R E U AT BN ATE FYSE

U @e YAFAAE AT Ad ATZEAEE FAstes NAH 5

o e olst BAC A He AFANAES Aol A AT hF BA

3 gtk o] FEAel WS FORTE HSH WHol B wiel MFo] U
Eul

1, 9A8A =4stE g B B ATE WA"E Aol 23 ANY

Zo] 7] wj&Eolt}h.(Epstein N &, 2021) 3 WA AAL ZdoA ¢
SuwsH A7 dE FHAIE MEE 9T A4 NLE sfEsta JAoh(CHARITE

Project 2021) /\HE% A AL 202539 AlE o Aol Hshe #Ao]
%ﬁ Ao AP AT A AU
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>
u;ti o
f

o
do
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2015 =doA= oS 23k 771e] MD-PhD =215 0] 9l th.(Spaniol K 5, 2015)
o] ZEIMEL YT 81 Fx, AAo] BEF 4Td] 2o g 7HA o= 20061 Al
Zte stoldwl 21 ofstw o] o sH(Heidelberg University Medical School)©] MD-PhD =
2OHo g, sto|du27 thste] ofstiel v ety 3t AT dhold o8| 3
H 53] AsAe JUAES tdeZ hrh.(Medizinschule Heidelberg, 2021) %] 3}<} 2
SHie mjd Aol 699 A& MD-PhD Z2#o] 523tk 639 gu g3yl 5
7Hd st ge AFEA AEE £ e 65 ’é?‘i@_ o1&l A (6-week laboratory
mternshlps) 270 A sl el 33 AL HA, Muly 27jolth K19 4-23> o] &

< Ao R Edth AEFQ st Aol A o] &kukAL Dr. med. from the
Faculty of Medicine)E w}x]7] HFNA 2222 AAT $ Q) 9
A ATE A Lst] wAEL(BE
—Fpr AL E HS ‘H?P ALY & O AT s HolA 5o E
=t} MD-PhD Z# 742+ A3 9o, MD (Dr. med)¢ PhD (Dr. rer. nat.) SH9|E
B ol ofF 9do] AR HES wS(specialist training)S HEE Al ZekA| =
etk vid o 3501 o) st Eo] stoldHl = Tt o Frfstel fststar, 20201 o
MD-PhD =25 209 o] A3t o, o] 5 49yto] AdE Tt

o
o
>
__>,~1_“

e 2

N

>

rlr b
N

(& r_}l_‘
rlo

T

O

rr

MD/PhD Clinician/Scientist

5

£

= Scisniific Scientific

._ Basics

1

= o« §
e | 1" Stato Exam_|
E Clinical Clinical

3 Basics Basics

”m

i Additional

;31 scientific

ainin: Clinical

i & & Spalg'altle;

8

]

n

5

2

)

Physician

Mb Research Specialistir  Research

aining (3 years)

3
e (5-6 years)

PhD PhD thesis & title

(1% 4-23) B o] MD-PhDe} QA wtsbat 744
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201832 E] =9 AFAHGerman Research Foundation, DFG)S &3 AL zt& 3
2 °"%ﬂrﬂ7<}-°4 B d-&3slr] 28] tig ‘ﬂé%«l 1371 °"‘Ur§ A 223 2,700k

ut

m@oﬂ e Fe YHAHAS Qgom Gu. WA Tzaad FAW s

Ayt
Ao = 50:50), AT AT IH nSF THI=E A&7 w5 FEst T4 WEHS
TRORE WA Y. sto|dH 2 st A= oln 2014l ol g AdHEA
2 2 738 (Physician Scientist Program)e] ARE a1, 47)duity Jd3ex; 2750
A7 2 oF 15~25T 0] A YstPor, o] F 6] AE] . (Medizinschule Heidelberg,
2021)

2 2=+

91478t A(clinical scientiss 7] 7t (translational gap)ol Sl& EokolA F7Helst
T AYshe o Baste 2 Faiel itk o F Axke U% AP A A
A7l 127174 Fye ofStdT Ropol HFHLLLY 4-24> o2 Fayol= B
TFata AR e A AAZCE AL Zasta o EFAAE AT AE
o)t ATE o MEQ FHAAT o] T ANFHIAE FAQT 4 9= Zr}HOl o=}
A€ A=} 2k Eley DS, 2018)

®

Clinician
acceptance

Payer
acceptance

Proof of concept Clinical adoption

Scientific | Regulatory
validation approval

Translational gap

©BioSci Consulting

<19 4-24> FHelgre]l 9& =X :https://www.biosciconsulting.com>

%‘ LT%@X}% Fdsts wFIHALS MD-PhD Z=2333 T+ erzg A e A=

33 o ste 434 Bachelor of Medicine and Bachelor of Surgery(MBBS) 8} A o]t}

- 144 -



/\]EH o)t &S 1998\ o] MBBS-PhD ¢3¢ #48S Ao 2 a4t o] =&
< 9% 2d + AT 2-3d + 9% 2do® FAEHAOLH, 5T StAFAY AHE
E%E}.(Power BD &, 2003) @AHzog ol3 H3ste] AAHE A, g9 7zt 2
o, ALgd AT A FE3H.
A== i s ostuas A7 AAH= 39t A9l °lgsk= Concurrent
MBBS-Master 23t8t9] =z eo] 2011d6] 7ALH ek HAS o8 2-451d 33 E9F
BEEY O R FA o]Fdte Ao, FHo AT AP st AFHA Ystus
Qe F7} 7]xte] HastA &k MAEeg= Aol ok Concurrent MD-Master+ &
ZIRE QI7E Eo AV ETh
20159 A=AE ofsrste] o8t =z Iao] MBBSOlA MD 3H¢= WA=tk o
A 9|8t} 28 A 38k Abolo] AYPAR 1AZE o] FEtal 3+43d 2 3t SE
o2 FA o]43l= Intercalated MD-Master g3} &&rALE o ga} 28hd3} 38y
Atolel AAA=ZE 2d%r o]Fsta 3~48hd 24 Fol SEEIYOC®E FAO
Intercalated MD-PhD #}4-& ARG, AYsl= Y Eo] 51 Atk <1 4-25+=
23482k A (clinical scientist tract, CST)e] T+x¢} 7]71_}—% MEFH oz HojzEo) <
4-26>°) o] Al HA o o A 7|ZHS Hlwst] A ASFATH

>~

O

6 o *"“
rlr r_u.a LA

o
+r
ob

o oo

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

v Research

anor?nal\un Complete
sessions & - : Intercalated MD-PhD Masters or
avents. porova .
< EOlby 1% to apply PT PhDin ¥2 + 2 years FT PhD + PTPhD Y3 & Y4 PhD
June. for RHD
+ Interview v Application ¥ Application & :‘"DF'%D A!so
with CST process scholarship ¥ Enrol PT Eriol FE.fe2 Yeuis possible to
Director finalised outcome Masters or PhD PT Masters or PhD complete
in PGY1/2
T ¥
MD Year 1 MD Year 2 e 0 e 3 MD Year 3 MD Year 4 Junior
“FT MD + *RHD application FTMD + *PT RHD i Sturnto Ly D4 PTRHD  FT MD + PTRHD Doctor
e.g., literature MD after Y2 MD Y3 “ PGY1-2
b thi & transfer & transfer
January Julyto  December E'V'E;EITS cs, to FTPhD  to PT PhD Resume MD FT & continue
to June October PT RHD
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 4-25> University of Queensland®] 47-338tx} EH o] I =g <.
ZX*]: Eley DS. The clinician-scientist track: an approach addressing Australia’s need for a
pathway to train its future clinical academic workforce. BMC Med Educ. 2018;18(1):227.
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Concurrent MD-Master
MD-Master 1925 MD-Master
4 Master *

[ | —

Intercalated MD-Master

MD-PhD gt MD Master
Master

e e ———

Intercalated MD-PhD

MD- PhD A gk MD PhD
PhD |:| Medical training

F‘ HEN IER == 5_' - Research

(1% 4-26) University of Queensland®] Y47}skz} 744 v W

Aaustatatg e osta) 18hdS AFzoz nzl F Azdn 1\dz st Ee MD =
2] FAsta, A e 9L A4S At AAE i, AYET Z2AES} Ax
wFE e F A Y5t 1shd e Huo AR XA F doH, st
sold St olgA tiAst Bt S ofgA #Es=AE HUlske Aol T8

A7lde 2@ F e E e ZF omMY AN mEd HA T e oid QIE [V
ZE JAHFE FAH AEH] =

CST A3} A 1087 1399 oA o] research higher degree (RHD)ol S&3icth 1 &
8 Bt TEA Fv BHOo=E 7o FUHsth 2018 7]E MD-Mastere] & 609
(MD-RHD &4 9] 63%)el™, MD-PhDe] 4+ 36WH@7welth. =& CST 5%
39%E AFA| ot

of\
2
o,
o
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Q) <&
b =7
oA 7]

214 5

to iz

Z o)A kA o] TE BEA= 19963 o] Zo A olo] FAF] A= &
2 YE ot A3 EAZ QA HA 2 Hels 2ASHA HA
Sugay Y, 2016) 19| oA#}E S UAst= )

of AR TSt ul S AzE BAZ A5

~~

Zdolatetel A-¢, 1996 ol SJ¥ F 8% A=7F 7SI TE kAL, o]
50%= EF tigoly A7 71F =& sl ZESEA ARz TS 3}
Atk 1996 o] % FASA ALATE FasAA S 2% HETF AR EA]
8L ZHA He o] FEEth(Sugay Y, 2016) old thd Ydow P
= E°o17] S8 20049 FE YA A7 EREEA s A AL SA

BdE wgo] ZHEHI S IPAFH Ao A% Ao FAFA.

of off 2 L oox 2
7

) A QEoANEe AFHF F3E A BRI

o)A sho) b B st A 3 (KAMOZF  d & o) A8t 3] (AIMC,  Association  of
Japanese Medical College)oll o]#3le] wHe By Mo o3tH, & oar)ste] 80%+ A
THFS Aststr] A wsZEIORS 95t Aok A5 ouielA= MD-PhD #74
< 93t o, AdE 7 thgelA widstn vk 2R A EIIRT P Y
Mol Slol ojArHEAtel e EFESIE YlolA oldrRT A& Aol MD-PhD -4 of
st ok

ey ds SHHY, gE5dT4 59 YAATE & F Jde ¥ F 1404 AAHI
ATZTA FAHES AYst Yok B HYo oA A BAE 9% AYEA
7F o, X ydd s MG AYS st 3

AR, ool BAT A A 2o AT} AFTAHL BFo] EAF HH <
ArElaLe] K E27F EHSHA] eFobA] o|AbREkAt FAd ol of 2

B A, Fork BARA Q0 JARSA P e Hrjs] oldths el k.

(o3

o 2
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(th 98 o7t)ste] MD-PhD wS#A) 3t A&

2012\ 9€ A& e Fsty] FHoE YA AFol FAEH LB oFHstel s MD-PhD

A U DEZAE AYstA. 8071 st T 577 diste] HE $HIS

t}.(Yaginuma H &, 2013)

AEzA A AT A7t HE S oty
& A% W) By, YA F Aol BA

A A S, B 7120 Bob AT AE A ahe

Agste A= bt P

AA,
A oS AwsE A, 1% o
o
P’

J
A%, AFIANEA RAFRGL o] &

A A
MD-PhDRQl AEL 71 %98tnd A% A7) 75%0] e, MD-PhD #4 & 93k ¢
stHds =9 A4 AAHo=Z MD-PhD nSHAHL 43t= uglgo

7t 14%°] A o
AR theko] 2%l 0. tistel M Fele] ATrolate] vAS A & AAdsts
73"?‘7]' 2% oH, tstdAde] a5 dA, Z=, d7A=H e 49 B
2 AAA MRS s B97F 28%, A AR thsto] 2%l AT <1 4-275

MD-PhD course & A]| HH=2| A2 Ak2] Post-Doc

ZBHl= x|

a9 4-27> 71%9]#8 #ofe] MD A7TAE 9 7139

b
I
o
fuj
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O F73 AN SFERRERAF)
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Fed 20081 MD & Abat

J|

20023 MD-PhD w534 -& FH]

o o] F 2011 s efth, yarokefd, LA, wEUE THE Ax o= &

a2 1. (Sugay Y, 2016; Kikkawa

S|

M, 2013)
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olH}

| st

Bk

0l o|& 1t course

=7 gged

SPARIHY

imiel =3

MD 91X} 84 m=3

1 AgEE
SAERY

ikl ani >s 8
kg /,,' HEAL TP
. A
P apLDSARE JANCWEEINEREY
SPALIEE YA A A
o oay A e aa

A esssnss

<19 4-28> Ae|TuIste] Qb ofslatel MD AT SAZz A wEHA B o F T

@ FFAIm AN S(iES ERAF)

2011 %] MD-PhD Z2I3€ Aztstgon, ozdst A7 3 3-53dL harl 1d
of slgat A71Z Sk olo] Eshe] 447 ol ojslA tsHAL 3de] FRehE 2
e AT Gk o AZlel A AL WASD Yok EYste] JARHE A5
T 23] 2/YFFUDFE B o] F FRYSU AP F/] ZEagoe] glo
o Oshel MA@k YStA @ AT AASY 3dN £YR W

A Fatal Aok 4-29X(Waguri S 5, 2013)

e N R AA}E- cxu 4 o
A% AAZ BAA ol 2716 1999 USkATF AL FHolr gALe]l A The
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Med Med Med Med Med Med MD-PhD MD-PhD MD-PhD Intern
School School School School School School 2nd yr 3rd yr 4th yr (2 years)
1styr 2nd yr 3rd yr 4t yr 5t yr 6t yr

15t phase

MD-PhD: 15t year
License for MD < Scholarship =
Med Med Med Med Med Med Intern MD-PhD | MD-PhD | MD-PhD
School School School School School School (2 years) 2nd yr 3rd yr 4th yr
15t yr 2nd yr 3rd yr 4th yr 5t yr 6th yr
15! phase
MD-PhD: 15t year |
License for MD < Scholarship—>

<9 4-29> FFAInt o|seste] F F7F2 MD-PhD =3

Not decided
1

Not decided
2

Clinician
Researcher 1

andfor
Clinician
6

Researcher
2
Clinician
&

Before enrollment

8 months after enroliment
<% 4-30> FFAIoh o ojste] MD-PhD 7y Feigh st s AB2AL
=9 3 Ao Aol U@ A7 A3

Q oFmftAl JFTHE(LLFLEFRIAF)

