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Longitudinal data can provide important evidence with the potential to stimulate innovation and affect policies in medical education and can serve as a

driving force for further developments in medical education through evidence-based decisions. Tracking and observing cohorts of students and gradu-

ates using longitudinal data can be a way to link the past, present, and future of medical education. This study reviewed practical methods and technical,

administrative, and ethical considerations for the establishment and operation of a longitudinal database and presented examples of longitudinal data-

bases. Cohort study design methods and previous examples of research using longitudinal databases to explore major topics in medical education were

also reviewed. The implications of this study are as follows: (1) a systematic design process is required to establish longitudinal data, and each university

should engage in ongoing deliberation about this issue; (2) efforts are needed to alleviate “survey fatigue” among respondents and reduce the administra-

tive burden of those conducting data collection and analysis; (3) it is necessary to regularly review issues of personal information protection, data securi-

ty, and ethics regarding the survey respondents; and (4) a system should be established that integrates and manages a longitudinal database of medical

education at the national level. The hope is that establishing longitudinal data and cohorts at individual medical schools will not be a temporary phenom-

enon, but rather that they will be well utilized at the national level to innovate and implement ongoing changes in medical education.
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+ Jefferson Scale of Empathy for Physicians and Other Practic-
ing Health Professionals

+ Jefferson Scale of Empathy for Medical Students

+ Jefferson Scale of Empathy for Other Health Professionals

+ Jefferson Scale of Patient Perception of Physician Empathy

+ Jefferson Scale of Physician Lifelong Learning for Physicians

+ Jefferson Scale of Physician Lifelong Learning for Medical
Students

+ Jefferson Scale of Attitudes Toward Interprofessional Collabo-
ration

+ Jefferson Scale of Attitudes Toward Physician-Nurse Collabo-
ration

+ Jefferson Scale of Attitudes Toward Physician-Pharmacist Col-
laboration

+ Scale of Overall Satisfaction with Primary Care Physicians
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Medical Schools Outcomes Database (MSOD) and Longitudinal

Table 1. Occupational groups of respondents to a survey conducted in Octo-
ber2013

Variable Male Female Total
UKNHS 622(774) 1,018 (81.4) 1,640(79.7)
UK universities 92 (11.4) 86 (7.0) 178 (8.7)
UK armed forces 22(27) 13(1.0) 35(1.7)
UK other public sector 3(04) 4(0.3) 7(0.3)
UK private sector medical 14(1.7) 12 (1.0) 26(1.3)
UK non-medical 6(07) 4(0.3) 10(0.5)
UK notin paid employment 1(0.1) 32(2.5) 33(1.6)
Abroad medical 40(5.0) 65(5.2) 105 (5.1)
Abroad non-medical 1(0.1) 1(0.1) 2(0.1)
Abroad not in paid employment 2 (0.2) 7(0.6) 9(1.4)
Unknown 4(0.3) 8(2.6) 12(1.6)
Total 807 (100.0) 1,250 (100.0) 2,057 (100.0)

Values are presented as number (%). From Birnie F, Smith F. 2002 Cohort of

UK medical graduates. Oxford: UK Medical Careers Research Group, Oxford
University; 2016 [15].
NHS, National Health Service.
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d S5E 43S FPstel LA B A shd m5EC]
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| Sz Entc} golat golth B4L 7k aglo] 245 A3}
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Appendix 19]] H|A|5}A.

9
F0% A8l Aol sz S 59

A tdfato] o|efat ARE ol Yot YA Wk 4= 9

DARE} At Y5 B £
§RE BSHE glo] ohet 4] 3L T aolute #
A BIskig SR S5He FBolt AT YRo| thys
oF. Eg kst A5} 9| 4ol X7 (primary end
poin)7} EJ7]% SRR £ F 5L oIS R0l0E BE
EVIE S 5 ofet 9ol 2R 1 ¢ sl ogel g
RS Sl ojmtdfet Sa 2P SUS AL FHOR 4

ok o
4
i)
i)

Pl 2= 9= AL A9} =4 E.__E 2Rz

AT UL

(1) €171 1. Students’ personality and ratings of clinical competence
in medical school clerkships: a longitudinal study [19]