2006\ 3 -5 Ay #ek(life science) 53X HAE A& ATE 71298 A3 62 AFSE
of ddosts ZEete] 18719 A= skt x7)ol= st AA 9 diater A
ytAA T, o]F ERIAFAL VxAAS 8ste FguSANY Z2 e oA}
G A o et EY F AALT BEE ogbo] FFF S th(Takeda S 5, 2013)

st Y ATANA Bl FAT & A shel sty YPAE oA Azb
o] Mmz g A7l z%—zazi

.
9 A7E Auske] oy 109 yele] stael of
Eajo] 270 0L =W sty st $4 9,
A A, B9 ASol w98 FUow AN o] & "o LYt

S
=
rt
J
0111
N
12
1o
N
=
)
Lo
L
—Ll
o
>
o
ox
)
Ve
>
jal%
ftlo
offt
Q'L
£
=
)
rﬂ\[_‘
El
[ du
(Kl

- 152 -



@ X7P1= AR HILEEERAS)

MD-PhD¢]

5
T

Al
4

bl o amsE A

J]

FHNEe 5

Ho

e wob Yol A

o FeARA RS 5

7hol = o3 et,

ES

1< " 4-31X

o
AN

A7 Ade AAT Ade BAAYD 5

2021, Z7tel= o gr2, 2021)

ZA

=3
S

6 Xt
]
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6™ year undergraduate School of Medicine Choosingli:e‘I:‘:uzrzey;:xﬁg:xfgﬁmzﬁzr;t:;g:;a|T-ainnng-

National examination for medical practitioners )
| |

Ccmpleung avphcanon for the Do:(orar

1# year postgraduate

Initial Clinical Training
 year postgraduate

o tgraduat
year postgraduate Doctoral Program

® yearpostgraduate | Thetraining of The training of CLARC Program

medical specialist medical specialist (Enrolled in a Doctoral

Program in the 2% year

™ year postgraduate IINEE feasotonises of Initial Clinical Training)

6™ year postgraduate
and afterward Doctoral Program

a9 4-32> Z7tol= o) gre] MD-PhD w5343 CLARC #4

® =355 o) hof SHEER )
sosste o8, ome] #

Jl’)

g R ARS] HHe] Wsto] tgdtr] st A
Z‘i 2 AFYA w534 MD-PhD course)d 7] &8t 4
Ao g AFE LAANL F A M F3 FAE AFE

T AA de A7IZE dQelA AFUE Thedt dAFelAh wS3AMD-MD-PhD
course)= +F3ti Atk ATFYA AAd A= v d 60-709N o] ASEe AFst A
of mje 5-10%kl Axo] AAA ALS st Aok BE AU 38hd A ol A
SIS0l sl Eokoll HiAHo oI FE AY7tA AFE FHsk= 7120 44
HAE o|Fslodol p <™ 4-33)>, <18 4-3UXNEZTF e, 2021; ES T2 I
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A7 2| course 279] course =9

(MD-MD-PhD course) (MD-PhD course)
1 1 T SAS  estds
! ! l 42
1GxE | 29% EYEES! PYEET! SEXE | edAr | ARAAE
ost o= et e
LEEST | guen o S =g 4
E ETTAPS ==
Ig‘%i H e = =l olabiad ;jgl e
= i DR
R Ee SEETEPTS LTS e 7| Zelar, Apsiolet sHES _— 2l Abo|
= S o EEne i
A == X0 o (ré]f‘ o| = S T
s | SARES s Hig=a oscgy | Cl=¥EH
SISt S it SHerafof
=ho| 4 Shi= F0[0f| B X| 5} 0]
Lo TH IR UMK OHTE
X YX| free time2 & H T
<I1¥ 4-33> EFF 38 MD-PhD, MD-MC-PhD 34
MD-PhD Course
SScis o sl oSt oSk ap
o[22 e1=f s ).
(3~4Zh - ‘
Career
MD-MC-PhD Course RepA
A8l
el of s} ofsta}
of&t 7 of 1t A
(3~atzh =

1014 cowse B2 (4 60~ 70BIDY)

olo
=1

[Zeig 5 et 22 REOE Ustul 017 8 501 ~ 100 Al B0l AR RIS o

17 4-30> BEFF| TS AT G4 =2

MD-PhD #4-¢ 58hdg nhzl st Fotalw oistelel ofmstd g uhambd(el st 5
B ez Sojrlm 39 ol ST ATAEE wol MASYE A5 o] Fo] o5

B2 Bsiel oSy w&e with 3H9Y

%]
£ A<&g 4 gty MD-MD-PhD #}4 & o] 3}tj 8} shd s
o] oAt HF WAAA(YTEF AR Eolxith 4d o] S AFAEE Wt
e AHo g TR A9, A 29, WA 2do g B3 4dd @zt RS 5
ok AAbE e AR S FH5stal o] %o ol EEhste] oJstE w&& FEIT
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o A QA by ==Y

(1) ©]= scholarly concentration ZZ 178

B oatistels HAEHQ atea FAHE AR vt FAg e HAa A
SHATE 25 s oA X Aol s71E Fosta Heky FA AT
g WS A MGz a" =3 o3k, 2015). o) FAHZ o) Abs}skat
A AL 3 wEZIRL WS goFsith B8E HEwn 72248 He 8

EE UgelA o] FoixH, ATAHA, FAHEA,

g, TAA, ARAYE AT & wFIHAHo] FHFHo 3

o
ol
=
X
rlj
N
-~
ol
ol

o 9o FaAol AxHWEAN &
Holl= HFEE oA wsaAdl EgHetal JrhBurk-Rafel J £,
2016). =438 stAAFzZZ 78S scholarly concentration, scholarly project, research
training program, undergraduate science research % Th3F & ejo] o] (o]} SC Z &1
o g £, WNES Jxsto Zlo] e ATE AH Fdstes 2ot
=] 15470 o]ujste thekst eje] SC TS Ystar Aok E, 2015).
20213, 3378 9]} sle] SC collaborative $13%H(Scholarly Concentrations Collaborative,
202D FAsta dow, FAE F 147] oFHoiste] Ae s, 197) o]Fujste] 4
HEog FFsta Ank. SC T AZIeE 7|13 ZAlE 1dolA Z2AI= Ast 7]

1 AA ol% YT ThFsiM, AT Roksh FA @ W nrgsth FEHA B

S

Cb &F 2S5UWE

ATEE 2 AFAEA) #HE AFNEL A= JYHE AU gy 1-28d 5
o] Ao wixEE A7 kA, SC T2 F MEsle] £7sts A= A
o AF&ge A U dFeE, FEAYeY, 24, AFEA, odAAALFT 52
ygo] x3=, AFAANE A771E, T8N, /MEEA, AgARY T 23
o ARE At AT AT A FEE g AR oE st

- 156 -



B2 oFgiste] Mt Qe FTLE oo FHEHE tiFEE 49 F¢ YHH,
Pittsburgh o]} thsh& 2 13 o]Zwu}A longitudinal research project (LRP)o]z} H-Et},

=
Cleveland Clinic Lerner ¢]3}tiglA =5 5Hyde] A thgx 9131, Johns Hopkins ] 3}t gt
A8 2dd AAA Algst= = Ao

G713t JFA o2 &Fste tote e FHE 7Fa e, Columbia o] i st

Il
5
Qg Frold v g AFE FAs Yoh

{0
N
El
Ho
s
mi
=
=

ATAA AT 72ASAT, YA, EAR AT, FFTERAAT, AT sA
Toll ts] FH 2 ATV o =

HA 712G ATE

TE T=stA et F7
mehAs Baolge] ¥
UTHBrown o] #thst ).

() SC == A 13T AR

AENE, DTS AET HERSF Fo| /MY FF FHRL0IAW, SC ZEage] A
A B2 98 ADAAS WS Fasch AT e F/E A5 Relste],
2 I8 fESL WEEE JSAACk su, HAHA 4TS AP & A& A
AYE BoAolt Ao Wad Amul® o BFL 9 ARAAE Pasi
ge stady MEe ATuE 2Ystel AUAF FASLS Fristel AT Ytk o
gol Zade] Foid A NES FrEL WEue B 42T 5 YEF e,
ZEIYRAE B9 LY A% Aol o] FojHok Ak
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(PP tHFEH QA AL
@ Stanford 2] 3}tjst

Stanford °o]#thee thefatHA =537 wSFAHDiscovery curriculum, <71¥ 4-35))&

7FA a2 dtt.(Stanford medicine, 2021) &-3t8t9] @ MD-PhD Z =233 A4 H 3719

o e = & BB 3 o hyalke
S 5-8dd AAH BEAZXR AFAE FAAST dFEE P SC Z2a3o] 2%
S = s = 5o 2l [e)
A oJstawsTge Huse, 22 9 ol Y= AF AWL A= AL 149
. . &
in-depth research experience #}A-g A&H& 4 At}
Discovery Curriculum Pathway
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 4-35> Discovery Curriculum pathways of Stanford university School of Medicine

Stanford &]#djgte] SC =21
%

Aeo) Vgt Tlel 7lzoet B Qe
W7 19hEe dgee B AT A%e HHZé‘s}O% ATE SySoF V). 18hAF

B ATAE g 6}7

RS
-?ill
ie]
olft

= —H
L
ﬂJ
mg
k
3‘:
o
p'L
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@ Pittsburgh ] i 3}

Pittsburgh o]#tiete 4 do] ZAX SC Z21WE L9 3hc} (University of Pittsburgh,
2021) 1stdell= ZAFAstolgk o]go2 AFMES

St71HE EH7HA 1989 Aol 1We HWE=R dF Longitudinal research
project(LRP) #& B3l Z2 AFE FIAh<a™ 4-36 AR AFtol LUA 1-2
shd sl o A YAS o} Dean’ s Summer Research Project® £%93ith SC Z&71

2 9o 892} AA W physician scientist T2 13 T3 F 3o}

Vo

.

YEAR 1
AUGUST MAY
Medical Anatomy Human  Fuel Immun- Tissues Pharma- Medical Neuroscience Psych
Genetics Metab ology in Health  cology Micro-
c and biology
S Disease
2 of Medical
£ Introduction to Medica - et .
I'J.u Interviewing Intro to Physical Exam Advanced Physical Exam and Clinical Experiences
2
&  Ethics, Law, and Professionalism Behavioral Medicine
S
o
£ Evidence-Based Medicine — Fundamentals Evidence-Based Medicine — Applied
YEAR 2
AUGUST MAY
Body Fluid Homeostasis: Digestion  Skin- Hema-  Endocrine Repro Integrated Family
. and Msi tology Case Medicine
Cardio- | ' Renal PUlmonary, - ntrition Studies
vascular
Ad i M | Cl | 2
" " “ - e vancea Medical inical <
Advanced Physical Exam and Clinical Experiences Interviewing Procedures i
=
Population Health Racism in Medicine &
Investigation and Discovery Longitudinal Research Project
YEAR 3*
JUNE MAY
Elective Pediatric Specialty  Elective Adult Inpatient Anesthesi-  Surgery Neurology ~Psychiatry Obstetrics
Care ., | Medicine ology g and Gyne-
4 = cology
5 2
D S
g 2
Longitudinal Research Project (U] <
YEAR 4*
JUNE MAY
Adult Acting Elective Elective Elective Elective  Recess/ Recess/ | Integrated Elective Elective Boot
Outpatient Internship Interview Interview  Life Camp
Medicine Sciences

Longitudinal Research Project

{19 4-36> University of Pittsburgh School of Medicine curriculum
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@ Johns Hopkins 2] 34t} &}

Johns Hopkins o]ztdishe 1~28hdo] ZAx "zxgo=zm SC Z2axo] Hosfop 3
t}.(Johns Hopkins Medicine, 2021) 131d sylr] ¢} 23hd Aukrlo] HE9 709 2E3
HE TR 4-37. e BES F 33 2% mhue AR THAIH, EE0|
€Y dvitt RuAE ASsior ok 28d 3€7HA HEF EEE dfof stEE RS
ShAe]l 18hd o 58 of Aol Azt AT Eoke 7123, AT, st AL
HEART(RIZt=9], &4d, uF, d<), 3TEAATY /Y Iz 745 oy 1
Shd 129744 992 AAsloF g

-

Year One Schedule

Wk 1 JATETAIW N U UWMBNTE W N n BuuB ™Y B B RN EE L] BEFHERNNGE M 86T O8NN

Year Two Schedule

ekl 73 4 0 8 ) CIRUIN T LI T U L U OB NDRT RO WD MDD NTER - CUCE R TR AT R O

{2179 4-37) Johns Hopkins School of Medicine curriculum (first and second year)

- 160 -



@ Duke ¢]3}tj &}

Duke <o]#thste 18hdolA FHPuEFS ot 28de ddEEFS A Toh(Duke
University School of Medicine, 2021) 33hdo] =W A7} #HHAH w832 (Third year
program, <719 4-38)¥tS 93stH, 10, 11, 1271¥ 5 Ao] AAsl] Z2 WS T
gtk o] 7Rt FAITS £33 187] HF e WEEA o|Fsjof stH, WlES}L AFE
TPt AFAAEES AZdof 48hdol AFet] AYYFEEFES & + Aok AAE
5, YAAE, 97850 194 22 HEE 7Y 553 wsHAFo| AT, T T
=

ol Ate #AE Ao

¢

HUMAN STRUCTURE
& FUNCTION

VACATION
PE ASSESSMENT

VACATION

VACATION

CLINICAL SKILLS
IMMERSION

INTRO TO PROFESSION.

[ ] CLINICAL SKILLS FOUNDATION YEAR 1
LEAD FOUNDATION

MEDICINE SURGERY
8 Weeks & Weeks

PEDIATRICS
6 Weeks

OB/GYN
6 Wesks

VACATION
SELECTIVE
SELECTIVE
VACATION

CLINICAL SKILLS
INTENSIVE

CLINICAL SKILLS COURSE
CLINICAL SKILLS FOUNDATION YEAR 2
LEAD EXPERIENTIAL

VACATION

CLINICAL SKILLS FOUNDATION YEAR 3
QUANTITATIVE MEDICINE AND DECISION MAKING

CLINICAL CLINICAL CLINICAL CLINICAL CLINICAL CLINICAL CLINICAL
ELECTIVE ELECTIVE El E

4 Weeks

GRADUATION

(1% 4-38) Duke University School of Medicine, Third year program

Revised: JAN 22, 2021

® Harvard ¢j s}

Harvard o|#t)&te] 80%2] Y E-S Pathwaysglt Ed= nS3AH S Agsiy, 20%2 &
A E-& HST (Health Science and Technology) #A-& 3 MITe &7 AEZH A=
&S Wt} (Harvard Medical School, 2021) HST Z 21308 ?‘i,HJPﬁ o724 =7& A
o star, 28d7tA] AYA AFE FAAT. AVIA= dEE Ao MdEste
Pathways®] SC Z&1#-& Aw3ic},

Pathwayse] SC 2132 W¥T 9] 7|Zto] AHA JA For, FAEo] 222 7] %9

)]
AA
St3h QgeIsy, AR, %, AR ol2i EFHe AT Rob tdl Bl F
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< wWe] dFAEH HE JAE BEo] ArEA 7IbE Asho

Q 3~4hAKaE 4-39>, Advanced Clinical
Bstm, a7fdol sigsts 713 HAIA
E A% e dAsiE=o A SHAEel 1d o) el F7b 73k o83t
o d7E FdsAY olTHAE ?4%3}?], gt S718 &2 A d7As A
dzzade FPol A7E FHse 497 gtk EdS sl 45hd 3dEA o
T A3E A Sk T

B

>4
12

DD
Germatoiogy, Homeostasis | Homeostasis Il
it o Rhieumatalogy G Y. Gastrorierology, Renal, £ 0
Yearl Adlargyl aha Reardutive Endoctinology

Immamnoiogy

POM

Practice of Medicine (POM)

Tt el s Principal Clinical Experience
ical SKISIOSCE, Clinical (PCE)
Analoiy, Imaging, i
Year Il Cainical Ep and s
Madical Ethics, Cultire of the Medicine, Neurology, OBIGYN,
Wards, Addiction, Human Pedialrics, Primary Care, Paychialry
Deyelcomant Radiology, Surgery
Advanced Clinical and Science Advanced Clinical and Science Advanced Clinical and
Year Il Experiences Experiences Science Exparlences
Essantials f|
USMLE Study/Siep 1 Advanced Integrated Sciance Colirsas (AISCs)
Advanced Clinical and Science Experiences
Year IV p Advancad Integrated Science Courses (AISCs)

Essantials il Essentials |

USMLE Steps IG5 & 2CK Clinical Capsione {1 roquired manth)

[:[ Introduction to the Profession (ITP) D Professional Development Weeks (PDW): Scholarly Report due: The Pathways scholariy
Periods of assessment, feedback, self-reflection and project reguirement is due March 15t
advising lo consclidate leaming and generate b
POM: Foundational communication, i Recess Comprehensive OSCE
. physical exam, clinical reasoning and inclhdonalczed imatminy bt D E P
presentation skils; includes Foundational |1 Essentials of the Profession: Heaith Paicy.
Continuity Clinic (FCC) Medical Ethics & Professionalism, Social Medicine, USMLE | Step 1: Study Oct/Nov Year Iil take
m Clinical Epidemiology/Population Health Step1, | by12/31 Yearlll
Immunity in Defense and Disease (IDD) : 5 Steps 2CS | Steps 2CS & 2CK: Take CS by 1111
ity (D) Essentials l: One-manth required course S0k | ook metvain
["] Mind, Brain and Behavior

(1% 4-39) Harvard Medical School curriculum ‘Pathways’
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(2) NH 29 10 A&
(P NH building 10, NIH¢] Clinical Center

1) =8| Marylandell NIH campusell $1x8tal Sl= Building #100]2t= @3 =9 o+
7ol YElE AdY. &, oFAstatet @A A S vEollis 2

E 3olth. o7]o] NIHe AlE Zo 142l Clinical Center7b €%
Clinical Center, 2021)

~£
=

(1}) NH Clinical Center®] mission

NIH¢] clinical center= 9497, $A#E, &S g

clinical center, 2015)

rigt
o
I
i)
ftilo

< A AIgH(NIH

@D Clinical Research Centere] A

NIH®] 67} A4 < stuolw, NIH7F 3% A+ AAE @A oA A&t 2L
X5 71HE gRlst= A4 Al olth 2018 7I=o 2 4997 USDE] o 4to] FEd= a1 9l
= onE AR o9t Hu FRo ATEa Wgowa 1944d06] ¢9kE Public Law
78-410 authorized the Public Health Service Act (July 1, 1944)ol TASY FH UL,
1953el A &x7F ALE ol FAGAHoR uAseE FASAA= ‘HYY F
(House of Hope)’ ©] = Ath.(NIH clinical center, 2021).

@ Clinical Research Centere] i3 AE Atg

MA Hz=Z cancerous solid tumore] X5, P45 X5 nitroglycerin®] A&, =AW
Hd FH2 &, AA HAx 2 wAd Fe A, EH AIDS JIes 3 AL
H 7, Ebolar 82} #g] Fo] Aoh.(NIH clinical center 1, 2019)

@ Clinical Centere] HE A

AN dojxl #AeHd LA wEA o] A&t MEE A7 A A5y
A gl A odbe] A3zl 3 th(NIH clinical center, 2020) HAleo] 7]&9,
AH], ololfyolE A AMARFEE HIHoz YT FHE 1T Clinical Research
Centere] Ao HIost= FAAE 807 AW HAEHT R3] P AR = ;<]
A=< th Clinical Research Centerol] Zrolsts= x-S w29 507] F8 ol g},

AAY SAEE FAS 7371 FoAHT. ol & A= AWstr] fls) 24F4 7k 2

rlo
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B4d& viA|sk= bench to bedside 7Hd & AHstA=H, o 23 A= Y a/{UH
EqUHEA FEdTY 7137 HEAAX I E AT 1 A3 Clinical research center+
OJ AL, A AL, ZEBAL, oA 1P Al o2 &oke] AFAENA AATES] neS Al
3 F e A"l FEHHJL, AAR o] AxFHE Tt HA st AAS A A
A HstAEol A AlFstal AT

@ Clinical Center9] &4
AA LdAE e B5F AEEA, NIH 3ga52 o5 gis 98 x
$k2H(volunteer patients)E3% s gkrh A A 5HES A4 ZHSA WA
FTA AR BdEX 4 d7AE HY A5zE FdS AdEo P R
H 71ed Au], ofeltols A AMA #AstAE 2t UEYIE 7 =
A3 Zddy o 8AE IAEL o33 ZEEZ(protocols)S Edte F 82 AT F
oo Foste], 507] F 48%F W o]ieo] AUE o BAE ATl FodstAH.(NH
Clinical Center Director’ s Annual Report, 2015<=13H4-40>

X
["-\{2
r@'h
rﬂ

—|~
o[r
ol
X
ol
2
o
=2
)

Patient Activity 2016-2018
[ [ 20w | 200 [ 201

Admissions D2 D 4563 4,531

New patients 10,498 9,791 9,755
Inpatient days 46,388 40,707 41,579
Average length 87 8.8 8.9

of stay (days)
Outpatient visits 100,148 92,329 95,220

{19 4-40> NIH Patient Activity 2016~2018
Z4]1 2019 NIH Clinical Center Data Report
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® Biomedical Translational Research Information System

BTRIS (Biomedical Translational Research Information System)+= 473 AlE, NIH 74}

A A 33 d4 A7 HolHE A&t o] Az"le 7fdste] FAsiatEo] Hol

HE A glo] FAT & YEF 1 AFASelA B HolH AES BHT
= FAYL AFTAGT NHHe] wholomt)ad Asde AFASe] YAROE FJu

of dMg = Qe Cself-service’ A olty. HEAEo] HASA St HolEE
SA GAsAY AdE 7 JAEF FAEY ok BTIRISE =3 AstaZoA A5 d
ol WA 2T W o]E FTAFOZHN FY BHES FA$H(2015 NIH Clinical Center

rr

Director’ s Annual Report)

® A% H5® ATE 9B FAAY 49

NIH clinical center 65532 7]'d3std itz A=, A=, A2 g FAAS S &
Hatel gadol=g Azt FRlojAl WS FE ZRAEES FHT JTr<aY
4-41> (NIH clinical center 2, 2019)

The Capital Investment Fund has also provided

.
A capability in the CC context of strategic Ve rS I O n u | a n support for facility renewal that will serve us
well over the coming years:

planning is a tool that enables research or
research support. A new investigator who = Over the next two years, all in-patient rooms will be

has unique expertise, a specialized piece of III NIH Clinical Center Ill upgraded
equipment that facilitates groundbreaking }  Nursing stations in the ACRF outpatient clinics will

be remodeled to improve workflow

insights into clinical science, or a renovated
= Major investments have been made in electrical and

mechanical (HVAC) systems to improve performance
and mitigate the consequences of infrastructure
failure

suite of rooms that allows us to provide
better care for a subset of CC patients are
all examples of capabilities.
= Phased refresh of the Department of Laboratory
Medicine

The CC has added or expanded a number
of capabilities during the last three years.
Some of these capabilities have been
discussed in other parts of th|is plan, but
several have not:

Additionally, through the well- established
processes for prioritizing capital expenditures
and leveraging the Capital Investment Fund
provided by the NIH, major equipment purchases
that would have been nearly impossible a few
years ago are in process:

* Hospice suites - NEW

* Cellular engineering - TRIPLED CAPACITY

* Pediatrics observation beds -

* Pediatrics hospitalist service - NEW

« Internal medicine service preoperative
evaluation clinic - NEW

+ Urgent transport capability - NEW

Digital patient tracking - NEW

Primary nurse model for out-patients - NEW

Resources for research compliance and

support - AUGMENTED

+ CT scanning equipment]to be located in the Critical
Care Unit

« New mass spectrometer for the Department of
Laboratory Medicine

* Next generation sequencing equipment for the
Department of Transfusion Medicine

* Hybrid imaging suite for interventional radiology

* Positron Emission Tomography / Magnetic Resonance
Imaging equipment

« Network upgrade

{19 4-41) NIH clinical center 2019 Strategic Report
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FH e dAAEA FAS HAAET] fgE D 7EA AQke] o]m] o] Fojom
z3" #}w S-S T A3 =X7F FH s A gkok.(Deutsche Forschungsgemeinschaft,

202D ol# gk Ak o] e W FHARAE HEE AT I ATelA
A

dAZ0 3t HARU} 6L EwWs)A 1, Privatdozent (Privatdozentin)e] =< <39 =
FAFHoZ Hu Thsd A FAIA HAFo=EH, TF2ZF  AA(academic
O

qualification)o] =4 o2 Hlul 7bsekAl sh= Zlo] g2 sithal A AX = Hviolth

(th d&

£ 8= 3 1A a7 U s

et a gl wstel S A Aol 9T 7oA edlA
& 4 AUtk YEAE= MD-PhD #HA S AXAA 7| ZoAtg A 2A A
o

A2 T aL
A EEE ¢ A, Ax Al o A Ade A, =] Ak )7 e
b ]

z27] YEAFE T AFely AF 9 AtEAE B s A=F ZAVE
[}

D 3}
< 3t T st @] AFE AFEEA FAEANA FUIFAE st 9113} A4t
o] Fof SIAYENA B 7135 AFst AAE ATHNA B ndFy FHLEC §
e ol F e SA4S 24t Ank =3, B2 23 o FaEHe 9%
340l thete] web based educationg 7]&ste] StASo] A&ZQ A4S 7HE  UA
st A v s A8 & ot 4z
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(3) NIH®] Clinical Center, Building 10

NIH Clinical Centere= 7| 24343 AdaH Ao ALES HAFsta, oA 7=
T #EAREH] NHg 2T S VIHte R 37 JdXA HAIAAE FEE X B Al2H
S F=ole, ga1AQ0 A, X7, 4 7|ES st o] A Ay APE 7]t
o2 wlolewgZ 4k Eopo ANZE €8S v ¥ £ e 5HAATH YU
FTAol Ha1, o]} AAE nS, AT A="e FFo] vPgE AERT F Jd= JAHE
g AT F A= dA A" UE AAGHT

SRPARES

(D) AI#EAY] BAEA=
ool A oA E 27 He A2 ZA MD-PhDeF MD #g o2 rol & 4 Qo
A= MD-PhD #4S AA A-Fo(residency)9t AU ] (research fellowship) Z=+=
ARSI S v Zolth. MD 34 olF HFo et 31 A7 e "SR S
AAE JARSA7E & = Utk oAt StAte] AEAREE o= AL Faste] ¢
vete] Aol gA] et A Ystedop itk JEHOE by v JHAE s ok g

o 74 7IZHE F, 1-2€, 187], 1'd, I o)) &t A+

B
i
i
@

AAAQ JALHS A EH A o] Z Qs

(th I3s AFstuet=s dFo(residency) @ 74 A7 FAHES HY == HEO
717HS Fo] ATE AST = Yoo s

() ¥ FA olo] AFAA(research fellow) #AH S o]ojzich.
oldgt 2= FElvete] E3te) Ao S Aol HESF FAI volrtok g

(2) MD-PhD ##

A ANBYE WTF SY, 5F, Y4B 5 MD-PID HPo EHES Avnd
MD-PhD #19je] =7} thebstar, PhD w39 A&t 717ke] olztrhstubet zpol 7t glo]
#A4L BTk AAo] PhD 43 MD Aol HHHE A% Qo] FEF v,
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Wae F2 PhD 49 Zo4dcourse work)d Zlo|A gk AFAA A= AS F
At & Y] A= e AFEA E5F & e MD AAHE Qo olw PhD #H
S 8BS 5 Ut gEo] d¥ZQ MD-PhD 49 85 =0]7] 93 late-bloomer2}
alternative MD-PhD A= Y= 31 JTh<2d 4-43>

Traditional M.D.-Ph.D. program
Cviviz_ | Ph.D. [ viama | Res | Feliowship_]

"Late-bloomer" Ph.D. program

| M1-M4 1 Res [__Feliowship and Ph.D__]

Alternative M.D.-Ph.D. program

L_M1-M3 I Res [ Fellowshipand PhD_]__ Faculty
0 2 4 6 8 10 12
Years
<O 4-42> ©1F Akt opd o) BEE w9l Y
3

Z=*]: Brown NIJ. Developing Physician-Scientists. Circ Res. 2018 Aug 31;123(6):645-647

(3) MD-PhD #A o] &4

s)=o] AElE BAH, MD-PID 73S 2930 Qo] o
=3, MD #4ol 8| 717ko] 39 A= 7] fE] oy " Aol

2

(b PID 39 Aztste A7le Stast 4o o vdAd Bast Ak 29 9

agHgol Id B2 TAHAEA, 1307 B9l2E 290] ssaA, AFolt F7e)

ARe ofgA A sEA 5 wEsor Btk wRTY ePol T AL FA Y=
o

oe shaloll fel@ Aol PhD #40) So1Z & =S 24 sfsdlol B
() PhD 717b& ®E 3do] A5 A7FAof w}a} 0 89 £E 93 270 A47E o
_/_'r\.
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= 7bsst=E dof T

(&) 2E g o]zjg MD-PhD #AH & +9S o+ gt F8T o

S & £ Jde gyt Y3 Ao =} s}

g MD-PhD st Eeo] ZAHr&EA PhD #AH & &S gAss Jdd + I=F
]_

A= pEsoF @t S0 AFetax
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o

Stoll A= & 7] wWEelth =)o = Y 5 vy FAY

P 1 oelx oaTstEAe] Aol el FEE & 4 A= wFselol s o

¢ A JEE AYdte A= Fasirh
(oh) S SolA Aota, Baoh 22 AdAA A= Fasir
=

(D) T CGE 44> ALD WFol A o ATE A G4 Fgel A B AT A%
g% Ay Bolol gt} (Williams CS 5, 2018)

(F A4-4 YAastar A T A4 I3 At

Areas of interest Summary of Recommendations
Research opportunities during combined residency and fellowship

Curriculum and training
Training in specific areas, including biostatistics, grant writing, and

infrastr r i
astructure regulatory requirements, among others

Formal alliance and meetings of research track program directors
Significant research experience and a balanced commitment to

science and medicine is necessary
Enhancement of diversity as a stated goal
Recruitment of qualified international medical graduates, with

Recruitment and
selection

additional sources of funding
Use of mentoring teams with carefully crafted plans
Mentorship practices | Formal training of mentors, who should be recognized for their

contributions
Funding of programs | Need for strong institutional support
Need for adequate levels of external funding, including career

and
development awards

trainees Funding to support research-track program directors

Requirement for success factors to be tracked purposefully

Need for coordination with other programs and sharing in a national
programs and trainees | atabase

Tracking success of

Dependent on institutional priorities and an adequate census
Impacted by the numbers of trainees who complete training

=x]: Williams CS, Iness AN, Baron RM, Ajijola OA, Hu PJ, Vyas JM, Baiocchi R, Adami AJ, Lever JM,
Klein PS, Demer L, Madaio M, Geraci M, Brass LF, Blanchard M, Salata R, Zaidi M. Training the
physician-scientist: views from program directors and aspiring young investigators. JCI Insight.
2018;3(23):125651.

Sustaining programs
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1 Bolrke @

oFhst A = AHde s Addste AvFolyd Fad guE Ze
Rezeler £1(1985)+= olgtieAo]l I2E AA3= FAAA o8 71A] 22l S
=g o, 3 QeowE= ‘si¢lA @ l(personal factor)’ RATFFA 2

(demographic factor)’ , ‘3732 Q<l(environmental factor)’ ©.& ‘?.ﬂjz—‘ stk T3
Erdman(1960)2 £942 A7E T3 JAdYY A3 Has 45T &+ e A2
2o} AHE ALY JNIA &, JEA], SH|o g Ar|B It ST o)
Ot e My Eoko] AEE Ads Extstal o8 7HA aclso] 4 ddd
S AXHA AA=HE AoZ YeEbgtH(Crites, 1963; Bruhn &), 1965).¢-2 il o] o &4y
=9 ?‘JEOH 03 A5 AVEY, £ F A9 A4S HET o5 MNdYE §HA
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dTa

7k Shde] mE AT h@ A4, JAHAR T A, HF BA 2
2 o]

(D) Gl iz A4

ojshriet state] shu(el el /o) skat] 28 av e St w3 ashdne] weh Ael wE 24
of el AE 2 Aolsh YA dopmgith AT Tz, ATl W@ Ad, Aol
@ HE, A7 A4 o Puel oE shdel e o B A4E nyh B,
Aol U@ GEet A7 S YA P 7 Folsk folshA 2k

< 5-2> Shdo] whE ATl i 4 Hol

e s N MLLSD F post-hoc
(scheffe) T
o] of 2} 838 3.30+.53
AT BT ol gt¥} 1,28hd 644 3.21+.60 4.973** 12
oJ5t3t 3,45hd 457 3.23+.64
o] of 2 838 3.71+.38
Aol HRk Ad o)kt 1,28hd 644 3.56+.44 62.539%** 1>2>3
oJgt¥} 3,438Hd 457 3.44+ .45
o] of 7 838 3.28+.54
A7l et = o)gtx} 1,25hd 644 3.03+.65 42.279%** 12,3
oJgta} 3,438Hd 457 3.00+.68
] o 838 3.66+.47
A Aol t3 B= o)gtx} 1,25hd 644 3.64+.51 .264 ns
oJ5t3t 3,45hd 457 3.64+.51
o] of 2} 838 3.67+.71
a7 HIA otz 1,23hd 644 3.38+.83 64.250%** 1>2>3
oJstat 3,45hd 457 3.14+.96
o] of 7 71 3.60+.80
AT 3 A3 o) gta} 1,28hd 172 3.46+.74 1.653 ns
oJgta} 3,438Hd 180 3.60+.79

T olelst, 2 oot L2erd, 3 o|era 3454
*4p¢ 01, ***p<.001

3) ¥ A7 AvolA ostut 1.25hde ofstut 1230} R 1,232 oo,
4) ¥ A7 AvolA ostut 345hde ofstu 343HAt o R 3432 o],
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@ TR Az tfE A4

ogprat shAyo] shd(e] o] /ol st 28k d o) st w3 4shd)ol| whal o Almpalal M Zol T
& Aol s }G 2+ Aozt AeA dotmgith oAAStAel] W@ AR Fw], oA}
Belzpe] et Az Ax 7us ooy Aol T2 o] HE O =S HEE 1Y
o @, ojabssiAbel i@ 84 A offat 348hdo] the shdel wia) Y =&

ArE RPN, o7 Fyoro] thE dhdol Hls) o B HAFE BAth
< 5-3> shdo] W oAt Qo] vF 14
W shd N M+SD F post-foc
(scheffe) T
o] o 7} 838 3.32£.86
o A8kl o _
Az Zo olsty 1,28hd 644 2.94+.99 39.321%** 1>2,3
ograt 3,48hd 457 2.93+1.00
of o 7 838 3.31+.64
o] Afzkababol o
513 5 *kk
Az Az 7)) 938ty 1,284 644 2.98+.70 67.159 12,3
o8ty 3,48 457 2.91£.75
o] o 7} 838 2.94+.72
O A3t st atel o gk _ _
7 A o8ty 1,280 644 3.14+.71 32.181%** 321
o gt 3,48hd 457 3.25+.73

T 9oz, 2. o st 1,28d, 3: o st 348Hd
#+p<.001
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Q) M &4

o) sheiet SAel Shd(elel /o S 28hd ol St u3 43 el whet BEANE BAlol Th )
AW 7 Aolrk YA Fopugith oA EY F AY ALEA AT FAQ
®, dAUE 34) of tie BAe ety 345hdol ojgtw 128hdol] W) o we A
S8 RYT. olRust 29 F AY AN F1zelet Bep UG zostad xu
5 o @ AL ez Peol oE shde] M o we ¥4E B, ot
3430do] BhE el sl o we HEE Bt ddd EY F AY AERA
‘OJSAD e ASHAA, AR o BF B e leln Ak o3k 343d
o ofsts} 128 3| o e H54E BT

< 5-4> shdel W& AL Aol gt Aol

} ost-hoc
o o N MzsD F (spcheffe)Jr
AFe 44 o] of) 3} 838 4.48+ 67
(", AAHE  osty} 12809 644 4.41+.74 5.279%* 352
*4) o&ta} 343hd 457 4.54+.73
A 71591@ = oF o] o) 7} 838  2.97+1.02
- (7&;2)1@ st} 1,280 644 2394107 qg5oopeer 1593
Al 23 =) ostx} 3483 457 2.02+1.03
oA BEE 838  3.21+1.06
et e oety 128hd 644 2.91+1.14  13.248%** 1,3>2
(M AL, 9RAAE)  o)stw) 348hd 457 3.09+1.22

T1 9o, 20 ogta 1,2

*+pC.01, ***p<.001

[

1
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@ HF B A=

ojspriet stael shd(ele)h/eleta sk ol st 3Ashdel whet Hwsts HE BA
Az B AW 2 Aot dEA Tolngrh st EY F AP AF A=
A ARG ZE) o e BAL ol Poe] thE shde] M3 o e A
8 BAT, %3 3430do] e Sde] M o % W4 Btk R £
% st AF AEZEA CATHATAAW’ o hF B el Hvo] B
Qo) Wal o B HA4E nyd. @9, oRE 9 gt HE Az2A T

of 3 =
stms(edelsh’ . FTWY A, AU o @ BAUL FT 2 Ao} #

- Lok
yu ]

W sd N M=+SD F post-hoc
(scheffe) T
. o] of 7} 838 3.03+1.04
EH?‘S—!—E—'{F o 5’]—" 5’]—1/:] k%%
zelsh) 4_—"4 1,28hd 644 240+1.11 126.811 D2>3
o) &t3} 3,43Hd 457 2.09+1.15
i o] o] 7} 838 3.82+1.00
6_11-_,7__/,: (o) k<1 k1) [ |
@arele olgty} 1,28hd 644 3.74+1.00 1.213 ns
o) &t} 343hd 457 3.79+1.00
A% o) of| ¥ 838 2.98+1.01
1; 2T ) ?&jJr Eﬁ;ha 644 2 68+1.10 26.710%** 12,3
(713 ) o o ' '
A=z o)&3} 343hd 457 2.56+1.18
o] o ¥ 838 83+,
— _«IM_ 3.83+.88
5 7)0) ol&ty} 1,28hd 644 3.78+.88 1.094 ns
o 1
o) &t3} 3.43Hd 457 3.77+ .86
o] of 7} 838 3.40+1.10
7h 2] ogta} 1,28hd 644 3.42+1.11 .084 ns

o8t} 348hd 457 3.42+1.08
11 ooz, 2. 9t} 1,28Hd, 3 98ty 3,430
#0001
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B A=A g A

oo st sk o] shd(Y o /g 2shd/ el 8t 3,45 d) e whel XE A gk Al

of tal Hek 3 Aolrk YEA Lopmgith WA tiF FAe <3t 3431 0]

OE gdd Hls) o 2 HATsE Bt

<E 5-6> gdo w2 A=A ok Fale] tlgk =)ol
< post-hoc

Like shd N M=+SD F
B (scheffe)
o] o 3} 838 3.38+.66
A=A g Al o)sts} 1,284 644 3.28+.73 18.542%** 31,2

olsts} 3,43hd 457 3.54+.72

T1 olelat, 2 o8t 128, 3 o|&ra 3454
*+p¢ 01, ***p<.001

. AT Aol Be AT UE A4, JAFAA B A, HF B4
A Aol

D a7 &5 F4 33
Ch AT BF FAF AP 77

ot A Al AT FFol T Bl el LotRUT AT FEEol FAT
AR s’ 431%WQ22.2%), ‘{7 150878 (77.8%)°] ATh.

<E 5> s A3 A AT BFo) FelF A

:’7_

S

& 2l

oo

A

re
-
Y
s
o
oo

43178(22.2%) 1508+8(77.8%) 1939(100.0%)
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(b o] BE AT BF) FAR AY 47

it At A AT Bl Fold Aol U 4317l el web AT B B
A% Aol talA Lol A7 BEA Feid AW AL’ & oo 15hd
Al 5157 S 109M(1.9%), &3 2shd AA 32398 F 63%W(19.5%), st 18hd A
3447 = 847H(24.4%), &g} 28hd A 2667 F 84W(3L.7%), &g 3'hd HA 193
W % T5%(38.9%), o8k3 43hd WA 2267 F 96 (425%)0) AT,

G 5-8> o] wre AT ¥E B A
s e qe 37
oo 13d 1078(1.9%) 5057(98.1%) 5159 (100.0%)
oo} 28d 637(19.5%) 2607 (80.5%) 32374(100.0%)
oJsky 18d 86™ 23.8(%) 275(76.2%) 36174(100.0%)
oJsly 28d 90 (31.8%) 1924(67.8%) 283 (100.0%)
o8ty 33d 757 (36.6%) 13073(63.4%) 2057 (100.0%)
oJgt3 438d 1078 (42.5%) 14573 (57.5%) 2527 (100.0%)

(2 @7 4@l HE Aol

AT A wE zole AW A F AF AH 2] 2

de tidez a7 2d34E =&39T o5y 3, A e oz o st A8t A A
T 5o st Aol uisiA olr gt 5ol FAd AP

H(39.8%), ‘912’ 2757(60.2%)°] AT}

AT AW FRol meh A7l t@ ANe] ol gl %om%c}. A7 Aol 9
£ ol A7 Bz ATl E Ad, A7l dF dE, AT WA Folst
E9kch
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Ha ATEH N M=+SD t

. e 182 3.54+.64

AT ' 9.276%*+
e 275 3.02+.54
] e 182 3.50+.45

Aol digk A 2.144*
e 275 3.40+ .45
] e 182 3.24+ .66

ATl U@ B= 6.500%**
9 275 2.84+ .65
] e 182 3.63+.47

A2l gk B= -.426
e 275 3.65+.54
e 182 3.56+.95

AT A4 8.001%%*
9 275 2.87+.86

*p<.05, ***pd.001

P JAeR A2l g 14

AT AW FRol wek Azt Wzol B A9l o))

A=A

| gobmgith AT

<GE 5-100 9743 friol mE oAAsta 2= o tigh )14 fo]
S ATAH N M=£SD t
o) A}z st A}l T 3F A= 182 3.18+1.02
Ne =u . 4.519%%*
NE Fn NS 275 2.76+.95
o) A}z sk Aol T 3F A= 182 3.10+.72
e Az . 4.5547%%*
A= A3 71 NS 275 2.78+.74
EIPARRT SRS A= 182 3.19+.73
. -1.395
7 A ANe 275 3.29+.73
**%n<.001
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(th AgEMa a4

AT A FF wek AgE A digk zolrt J=A LotrRkt AT A
A= Aol 7x9g Hol FHAC|xEgnA Zu B5), JAIE Uigtd HstoA &
Al =3k
(E 5-1D ATAE f5ol B AL B4 @ 2ol
W AT N M=+SD t
Azl 29 9l e 182 4.58+.76 -
(", HANE F4) ST 275 4.52+ .72 '
49 } o]
7] %03 Fof £ AL 182 2.19+1.14
7]k i 2.887%%
g ClREEA 2w ) e 275 1.91+.93
o] 3} &9l w8t A 182 3.40+1.17
/] 73”% EH A 4.618%**
(A A}, wFALEA) ST 275 2.88+1.20
**n¢ 01, ***p<.001
@) HF #AY A=
AT A FFo wEt FF A4 ZZ0 tgk o)yt JuEA Lolrdtt. AT Aol
A= FAo] Ut u (7] 2% St (YAl sh), AFAHA T I A Fols A =
ok, AT A7ol gle Aol THHY T2 Y, MAYAA FosAl E=3kH
<E 5-12> Ad74F 75 mE HF 4 =2 gg
LS ATAE N M=+SD t
o &t a 5 AL 182 2.26+1.21 ) 55
(71x=938h Sy 275 1.98+1.05 '
g DS 182 3.99+.97 261344
4z (Y2+elsh N 275 3.65+.99 '
AT 1o
ax o] L2} 918 182 2.82+1.23 2 014%4
. (A7) RN 275 2.39+1.12
- zgy9 9le 182 3.65+.94 )13
B-2] o] N 275 3.84+ .80 ‘
DS 182 3.20+1.15
Mo -3.544%%%
e N 275 3.56+1.00

*p<.05, **p<.01, ***p<.001
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(mh =2 ZAH) g &

AT AW F7ol weh A2 Aol T Bl Aolrt YA Lolrgith AT
o] 9 ol A=A hF AoNA FelsA Bk,

ol
o

GE 5-13> ATAW F7o) whe AED Bael hF Aol

5= AT N M=+SD t
- 9l e 182 3.69+.71 N
e T g 275 344+ 71 '

w0 001

Q) I+ &5 AFE

Oh 47 BF AHE #%

oatrist Ast A AT BEA Feld Aol At 4319e] AT BF AnE haiA

GolR QT AT BF AFE YL’ 241W(G5.9%), ‘NS’ 190%44.1%)°] LT}

CGE 5-14> | HT St A} A AT BF AHE
e A&

AT 25 A= 241(55.9%) 190

2%
EI[o

gl
4.1%) 431%(100.0%)

9@

h a7+ 85 2942 13

olzptfst g A AF FF AFEC] e 2419 AF FF AFAE Fejol disi &

olESIT AT FF AdE FHe I 77 LEREW) 128%W6G3.1%)7F M Bk,
I gel2 A5 Z2EH dE@W) 108%W44.8%), A7 =i W) 507 (20.7%)2

ol Tk

CE 5-15> WU/FH/FS) ATAT BT FE(ES ST N-24D)

T STAR) = 9]
AT == =% 507(20.7%) 2678(10.8%) 3678(14.9%)
AT T e 128%8(53.1%) 13%(5.4%) 678(2.5%)
AT E2H EE 108%8(44.8%) 1773(7.1%) 678(2.5%)
S8(Ed = 77(2.9%)
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@) 27 AAE 75 W& =)

h @7l thE 94

AT AdE FFol wet HFT B4 A2 i o)t A dobRsin. AT A3

2 ono ua} HFgre xtols 8-ol5hx kgrt)
<E 5-16> A7 AdE FFol b Aol tigt 24 2o
2 ATFAINE N M+SD t
o 241 3.52+.66
=1 ) AN H=
a7 s e 190 3.46+.69 H0%8
e 241 357+.43
S %]
Aol gigk Ad S 190 3.54+.45 688
-: S 241 3.25+.70
Aol Ui H= S 190 3.23+.65 262
S 241 3.64+ .47
) _ = DA
Aol O B e 190 3.63.50 o
S 241 3.60+.91
q a 3 o] -
AT HIA g 190 3.62+.92 207

b JAeta A= didt 14

AT A= FFo et YAFER A2 ek /1A e] 2ot JAEA LotR . <
T 230l A= Aol oA stAtel tie 4 AHlA FoetAl =kt
(F 5-17> @72%= FFol WE Aasta M=o tigh 14 o]
W ATA A= N M=+SD t
AT Aol o3 R 241 318+ 1.04 Lou
8 B A 190 3.30+1.01 '
O A} 3=} ) & A= 241 3.06+.75 1895
=2 Az 714 N 190 3.19+.67 '
S AV Ao T3t A 241 3.20%.77 ) 388"
37 A e 190 3.03£.70 '

*p<.05
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(th AgEMa a4

AT A= 5ol wet AEd #Aldd ZFolrt A=A Lot R Ut Aol =
stgo]l AFe FARIE, dAFHE A that &7 oA FofstA =A%
G 5-18> A2 HE fol mE AT Bl tek Aol
iR ATAHE N M=£SD t
Ao d A 241 4.56+.72 2 246"
am 9, HAYE #A) = 190 4.39+.82 '
o — - PN
- 7)1 %93 Hof ¢ A 241 2.34+1.12 1939
g 1z swd 2w ) Sl 190 2.55+1.14
SR oEAE distd 2% A= 241 3.37+1.12 1563
(A A}, BFA}1A) e 190 3.19+1.26 '
*p<.05
) FF 34 12
AT AAE FFol wgt HF B4 JAEC Zol7l AeA LotRstth. A+ AFH=E0|
A= o] tistu (A shel A FostA =tk 7, A A = sHAg o]

G 5-19> ATATE 3ol whE AF B A2 0P ol
W ATAIE N M=SD t
)8k 4= A 241 2.45+1.22
T o -1.995*
(71%<]38h RS 190 2.69+1.23
st 9l e 241 4.01+.94
] 2.735%**
; CIPARSEY) e 190 3.74+1.11
A%
@ A7) 91 241 2.81+1.17 450
- (AF71H) RS 190 2.87+1.20
=39 AL 241 3.71%.89 1939
2.7 o] e 190 3.59+1.03 ‘
e 241 3.22+1.15
TNl e A .027
el 9o 190 3.2241.17

*p<.05, ***p<.001
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(mh =2 ZAH) g &

AT AAE fo] g A= AR tF Aol Aol YA dojugith A7 A
SE f7ol uheh Bagkel Aol folshA ek,

<E5-20> A7Ad= Aol mE BHEMNT FAel et Aol
il

=S AT AINE N M=+SD t
9e 241 357+ 71

A2AA g > 1.768
gl gl 190 3.45+.76

o tg Zlzugd 2 AFAEAY HF JE #HE 9FS F+= ¥
A

FAEAS) AF AR VAR FFL FE W] ToIelA Lo}
=of o)A z

=1 =
B2k e rzus, ATARA] HE A2 B4
=) A}
b | o

o GgHol g EUL, oloiA oAl e WA An Ao FFHo &7
Uehgth olge] EPuss AF AR Mxas, AT BAE F 443%F A
3kt

<E 521> W3 Jzus P ATARA HF W2 DR IFE FE W
v 3 Al x3 A
S t TOL VIF
BT B SE y; (p)
(%) 357 .074 4.814
J A3} 8} R} .602 .024 .584 24.753%** .516 1.937
3k A2 &
S AL} 8} R} .024 .005 11 4.687*** .516 1.937
EE RV R
71
Fp) 770.762%**
adj. R? 443
Durbin-Watson 1.929

***p<.001
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4. Q°F B AAA

Ao Aol thF 22, AT E Aol HFE T 2

— - o =
FEA dokm oz oA S AT sy AA F 9

Sas BEE 3400 A AN N2 ARE FEHTA HRG, oldE 97

252 FAAs) sl TAHY ATEAL et 2ok

AR, SIS el shdol whet AT thd 914, JATSA tfE A4, HF
4 AZA Aol7k YErp

S, e syl AT AP me ATl th@ A4, ATl hE A4, F
F B4 QA= Hol7t AP

AR, Slhs e AF Y AEEA BFRLECIR), ATHATABA TS

o F AT BAE sAsky] Sdskal W 40/ TS S RHTOR do] HAE
28 ANSYI, A7 397 oshoiet staye] 19399 ARsF HE o) =AU
AT ZAETE AT BY 2UAT OF Tz, ATl UF Ad, ATl B o
S, AN gF A=, AT H2H, AT £ YA AR BA 8 AsHA
of oF A Ful, AT @ A= Ak Ao, odAsetael tE B ),
AT 2AAHANE B4, AT A2 By, A2 Age) tF ek o Hrhst oA
o Aol ThF A2, ATl THE A, HE WA Aol Y AFATE ohe

AR, S sye] o] }E Aol & AvnW, AT A 4A

of BE A, Aol tE BE AT AT, AT 22 B 20 ATE Aol

g@ 2= Fo), e Amstael e 22 A% Athe o7 125 8

sael sl 34 $Hel we Zoz ushith B, w}ﬂax}oﬂ et 87 ol
]

>
o
g
I
_?L‘
T

o] ThE B Aol Hls) ¥ ZloE v, AEAY te e o5y 343
d shio] T2 shd shalel Hlsl B B Ro® et
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A6 AT stAL FAH R =29 i

1. Eo7l= &

Seluehs 19459 AL H3e A Avt ok Hof 19509 FFAPOE A S]uko]
AHYh olF F7h /e T FAH FAL BEAA NH ge Ao A%
199613 9]l o] =2 OECDel| 7} L
B0 St o5 BokE HaHel 4L AFHA A4 weo AA AL
2ol S BANAE AFHA HEA AADY FE wa k.

AR AAH o2 ol oatgle] 43} 4bgiEY A
= o]% MY ABEYOR F437] 99 = ele] 7
GO rd AT Yol YHOE PEF AFolth Ty odrjste A4
AA S YstEA Y, 050l Y F URE YaoAE 2 :

71 8l= vieE 23] vu)3k Aslolti (AW S ), 2018).

y

=38 20009 tel HolSWA Tl HAW StAlo] oFristel U AFH O

o|Eo] FRolA FAY JRAMAE AFFE BRolx, F7e AU UANE 3F

A 2 AL AU AUtk A2 old @ F/LAE A Bl wel oA Ae] 4T

of Az AAHAL FRANE |52 FAFY] A% AR AT F4

$A & AdSL AT oldF B4L FE AR KA AL S-S

o-dgel-Adns 2 ololx it AFIH Aol FhHolof FTIL ALHYL(FY
% 9], 2020, A2 AR oleld RuAS AHo| WY A=rshgCh

oAt A A4S A E =7k AA AR ofde}, AT A4t wHAAAFE F
3 sty Eel A7 FeAS AFDEPA /M2 oIt WFoE NES HAAT + 3
=2 3= Aol FTosith weld AFFAY o stu I (research-oriented medical
curriculum) A2 A1 ¢} w339 ZZ 78 (extra-curriculum program) =g o] 83},
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AT
2 ATolA A7 W FYe <Y 6-1>F 2o,

3% Hag
23|L}2} o| AtabEkAt Q| =19 o|Atutstx}
oM 2ol kM TEJM oy}
A ate} x| £3

[=

H2% T A5
H gl sl AALHO % o SFX} kAL
tol2 3 @A tteiol B it o) ol AtaretAt 2k
g gy = - ZEIW AN =4

AT, F27|2(NH 35) €H0|X| 24

/7
Ho

L olAtTEtRI A B B QIpYe| Hal, MA N 3 ‘

O|ALntEtA Yd 2@ut =23
uSibg 7ot 2y, g d 1Sy A
O|AtTtEt At Fg 2 2T 9

<2d 6-1> d7 B 34
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3. d7423%

A A SeA d4 Z2ad ATe 98 1% WA

D 2534 717 4 32 A

TE T EE 99 SA

A=A Al B ONA EFeor & JFe vAEolA Folsta o weEt wSEE,
Wg, W 8 B@rkE Alfste aSdARIolt. us A7IE 347](premedical,
pre-clerkship, clerkship)2 238ty E497F3 A A7 2 sk aE Hdsta
ol gtFo] A T HEF wFIHAHe NI Frank JR 92010 o Fupetu
SHEE 6SGAE ALst dot. 1GANA = SEAse] 9 A 27He 8 A
Aota 29A A E IS EUE Bagh dF AR a4ES FAHSE FYsiH,
& st Al7lnte @A) oF st= ShEAte

AR, A9AE AEE ofF sjEe s wio] B

dFES =

Fote JFe 24T F e w58, FE # e Adgsid, SEAA = &
5 A7l wEtkA stEAES SEAdE HME  Ae SN AAsa, 69A
M AR stu g AAl w3k BFriek S AT Z=2ad JUHAEE FHE A
= AT wsAHLe A 23S Fi F2Y vHe 2457 AR dEAde
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O i E % A+ 9 =H(research competency)

o
[
Lo
in)
oé
tlo

=& 9akol(good clinician)® wHE7] & #e-S 712X

. o37)ole A xolsHd): d)Re), H3tA dele Alx, 2A ¥k A Ao] L3t o
2E oA olAl #HH WS JFEAF ke olfE o] g9 & 2
A7l WEolth BE o] AT FFol FASHA = FAAT v oJAiHstAE
Zh3ojol & o A Zwulstefor FThRiitta Moller 9], 2017; Friedo W. Dekker,
2011).

o ;1 k)
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18
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8
S
D
D
=
aQ
&
iy,
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il
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o
rlr
off
8

7luth CanMEDS Roles2015)9 4= ojAate 989 A 43 Brog Anj2 wdro
23l st& FH(scholarly ability)S ztFojof st 2 ‘stz (Scholar)’ & 2oJALe] 770
8 9 999 stz AAsa du. A= StAREA AEHHR] st Adstal tE
ArRE 7FEA D SAE HUMEY e 5 VAP EZN o5 EFoA HEHE B
ofof stryar WSth(As Scholars, physicians demonstrate a lifelong commitment to
excellence in practice through continuous learning and by teaching others, evaluating
evidence, and contributing to scholarship). ©]& 93l FAH o= 4719 AN HFES 25

ofof Jthar 7]&stal Ut

N W N
A
N
o}
~
i)
o
o|\
v
o Mu
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Aol FH3hH A sk B FTY olshsh BAABAY AT FAY TS HY
g+ ok

A7 £97 AE BYA A 1 o2 A FAR GE A AT
S 9tk ol g SIS, Wel, HAFASE Jelstelof Ak

SE GTel YT TS AV 0B AANY] AT ARG PHS HAY 5
sleh

B, B2 7hE, AR D AW HFAA BA AT SHE ST ARNE Qo
AgE 5 Yot

H= AAMC-HHMI 91 €3](AAMC, 2009+ ‘"Wz SJAHE g #8F 7]WK(Scientific

foundations for future physicians)’'oll A Ao Al Q5= 3384 &(science competency)

WES Fxstal dok AL HHg o AatolA GEFF ol AF T4 ZEFA

= A, o159 9m 97 AET #5H 7Nk fo] FEHHE A, MR A5 A

T Ad syl e A4, €7], BE=r YA A AE drkel] 2A zkFolA

Al sk A, ol#gt AAS SAe; BAoE HETke}
2k

3L
()
"ol Q. Aol ZtFolo} st HIge thet Lk

st B3tz w9 wgo] UF oldE AL, H3tH Aol oA WAH T
AZHEA 49 5 glolop @tk FAHoR dg A E: W4 AW Fe
At

&z 9 S|4 7]<(observational and interpretive skills)& 7|&stedoF sh, & F
Aol =wollA AAE AFAE el BAE F Jdojof dtH, Aol 7|27 JHES T
et 283 VM S HAASkE APS AT F SdojoF

o) o sho) st B st @ 3 (KAMC)7F 2017\ d &g ‘7|Bostug A3 9
712 use A= EdAol AH Mok st 1971 E9AH T A7 ¥4 9
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KGO 15. A iAtsle] ARRAE A
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(Wb 38 A4 A(educational continuity)S &1 3}

2
rlr
El
4
r2
P o
__&‘
g
@
=3
Q
=2
2
=
Q
]
<}
=)
(@]
Q
=)
=4
o]
=
o=
S
£
=
=
Q
@]
=)
=
=)
E.
=:
<
It
X
;Q
SR

& oduS(premedical  education), JAEEA
wS(clerkship)e] &4l Fasith o5 93 A=
o

(continuity of care), wS3}A A<LA(continuity of curriculum), A =752
(continuity of supervision) &l Al AA| gt}.(David A Hirsh <], 2007)

(preclerkship), 942342

2
B R

o

O n&34 A<LA(continuity of curriculum) #HolA 5
=]

2 olojAt BHASS B3 Aol F 2L Ug
<

Epli

SAIZE B WIS AAST Hetat Yoot Adg
Hel A%Ae ATdS A Zeade] A4S 98 TR

008 A B Ao FABG. BeA 05 D AnATA HEE fl(learning
community) 4 B4 A @ o] B3} FPF 25 T TS £FL AAT

o dAFFsA(research community)= wl 29 Az AFEEA, S0 AT HE
A% A AZAGF} ALT 7IE 5 Mdd FR3ITh olHg AHF
of practice) & A3 &34 7Hx e} Ad, AE7F AL, A A AFAE P 7)o

gt

@ s AEA (continuity of care) #FANA dFAFLFES HE £FHdFoE JPH+=
B2 wSoA "Holy £A53Y 44 G(ongitudinal integrated clerkship, LIC), & 2]
= = o

2t nS(nter-professional education) 52 Z=Ysle] YJAFNA At AAE
o we /18E #YPstn B2, wA, B8 W oY BE aYse] BANL
33kt

o

o
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(th SPICES =8-S &3toZ 3.
53}

Aol zkFojof & AN QA= A F4] dh5(student-centered learning), A Hf
St&(problem-based learning), S @uFFH HAEFAFI  wS(ntegrated or

ot K

interprofessional  learning), A S A}3] 54 St (community-based learning), AA®HnlS

(electives with a core), #A3FE F Z(systematic approach)e]th.(Dent JA ¢, 2017)

ok

N
Doy oz

J

@ 8h5A 4 Shes(student-centered learning)& M8 77110l <8 o] x| &=
oW =9 ¥ BATGEFeS Hd FasH. A wsAF A AVIF
(self-directed learning, self-regulated learning)e 93+ StHAITHS & HEIojof
(curricular mapping). St A28 &5S APt Zo] Y& FHo] o]Fojd
£ Z#3tkindependent, active learning). 44 7R7iQQe] Q7o w3o] st g
AS A=xsE JNEsts(adaptive/personalized learning)olth. & @ FA-S 913 7]
(skills for inquiry & improvement) 7Nl F a3ttt A" uSAdAAA= vt

(milestone)-& &35t 3 =29 9A A ddS 222 FHsty Frigith

1

Ty
of

1

off

¥

oy

[>

2 ©

F ¢ S(integrated learning)> SPICES =& o] ;4 g iolty FHFuFS H5EH &
< 3 Eo] d#AAol =2 8-S FolA AFstn A EAE HAEH BHNA
Fo X stgo F715 Eolal AHY x2S SXIH. olE Hs FF
A Z(multi-disciplinary)® 2w 3} # Z(inter-disciplinary)S ZA|gF A o]
3 5 (horizontal integration)®} 42F % (vertical integration)& &34
I | &3ttt ZF ShdoA ol SdelA uFAE FAE BAl oFH, o
ol ] B3kl SgetA FoEN Aol F xASHI B FAHAHEE

& =3 wS8-3A(spiral integrated curriculum)& FF3 <1 6-2, 6-3>

o
ol
ol

A
%o

A

4
.m
f.iﬂ‘"

o
fit
ol
_>|:4 _& rlo
L

Hir
) )
lmf

=

flo
4

2
l

ol
o
rr

U
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<18 6-2> $3F(horizontal integration)(E)# 42 FF(vertical integration;
Z-shaped curriculum modeD(-$-)

(Dent JA & Harden RM, 2013; Brauer DG & Ferguson KJ, 2015)

5 N Cognition >
re-reg (Attitudes Gam }
year Skills leaming Revisit
s = —
y::r:s: 2 5 practice Revisit
__________________________________ . o— T
Phase 2 structure e
function and Revisit
Yemmead X _behaviour
e AL Norrat
Phase 1
Year1 lu?lt{[:ttilgf'!u;%d 1+ study
A DOREVIOUE oo j
Clinical
Methods Health

Ethics Promotion
<19 6-3> UAd TFusAA; 43 AP (Spiral
curriculum; 4 spirals)
(Harden RM et al., 1997; Harden RM & Stamper N.,
1999; Brauer DG & Ferguson KJ, 2015)

@ E#| ulgr sk5(problem-based learning, PBL)S A F st oz 23sts= G339l
St FAY wgsts dEgoEA TFE, EAMZAY, ?EF, AFESE 2 B84
g M FXeke iz gsHelt 78 SEgddes A4 3 A4S 58S
UAE Y, YEFERE 9%, JALETF V&, Y Solth PBL u§2 A7|-AF 5%
WA YEIUE oFdel E3E A& A222 FAS FRIE 58I EANE B
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go Jt) FEol ERetA Fahi AL RET 5 Ak BRUY NHS AT > 9
Fsde gARuA IoE A

55 FgAS FHIAZI AAZHA ARRF
o)Ak 3 (clinical presentation, CP)S 410

(authenticity) & Z=x3F 44 439 A4, & ®

2 84S dAs|oF IHKAMC, 2011; olFE] <, 2020). U4Ed w83 (clinical

presentation curriculum)-& 19943 Utk AAT ool A A FEFTMandin H 2

1995). A& FduwSHAA oY PBL W& Hlwste] 7| 23483 oo T3S oS

Zdxsta, 71z3sta AE st Jide ARG FEt A EAE AE

A M-S Az, AGAE aFEE Hsit Y4EdE 25342 959
> A

= =4
BEE 99E 2T & JEF 12000251570 ddxde R S Jddxd

@ YFEAL B, BA QG AGAE, AT AelA AHA B F
4ol E@se FEHL FLF WHolth YHED LA RS wHE
2 Zaa Fasty 4

(competency-based, clinical presentation curriculum)2S %3] 49

Mts Zesta ofstugo| A ol 7]ofstith

—_

@ A71F2 =3 dAA<g(ongitudinally integrated clerkships, LIC)S ¥ E 4 Azt
=2 A YEAFY dH, 5 S48 g5 ASAHH T d5
AL B FHoloiel g ], 2018; &J4+3] 2018, &-dH] <}, 2018). A
LICE &3t A&7Ixt IPH= &2 A 53Add st g @24 ogxle
P Aol AEHAHQ] WKE Hom, o]lHI FPES Tk oAy FHo] A A4
A 4 IFE A F53H "ok LICe 7€ dAGl vls gAENA o F

h b
3 dAde ATstal, dAE] AN U AUFH F2 T4 HES VHA

1

b

=

® HEZ I L S(nterprofessional education, IPE)(Interprofessional Education
Collaborative Expert Panel, 20112 ®u}& Sx#2]|7t 58314 ol wet F 7l o749
AERok 2delo] s/ wj$-a(earn with), i 2 2E wj-$-i(learn from), A 29
th3te] wj-&(learn about each othen . EX4 F&HE& ZHalstn g AL =t} AAY
Fo HAEZA 3 JABE Y3 719 &2 (values/ethics for interprofessional practice), &

=]
g3t A <Ql(roles/responsibilities), A&21 1+ o] AFAF(interprofessional communication), ¥
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4 B9 F(teams and teamwork)e|H, o] FyA o7 GAE Y] Y3 SHALE ETHA
o2 A

® A3 F4 <5 (community-based learning)S 32} E&o] (fhHEA F49 w
N AHFAS] FA dBr|BOR AV A wet AR Ju A A F

9] 8} S-(community-based medical education, CBME)-2 &{Ao] Z+ X HGALS] o] &+
(e}

g0 A GALE A o8 PHE F T F IEF uSsteE AL FHOE I AY
AE] 27] =23 AdE T8 et YT AGAS|dA e AEHAQ =F
(longitudinal exposure)-2 4, -z} 2 o] g X ¥o] w53}

L
o
u
0
£
o
+
30
T
f
oX
of
ol
e
i)
r
)
rlr o rlr

o] FojzjoF stti(symbiotic approach). Ao} |Gtz A NA A GoAH QT <
T, A9y AF AL T3 e As AdFE PH BF

sttt o]k ZHolA CBMEE &8l & A9AE] F49 dT7HAE F3st] A
AR S8 E oldlE & loH, AYAE FoE T Stgol s HE

oZi

Lo
:

@ Aml2 g(service learning)S oJtjAo] =] H Q3 A FAS oA & F =
= Fvsle Ae oA Auls s O FAAY SEERY AGARS] AR~

z _I

(community service with specific learning objectives) @ <=H|(preparation) @& A2
(reflection)o] AgH Fz3t9 s APozZ HYATHAAMC, 2016; Seifer SD, 1998;
Stewart T 9], 2014; Stewart T £], 2015). X HGAL3] 7} etk #A EA} @& 7|HES
2 3 Aol FEste] st T A2 g5 AA| o] FoA = g
I MUl 2o #¥S Uy, S wHo wA vre] AA A3Hreal-world situation) o
2 27 g5 ok dFo o] wS8Hpedagogy of engagement)e] stUZAl 74 &)
<% (experiential learning)e]th. Al Shko] A FAH QA= HIA Fof, AlY ZA %
2lE A, AGAE] a9 u/AGALS o] 2o 23S gET W4 FAH8 A o
SAAH T, A4S A AASE AR, Ve JAe J8 73], gRE sE 713,
QS wigstes Ao Jid Solth A oujolA URtHo g o]RojR = B A
BARRE A HAES] AH| 2= FE e oA AW Q@40 BIFoHH AH|X StgomA A

ZEFA] Fskal Atk Al g2 oge] A Al ok

i
o

- 206 -



- A7138] /) Q) B A &(intra-/interpersonal  skills): ®H= W  FH(teamwork and
collaboration), ]t 4 (leadership), ¢]A}24~%(communication) &

- k& 9@ HE7]&(academic and professional skil): U&~7] 2 A 2)(clinical skills and
subject-specific knowledge), A 41 % #H|#A Alal(problem analysis and critical

thinking) 5

- AMA 2 ANE A A RA(civic engagement and social responsibility)

A AZnFE n4-3h59] & & (scholarship of teaching and learning)oll &
Aoz Fojsteiol =t FdT Aulx oA BrH o) AY EHF A &
5

B, w3k A H(teaching and learning practice)e] A3 5& 8t&3], =

Fin

Ael w53 (electives with a core)/ghsA  Agle] A=A (student-selected
component, SSO= g&AF 719l 875 FFA717] 98 HAAE nSAF FP=2A

MEEE A-gwSA(adaptive curriculum)olth. 2 S5 A(EEE )= QAILE V)

S02E B, JRFS ABARAY 71&2 ANLS o F BE] AW), A7} B
GAT ZRAE FA), B ALARE BASL NS BE AE 5, 4%z
EZe)e #44), A Bel(zeAE B Bel §) Solu.
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() "HAY YA A 739 F(science competency)/d TS Z(research competency) &
< Z3lgith

3] sk 2o g5, o3 W g oE3ith A, oA, A
A 9etx F22 A 9w A< A|(medical education continuum)oll A &AF o
ook it} AU 9 o Eopo A AHE FIAsL LT 4 = FEHE I8

ATz wsHH A= ‘dAF(research)’ 7} T&ETF ©W HAEI} él'd(professional
practice)®] F83F FiEolgh= U4 o d&&-s(scholarship)®] Boyer =3(1990)= 1L
gt &gFo 47 W< wA(discovery), 3 (integration), -3--8(application) ¥ !
T-St&(teaching and learning)< #ste] AAgth(Jennifer A Cleland, 2021; Shapiro
Eugene D, 2000; Bernd Rohrig <], 2009).

@O ®A(scholarship of discovery): @Al A48 FAsAY M2 A4S FEdtes 53

el AT, d, A¥# AF(empirical research), 7]Z A TH(basic research)

@ 3 (scholarship of integration): o2 &EoK3HAIZE, g3ibhol] AA A& 3§)|4dsta

% %(cross-disciplinary research). <, g3t 2S(PE), AlE#HolA 7|6 25(&F 4+

o s A ¥ dFH o5 Fokol "z tigk x4 T3 T Y

@ -&-8(scholarship of application): Fi& A2 Fofet AAH Aul2= EFo g FA=Z

Uolrte steds. A e EAE fidste AYs AL o, o Ei
o

=
= R
2 a7 w: w4sd 479 AN A8 YINPAT, BIA

, FONYe mAY A
TE % BAUET AFREEDT), A AWAA] B AoAT 5

@ m4-3F<5(scholarship of teaching and learning): #A4& Ag, W3 2 43 H 3 9
} =

Sae 245 98w RS AdS AT o, wSol tiek BrHAEH
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FAEo] e FEo AFol FAT £ JEEF FEstojof dKaE 6-4XBernd
Rohrig €], 2009).
A7 Fej(type of medical research)
- 12 AT 712YEA T, AT 2 AT
- 22 AT WA 5
- A et BAo g Au 2~ A F(health services research), Az AF(quality
assurance), AR AT, FFTERANRITFED A, Jstu g, s
&2 5

A+ " (research methodology)
2

2 A (qualitative research)

:Il
A 29 F(quantitative research)
:rL

&9

ro

(mixed method)

—
|
|

=i -

Clinical research

|
|

Basic research*' Epidemiological research

]

Method develop- ini Therapy study Intervention
ment (physics, [without intervention) study
hemistry, biology, Phase —_— - :
bioinformatics, Fieldstudy  Prospective
biometrics, Phase . a— e — -
psychoiogy) ——— | Historical
syl Biochemistry Observational Case control
i gl PhaseVstudy |
This scheme is intended to
classify the study types as

. : Material
Imaging development
procedure clearly as possible. In the
Biometric. Genetic studies L UL nterests of clarity, we have

m excluded clinical epidemiology

] Monitoring, —a subject which borders on
R i both clinical and epidemiological
mm Surveillance research (3). The study types

y . in this area can be found
m. . L RN nder clinical research and
procedure SR EIEI epidemiology.

Classification of different study types
1 sometimes known as experimental research; *2, analogous term: interventional; *3, analogous term: noninterventional or nonexperimental

<9 6-4> o3t A2 FHi(type of medical research)

i

Single

:
i

- 209 -



Q) AF9F 3= 3 wSHA QL F8 4
ATdF AsE s S el o = ofgle AFAFE Farste] nkgst
A t}.(David G Brauer £, 2015; Peter Mcleod €], 2015; Aaron Lawson McLean ], 2013;

Melvyn Jones <], 2013; Nigel Tapiwa Mabvuure, 2012; Anita Laidlaw <], 2012; Alam
Sher Malik <], 2011

Oh dFde st Fa SYGF shtolth B AT AL AT W
F3A S MEste] Stae] AT FAY 5 Y= J18E AFSL, G4 AT BF
AZre M3 Fustolof Atk ko] FEFW FHYL v Yt AFYIE WS

Y ZEahe HFE HFY F ok

(th 28 AT GoT BEdte] Y7E THITh FY& ERHOE Y BFL
&g &0k Bt

(2h AES JFATE EFHQ AT FHS BFojof HAE THT 5 A

(mh A o] "FAA AXZI|AE oAtEA Bl A Al 2 EA4 A
% <(domain of conceptual thinking and problem-solving)’ <
ug, A B8 AH A E7AS ZHA st wsol 1

() QFelbe o5t e WA wed F glofof FuE, BAS I wwHo

2 ¥ 7Hcritical appraisaD¥ <= doof st}

B SR AT o7 2
9] sH(evidence based medicine,

(D oA FetAel 2AG suet AEsbE A
A% A ABAL

fllo
of
20
oh
rlr
B
o
o
-
)
rlo
ry -
Y
o
>
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™
us}
=
filo
Ho
QL
rlr
2
o
fal
fru
_[01

St EBMel 7123 7&& 93ioF ot

(oh) AT 713 AFS st EA A s(academic talent)d FA|HS WA= o 2
FAolth, ¢ T AF 537 WHI BAVF Yo, AFHIAE AYLS A v
Ado] ¥ EHtHCathelijn JF Waaijer €], 2019).

() Aol g3 AN o2 FFIE PR AT & YA Bk F JxAs
Qi A AgHEE (RE Moo AT WHol miHolol dth ATE AW
% 3 GoEA ATl WP o=} de AA FYANZY F AUk

G Aol g 27] =E0] Fa35t A H8 e o uSg T
ARl Aghdd Mst= Aol udhd E= HAFe A7l /MEst= AR € &3
o]tk(Deborah Murdoch-Eaton ], 2010).

(7b st A7 JFe @Ity JFEHQA == 08
2 zZt3oAA &= AE
= %74 ==Z 1% (ongitudinal approach)<

ftilo
2
of
ol
ol
£

o
)
r
u)

(B Aol that ] 554 FAE Ash F&FA H ¥4 (bottom-up approach)&
5

A]
Y F=o I3, ALEY, AT steA

(3h) St AT9F A3t ws Zz2afe O AA ws3g AAC FFete] ekt

@ A Fd FU¢ ASHS AT AFStelok s @ WA 2 DAY Aol A
ol 54 FEUS AW @ Y 4T WGP AU wge AP

(h A7 ZEAE 59 A7E dwEo
oz PR QA%
A4 AT AEHge dusts 497 B4 o
wmejo] FehsE, Aol of
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ol _D,
ol
0%
o
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oy

(7)) Aol disi Aol WH/9FH sl fFEFn D) stelA 9E =d(role
modeling)& A|&sta A AFE 9% s+ A= a4(academic mentonE <

Hatojof gt} (2) A9 StEdEo] AHo 23E & IA A=ss olE T3l A
g s AYsta s Ao thgk RS AFstoor ok ) tis ) A7 1F

5o AFFEA(research community)ol] &8 E3}H3k

oy

(U) A7+ 59 HA(earning process)ZA ZFZsteiof stH, A A3, =7 =%
S)E AUAA ZF=xste AL Fdof st} =& Fao AAEHI RFFo =

st
59 AAFo=A FasIH

(B) A FFAA SdF A7 59 F32 FosTh YAEA AFE ZEFEE Ao
Fdelm Aol dA Fodste= Aol KA BFAR] AL olln AT E5e 9

e ARE Y Ve Fast

() wEHF 7o) kst HIe AFedrh. #2532 Alextracurricular) 3 thst
A w&d AAE FHAE & A nHt A5 9 T A8 #H8(scholarly
concentration program, enriched program), <174} ¥4 (research elective), 344 A58t
$l(integrated MD-Master model), integrated MD-PhD model & Al&& < lojof 3o},

ki

(M) 973t A aH(Research & Development, R&D) ZA}Eo Algo)|A <A s}
(safety) AW =5 9 A7453S o] FojoF stH(efficiency) 1 &%o| Arghol] m& A=A
glo] A=A w3 olof hrhconsistency). AT thiato]l HE A dE REE ¢
gk ‘Al FSHregulatory science)’ o tigh o]sirt Aotk oAL#SHAF A W
Aol At Fa W& AHE osfiol B2 Ql R&D EokellA #FE3stE 7]
4 % (Technology Readiness Leve)Z E3gtafoF 3o},

)
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@) 718l 3Ty A 4%

71828t WS AALR A BEiA = oflle AFATE Farste] wkgstdtk (David G
Brauer 2], 2015; Peter Mcleod <], 2015; Aaron Lawson McLean £], 2013; Melvyn Jones <],
2013; Nigel Tapiwa Mabvuure, 2012; Anita Laidlaw <], 2012; Alam Sher Malik <], 2011)

D o ZulerarS-(competency based curriculum)
O 9=Z/A 3 A A (competency/outcome framework): EF 9 ZF, A7 T &
@ o=/ A BHspecificity of competency)

©Q® 9z wdo & Ay =3 AH(definition & progression of competency as

proposed by Dreyfus)

@ 9=EPHIE 93+ FrrE=F(assessment tool), 7} (criterion-referenced evaluation),
H7}A A (timing) 5 A A 3}

® 349+ A (planning backward)

7|t s= e
ot ZSUYS » T AHE

. eaching, ;
(Desired (Content) (T _I 9 (Assessment) (Evaluation)
outcomes) learning)

<I¥ 6-5 AZHsaS A7

(b 528734 (integrated curriculum)

it o
ot
o
XN,
=

3
ot
&)
=

0 e}
(5]
=
w
<
[#2]
%
@]
=]
o
o
[@2]
@
(@
5
=3
@D
o]
=
o
=
Q
=
A

9 7129 8- 4o st E3Hbasic and clinical medicine integration)

W =3 -2 E3gH(horizontal-vertical integration), W}A12] %3}H(spiral integration),
1

2]
s}t<5(authentic learning)

L

% O tud FHZ(nter-disciplinary) @ QAEH FA4 %

based design) @ AAAHE F=3 A2 &<5(PBL)

Al(clinical presentation

i

A/d Ed(clinical presentation) g2l: 2j89 EE F9S 2EF F UA 12057
O

2 FAstE, ¥l Yetde 8 S8, §%), AA-ANA Hole o
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& AR, ard]b), AP o], ol dAEF)NA HAH T
AA: vttt AAY o Adxd

< 6-D vttt 2AAZ ) AR QANGET53A)

Integrated courses No. of CPs(117)
1 Gastroenterology & Blood 17
2 Musculoskeletal/Skin/Rheumatology 10
3 Cardiovascular/Respiratory 11
4 Renal & Endocrine 26
5 Neurosciences & Aging 20
6 Children & Women's Health 19
7 Mind & Family Violence 10
8 Integrated course, population Health 4

(oh d34 <534 (Phase I
O - 3H(core-elective course): A 7|+ F=F D FEI 7|7HE0F o)) TR,

=
W 93 ARQlal sobad, FAAZ ST, SRS B A

@ 52 A4 FH(continuity of care, supervision & curriculum): €4 Aol o 5

Z A &394 & (Longitudinal integrated clerkship, LIC), St FAl¢] 7E3} A%

EP Y 5AFAE 98 A4 3A(ongitudinal integrated course)
D phase I, 1, & AXHA HYAEA(professionalism) &z 7Rdto] ZFo)n AL3] 2]

NRQ e B2

@ AL} L, B} 1S, A GALE ebe] #A oldl, HYHAEA olsl, &3} olsf, <
T3 2 (medical error), $AQFA, o5 &8 D HA 1¥ T
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@ A AFFF AL LA LA 43

(b PBL 4 $3}APBL curriculum) =& YAEE F4A 283H
(clinical presentation curriculum)

O AW FAdA oy & At/ VYE L, dFEA, d3EE 2 AR FAHeE
AA

@ H&A2(professional knowledge), H|#& Alai(critical thinking), +&#)3lZ (problem
solving), /45 E(clinical reasoning), #}3&2* FE(scientific reasoning), JAAE%F
(communication), & &&(team working), 2] A (creativity) 52| 71 7ldel] F 23t}

@ T AFHFE ALetr] {3 78S gAY A BFS AFHA AAF
o TR USHAARY PBL T4 wSHAR v d4ET T4 wsHHo] afFHot. &
3], PBL w&3go] MEA wsHgo| vl stgel Ao tigh #AS Fole AL

2 HaEa

(W A71FE2d SYAQ 3t A Hself-directed and independent learning strategy)

@ st F4 FH(student centered approach)o]™, stAje] 24 w7|A¥ wlgd 7}
71| At F83sith

@ &A ¥le g<5(problem-based learning), T2 A E 7|4t 3}<5(project-based learning),

Abell vHe &<5(case-based learning), B &5 (inquiry-based learning) 5°]tt.

(th A7z edeld 2 &)
D YT Ao A FuS BUe FUTE Yebo] Vasie T2 Y £
gaEolHe WrAolth SYATHS BE YA, 71zl E ol et AT

ok 27 5 o 8y

a9

mlo
O

Fekslof k.
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(@) 9+ W E(research methodology) xS

O AT PHES wSHAA A Tt 7HsstE ATE AVIHE nSsEE AT
(HEF9 A7IERT sty A7]7F o adz ol

@ nsYEy} FAE FHstF2r|(scientific writing), Q7F=& BI®2 3 7}s}7)(critical
appraisal), <7154 ¢ SHEBM) F°]th.

@ T3t w5EEy Aol Feslth 208 % ASEIE, gALAEYE B), §
2R A YRl 2 &8MIAE A g ZAEE ), FAAEE 83 A HH(IAF
2 %) s°] Ak

(vh) 2AFA & 3HEBM) L&
O dA A2 (core knowledge), WIFHZ  Apa(critical thinking), & 7 A(literature
searching), ® & -&s(team-working), <]AFA%(communication), 7332 (clinical reasoning)

9 71e MEe A3

(p) AT = =Z A E(research project)

O A7 Z2AE Fg AFGF A 7P A wrdEHoltt. Jhedtd &
2 A = ZA E(longitudinal research project)® <43k},

@ A7) AgFEYH HAY7tA A HAo| FAst= 71EE AT A JAY FA A
T il HE/B7Iste 713E AT, s5371 Fostr] 5). A AFAR
I, =1 A4, S Addtoof g

Q@ A7 ZEAEQS TiRHHRl/K A A

(independent research course)©.® &%g3t= 2 et st ojn Hlu A #2 7]
o] HF AA o= s, FAE

T BE A4 5o L Ay Fo2 @k

@ 974 71z7te] HZF Als FA(scholarly concentration program, research immersion,

(o3

rok
&=

enriched program )< <%

® AT ZIAE FY AJlE e BHT FUNA YFAE A YL SHHO
2 1@t YFAE TSP ANIANG Fle FAH BAE wejstelor @

.
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(XD st 278 W NE3 RFE4 Z =T H(tailored program) A3

O a5 Ade] A4 FA (student-selected component, SSC), FZ 413} A (scholarly
concentration program, enriched program), 171 ¥]3}4(research elective) &

(eh d79F B7k TEEZT L, A7LE, @7 Z=AE AARE, =

Al
oft

(2 24 AE A =(mentorship) <J

© @& NE 19 F Y 192 dFow W

Identify research work
that aligns with personal
+ professional interests

Develop and revise :
personal plan to pursue Develop basic
an academic research eenaTeh kills
career

Achieve research
scholarship

Seek mentor(s)

<Id 6-6> A AT A
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. $eu A 34 29T T2 Aw

D 2534 7z =¥

P S3A E(curricular framework)

EX zosng
it I_x_-l-l'—; ,& =0l 1)
== \
11 4 A ] y
I o I—
/N d
=
(o)
<18 6-7> A #skxl Ao wsHAg &

VLOISHH W K(2F) | YLHAEHST W |(21A) e d=028)
- _ _ Alst .
E S EETE T Jimesr | BB L | mea
Jlzelst | 7lzmelet 2l 4ot o | TS RIS

B =]
Al Z|(Phase) I Al Z|(Phase) IT Al Z|(Phase) II
29 6-8) SJAbatat Aol wsaty E(A17]1E)
A71 T 428t wS(pre-clinical)

SLEE

N EC R
- SAATER I &)
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A7 11 Q7454 mS(pre-clerkship)

- A)3}sk<+ 7 A (enriched program, Scholarly concentration)

Z 1 3(Student research program)’

Y AT
O Ed(track) A=

¢ 3FA
o}

@ AT+ 9 Y(research domain) A=

A71 I 47345 aLS(clerkship)
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(Wb BF0-SA JLZ(curricular structure)

(EF 6-2> ZFusHY F=x

2 &7

a
£k
M

7| &be}-7| &0|et 7|21
(Chemistry, biochemistry etc)

7| xol5 SR

(Human structure & function)

AR AL 7| =10

(Foundation of research competency)

,_\
L%
M

S m = 8 Al (Introduction of
student research program): @2|2H| 0]

) J|=ole SEIE 2247 7|7
2% (Human structure & function) (MSK) (Reprod)

AT A 7| =0

(Foundation of research competency)

AR A 7| =1

(Foundation of research competency)

. 2347| 237 AEA /B AL AZH =7 A
= (GI) (Cardiac) (Neuro/Psych) (Renal)

gz Ag 7| X0ty

(Foundation of research competency)

AT Ag 7| £0HY

(Foundation of research competency)

4 53 o /7ol =77 st ol o = 1 AM(Student research program)
e (Heme/Infection) (Pulm) Track 1
eRoE AY 7|21 Track 2
(Foundation of research competency) Track 3

5 8 Lhat szoint || aopEayel [ om [ muzzolg
(Internal Med) (Ob/Gyn) E=1anid (Surgery) il s
(Pediatrics) (Psych)

X E% 4 AE(longitudinal integrated clerkships)

[o)]
1o
M

RS
(Electives)

HotMEaby: g2 M &
Advanced electives: Research program

SolEy

(Student internship)

o | [ea
27t | | 29
g | | A
A7 | @)

23Ul s BF HYT AYYFEE ST 24 Thirhe)
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(th A A+ =2 3(medical student research program)

- Ed 1. A5 A+ =24 E(In-depth research project)

O A+ % AfdE AF=E FA(research article) ¥ 3H3)x EuE x4 &

=]

9

@ AT YGY(area of study)o.2 FE3te] 7fE s}

st<& & F(scholarship)2] Boyer =&(1990)3 <15+2] e|(type of medical research)&
st AAg.

- 99 1. 7| =HgaF

- 99 2. YA FTAAT

- 99 3 9stAF

- 99 4 IFERAAT T

- EY 2. AGAE/FEA 7 8F<& 85 (community based scholarly project)

A8 EEA A9 SeBEe) Ay SGeER @A AW EiA(written

reporh) et WEE S FHFIHE I AHAE] FA S, AHZ2 ).
- G A F4] 8H5(CBME), Al &<F(service learning)

- st&d5o HEF: WS-8k st&EF(scholarship of teaching and learning)

- E9 3 AT BelAe AT S, B wEHEY T asAY 5 O
deje] g AR & Atk
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F3: (B 6-2) BEWSIAH PR, (E 3-8 oFfshd oxasiat ok mz I,
(E 3-11) A= o)ahst A7 B % @5H2019)

O FA AF =233 A7) ] dE o) A(ntroduction of student research program:
orientation)

@ 979 F AT 7134 (Foundation of research competency)
o A&, A74A, EBM, =824, AEAE, dF71H

- A7 HelH s A, A9V, A3 A, A8 A, e T

@ 41313434 (Enrichment, Scholarly concentration)
st A+ =2 1(student research program):

- A7 ZRAE £3, Mg A met YH ATE Y, AR/, ARED E
£, A% BE 5

T, =

A1 314 el 3 (Advanced electives): -3 & 7120

@ 08k o] 83 A A7 A=A (Winter/Summer student research electives)
Bl w7 A %= (extracurricular research activities)

winter/summer research studentship: &% o] 7}

off
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(h EE2ZETHH) BE FYATLEHH ] Btimeframe)

sz 47) || P us
2304 k]

Gl oizEA gt Chtolefal HAFCzeAg ool ilaL e el =2
7| =2 7| = 1P 2| ZEapx: Eals . O AFHS
A gely/dd A gAY AT 7[R /EBM EHE 28l Gl b (MD)
EYz S
18 25t 35t 4% 5ed 65t CHer,
T38|
gret 0|8 o 9 HAE (Research Studentship)

(2 6-9) BZ W4Tl T2 shY AT T LA O] E(timeframe)

(2) HEd SR/ A =] &

oA} Ao T a3 ol FHEe A== vl=9 NIH-funded Medical Scientist
Training Programs (MSTPs)©.= wrol5 211 ot #§, v, &5 5 A AA &2
etz Aaastat S g Al =9 Al NIH MSTPs == 058 Zarsta Q)

https://mdphd.gpp.nih.gov/about/program-overview, https://researchtraining.nih.gov/

https://www.aamc.org/what-we-do/mission-areas/medical-research/physician-scientist,
https://acd.od.nih.gov/documents/reports/PSW_Report_ACD_06042014.pdf

H 789 w2 Fsto] Al 3@ ML 3dQl AF] ShAket A A S THE
6@ wHAFES +Fstd mPAAFHA JdE A8 A=E ZHF rhHAllan Cumming,
2010, Hedwig J Kaiser, 2010; J.B.M. Kuks, 2010). $-gluzt= o3t 6d(eld 3 2,
ot 4d)9] wS VHe Y, 23319 o4 AEE wSsH o R BEEtA X
stal vl AEZQl AAelth ol& Jfdsted fEuEts 6 7IZE Foll A ASHY Tjrxé—g
EYe HAESYoF 3ot AFuHHE BIES #ERPY A= FHo]
L3tAIT, o5 AA R T At AAG A A A o T3 ([BS-MS)Q! Concurrent
MD-Master A =5 AFEt o] A= 7H 2 A oFhst 6@ 7IxF ol 954
AP E A olFR e RN S F Ao R ool £ o uF JHE S
g F A= Aot
AgAAE A FAAS A Frle] AFAHQ A =(ntercalated MD-Masters, Intercalated
18 A& 59 Bgoz JayHa YA AA

l

=
W
!
=
W
i[tl
rlr
E
Ho
N
A
re
o
4
N
)
o
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Concurrent MD-Master A EE AAE1 Y T
Diann S. Eley 2], 2017)o] w2 2JAL#Sa} 2] Yo

s
Lo

AFA] A= nis) 2A =3

7 @ os A7 Fol Qe Tty AAAPstY THL EHlsol st

Intercalated MD-Masters, Intercalated MD-PhD A =9 A ¢, SAAEL w577 AA,
7 H18 AE T £A8H A AT FE5EH olHA TEBFE olovtof gk
TAAT B9 A= 48t 7171 obd FuiE Al S

o]l & 2E# 29 3=z A FE 1 @ltiDevasmita Chakraverty 2], 2018). o]
o)A Concurrent MD-Master A5+ AHS 7122 Q1S ®uk ofg} mg oA #8kat
zZ7]e] Y F JdveE SHAANE Fast.

EE

Z3HDiann S. Eley, 2018;

otk

8}« A} &34 (Concurrent MD-Masters): 4 A} (research Masters)2 2|t 28hd
BE 48hdA7tx] ALA] MD #A(full-time MD) &<+ A|ZHA|(part-time)E Aol o]
sl= X Z13(a research Masters completed on a part-time basis ‘concurrent’
with the full-time MD over MDY2 to MDY4)e|t}t. oztt)st AHMD)I FAlo AT
ALE 555 ZZ 10| A7 Intercalated MD-Masters A =9 &2 F714 <1 7|3t
< 87384 e Axoltt. TF FASWE YT stAA HAF T A S S8l
FEY AT BPFE AFstA Y AHENE BERE FHAIIA, Huo FAS A

TE BoEd TFHoE WAL tigt F71E Fostzt 20109 =4
ob=# JAFEA FAEe HFHozR In. Az st A FFHAA(Concurrent
MD-Masters)> St ENA 2 A71E @A 20183d7kA] 8 &t &5 71 v} =
7}&t 3 tHDiann S Eley, 2018).

%k31) Intercalated MD-Masters: st o] 1WdZte] A dA| A+E {3l sta AAH S
Al et 1dxe] AFdaE TR AEEA o]F oY B4 & &< wi7zkA ARE
A ATFE WSt ARG S o]4st= A =(Students interrupt the MD for one
full-time research year between MDY2 and MDY3 and return to MDY3 and MDY4 to

complete the Masters on a part-time basis.)
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2 A} ¢33 (Concurrent MD-Masters)

b -
O 9t 64

SHA A TFZZ T3(0.59)+2

S(23)+

£l

EREARL:

2d)

(0.594)

R A

AA

2d)

28059+ 3 d s 252d)

29)

A

J A=

SFA
S}

(1.59)

A w5158+

14}

@ oS EWEA: 4d

o
=

T~

o =

zo Y il

X =)

__Oﬂ H _ ~
o

(1.59)

X

ek

Yo
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(b A §& 8 - YA 5&73H(Concurrent MD-Masters, Interdisciplinary)

Y wH15E+UEEEH A5ASD+SHE AT Z2 IHAD+LZEF 52d)
Aol w5 WIS 5 St A2y WS L5
(1.59) (1.59) (1) (29)

A
29, A5

il

ENEARL:

(#31) Cleveland Clinic Lerner College of Medicine of Case Western Reserve University

o] 5\ w-S3A(12-month master’s level research thesis 33}

@ oS EWTA: 4d

e B Stz Y P E A=
(1.59) (14) (1.59)

ek
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(oh Al 2§79 & - A A A MD-Masters, Interdisciplinary)

O 9F#AAE: 6dGEd 1)
@ AT HA5AHIZLAFEA A {CARFYATZEIR05IHFZLEF L5Q

@)+A A1)
AT
A we | AAEH 1S YA T PSS
Tz
(1.54) 24) 24) (14)

0.54)

A A

24 Hxe

AR E

@ YEYRH ZHALSA+UZAEH ZEASAFYATFZ2TAAI+YEAF 25

W+A A1)
oA o
PR B | UK 2K o ;L QA% T A}
ZT=H
(1.54) (1.54) 2) (1)
(1)
A A
0 A

ERESRE:

QJ: 3t - AAAATAT), MD-MPH(T'S)

() sEugtelAe AeoltholA 2020058 =

=
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@ FAEYSY: 436 1D)

ZI9(0.59)+4 %

AATZ

i
of

(s

S(1.5%)+

B

BREE
(1d)

2d)

oz

0.5%)

(1.59)

Asts]

A
&l

M

SRESRL:

23305+ 5 w5159

FYATFE

F2@)+

g

EREE
(1)

(1.5)

B4

To
Tor

oz 7H

0.5¢)

(24)

AeLs]

A
&

Nl

EREARL:
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A A

2d)

DARE:
(31)

29)

29)

@ 48T A5CArAFEEd ASQAAAHCIY I 252

(2h) MD-PhD &E33+9 34

@ S FR3HPhD F3h: 9d

AFstg)

ek

ml
e
N

A A

HpAfaL )

ERERRLE

ahA}
(34)
@)

(24)
ERE L

AR
(31)
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(1.59)

(24)

(1.59)
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WA

@ AFAENSAPD TF): 7




3 AAHEA FHE 9 TS 2

(E 6-3> JAASA e AR oA =3 At

=3 L =3 I
o RN o) A3}k A) o) A} 2} 87 w1V,
e 2ERY | ¥4 U | ¥4 FY9s | MD-PRD 23
29 73
oF A B 3x (] AL 8F
8 S _M t 10% 30% 50% 100%
Mz s
st . 4%
340 © © © X
A
&itel
st . A1 O O O X
BRI RES
73 A 3t
9 3}o
& 2ol " o o y
o - 4}
o e
MD-PhD-3}
_ i x x O O
EEEE
AT =Z2 I
18}7] 1817] o]¢ 1d 34

(research year)

TS Mg

Jye e

2 Q3 g a3t I3k g g
A &), Scholarly
Concentration %)
o oj):
o A ) A= [s] - 64d/0d 5
S o 6, o d: 6, o) 61d/94, 9 (4+3+2),
oA 44 o)A 4d o ALY 43d/7d oA
7d(2+3+2)
EYP=F - I 4 4
At 71t =
A7d 3d
Ast =4 = A= = L 3t E o
2 g)(9yd),
AAJTADY

1) Concurrent MD-Masters
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o] BRe AW RS ALY HolA FqAF AW ATl BN /1%
R AR e ATdwre 27 ARsE Ae FAoR dh o REe £F7)
AANE Ha 18719 AT 73S Fustelol Brh 3 - M4 BY FPA S VAL

T 7122 g 42
AR SRS 19 SAFeE Yol ZRaPS £Ystelol Btk A AT <E

e gAY sATZE I AR £Fo] aTHT £ waHA
02 AATTEIY O] Eltimeframe)ol] Bof 27) ol tE StAbe] £o] W)
TR 6-100. odF TFd 2 FPAEE £Fer] JAMAE A=A, AR, 3
A9 Aol Bastth, Sevet ojstiste] @A wg AT Ao AY 4L I
Hetd F7be] ARAA Aol Ye W o] Ik 8 - A4 B FTF(Concurrent
MD-Masters)& 7 2 §o] 7bsstr] LELEHE WED W Az Fulz} D as)
.

.

YR eI AT EH  gaey a7 = =
@O R EM e zEanme T 5NE
AFZ2TRY 47 QT UE o] e HP maHE
EE T HE |z =3
oly [=EnP 5]
= Jﬂ"f;r | enGEAd | odngIAd || HRgIAE || ysielima: M Z8:
(MDZFE) 7| 7| aH: J|xuy  Edsidnm o o[ AHEIBY
A mel/dd | AT 2A21Y | o7 7IE/EBM | 2HE U agaty (MD)
Eg= us:
1344 281 38 asfi 55+ 6541 chete,
HMZo|
[B= R
diot 0|2 o292 M el (Research Studentship)
i nf's“n = A e
B = [ fnl B =05 2o
= = ol MM E paE e =0 U=
s-MALER b TH[ - Y = J BrAbTFE
Concurrent MD-Masters SLANSETE MaApeg HApEe
AEjael HEMLMNSE HE
o o) 5k . o =
<19 6-10> w3 3 - HAS R FYA TR IYe] B
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°
=, 18, 35, 7EAE 5o IF A tss %59} A =3} - AL B3
A, A 7] & - A FFAA, AL 7] & - A AAFAAH, MD-PhD 5§
745 Aol a7l gHA AN
. BEARE A AFE 917 19 o)
A d(research year)S SR3te &9 w 7issta, st AT o) e
s34 S §A HE, wet A Y FEH, wsEItoly wSAA FH, A
THle Aot gH, A A F Aok e WS HES JHAL Aok g
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(th =% IV. MD-PhD E33t913g 9] oJAL# sz A =
oA AL Aol THE EdAolal ZFE3 A=+ "= NH-funded Medical Scientist
Training Programs (MSTPs)©o.2 wWrolEod ] o). JAAEFH nS(23d)+PhD(4W)+4 7
A 250299 8@ 34 o] thhttps://mdphd.gpp.nih.gov/about/program-overview).
e, Add, &5, wEAE, 48 5 B FUMA gAHEA FEES As Pl
MSTPs =& WolZo|HA ZF viete] o gtA] MD-PhD AEE I "igte =z =913}
31 QJrth(Yassar Alamri, 2016; Ashton Barnett-Vanes £}, 2015; Andre Dos Santos Rocha,
2020; Diann S Eley, 2018; Ibrahim S Al-Busaidi, 2017; Andrea A. Jones 2], 2016). MSTPs
o dF=Z=d 7|Xto] 4do = Lﬂ—‘jr Aty #gdsta g5 HES FHS FE 34,
= 3d<s AEsta Aok ute A7 RISt
FAsHA AL nS5HAH FZ2E 7R A tH(Yassar Alamri, 2016).
2 AFdAME olE Fustd A7 Z2IHS AR 3de g 3 MD-PhD 5§34
o] ofAtFSkAL FA Eﬁé—% AAFITE o] RYS dFPow AF Z2IHAE FUS
Al A&t ThefstA ot o] RFS wotsolr] feiM = A AFusH
o

51
< W2F P, ASH Gusk Base ToHH thst Aol AA ook 7hstch
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O MD-PhD9| E3+e)e] oJAsteial ¢4 =2 prototype

AF T2
deletd m8 | GPAEE 28 YA DK
HFAREY (PhD)
23d) 29) (21d)
34)
A A
Z9], uhatale]
ORI
@ 1S 713

- o3 PhD F39h): 9d [ddelshd S+ ddEd w5QD+AE G+

- A EYSHAPHD %) 79 [ E5A w52+ AGA)+A S 182d)]
® MD-PhD Z=2#de] thgkdt 7=

JStug TEIPS} AT TR FUSHE wEY TEE ofrst ol theFa
AAY 5 dom, e Fres AT FHOIRAT, AT, FAAT ), Uty

ay (=]
ddasd us

(pre-clerkship)

YYNEH B

(pre-clerkship)
B
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