EutA A|m & oJyristo] 9719] Std FTEE Ao ®
(n=1,710) B4 9 ZA4d EGT} g 1 BAE 24T A
Tolt}. A H FAA B4 ekt 15hd @ 2]<llE]o] o4
o7l1e] A7 B HrE AMgste] S5kt AT g
¥ 35Hd wff 6719] FdG ThEe] £ winitk vt i
7¥std=t, ‘high honors’, ‘excellent’, ‘good’, ‘marginal compe-
tence’®] 447 F ShtE EREUC o7 HEo] FHETE F
glslo] AT FS 2 hlgh honors” ¥H=0] 912, E%(‘high
honors” 0] 1-27§), 33(high honors” ZH&0] 37] o4 o2
TSI AR A S Aldgsto] £ARE AXt AT

o] 2 M2 AT ABo] Rl 20l H2 ZoE
urebgth olziishy el d @t FAE o] TRl k=

ATAT= Y s E JEATS ok o AAR

< A2+ At

[rt
r

-

J

rlo
1o

(2) &+ 2. Medical school predictors of later perceived mastery
of clinical work among Norwegian doctors: a cohort study with
10-year and 20—year follow-up [20]

6317 9] r29Jo] ATty o r Y AH(TI), &
1049 (T2), Y 209 (T3)o]l AL=E FHstoiA T1 A
of 7%k 82l0] T2, T3 Alof| AAE QIAISH= K= ¢
I (perceived mastery of clinical work}& ol &sh= =& &Rlstal
Al gk Atolnh. T1 A9 Al&58%10 2= 4
2, o)t AT BN AR, 9771S 24 $7)

=T 8d o
PG T2, T3 A49] YYAR ST A4 L el o
JihaET B 107) BF F AARAS Fof 223 4 &

Foz S5 74 HAE Az SHse Ml 239 &

https://doi.org/10.17496/kmer.23.012
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(1) &5 3. Comparison of UMAT scores and GPA in prediction
of performance in medical school: a national study [21]
AWM= 27) oJF}tfste] 2003-2009E Afolof] AT}t

1,346 9] S8 diFo s attgl I & (Undergraduate
Medicine and Health Science Admission Test, UMAT) <42} ¢Jst
A 85 admission GPA)o] SJzhelst At 5 st 431 of
Sh= ATE glstaAt gt dAtoltt, wEHE ke 6
Az chstel ] 18-S v AL B SAELRIS HEW 52
Ho g Jstoh= WAl o ® WSS FFTth Wk GPA

15Hd 1Py, EL ol SH9laHgol A Stels e Mgste
A 3o}, st At F s/ F= 25HAFH 65 7HA] Hl
Shnke $2A S WA 5 A BIAEUE A9t
SHEAZ Ay 23, dst H GPAE= 28Hd, S8hd A1719) A4
FHE 7P ol AHstalal, UMAT Hoe= 2E 3hd o] At
A Arggo] B Wolth UMAT H4=¢t 9§38t 2 GPAE T 11
St B shdollA A F AHE dlSshe A=7H B oM
t}. olof w2t UMATO] AL E2A A H3t o B s 2t
FRA offts veftt AR E B7F =l disiA F7H e
ghlsk= Zlo] 8 shttal A5k

A

i

e o

¢

(2) ST 4. The efficacy of medical student selection tools in
Australia and New Zealand [22]
39 FAMEY 57 oFHigtol A 200720109 Atele]
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SHAIRA(UMAT) d4=, A Q1B 7 44 717 W ojatdfist =
ojo} 23 AIE| T2 ol g olEt RS Bolelel A
o] f 84S gRIstarA}; o Ato|th, E3t shuo] At
TolA Y] B Tt e EFolAY w2 HS4E HA(com-
pensation) =] ] Qb= A O] §-8/92 FAFSIALA} 5FlTt. T
Hel= 24 (discriminant function analysis)& 53l Ttishda
2} A=) A4 A A (cut-scorefe 24 F Qi &
U3 Q7] A9 U e cl2eie YES Selsloict
447, st A gdsEo] A3 7P & A Esiela 1t
|4 W 2 Fro] a3t3715 BPrH0.44-1.22). UMAT A=
Ak QeI = iAo o 22 a3ta7]E EIH0.00-
ghof| A= oh ool AdEofA FAMES
FfskS 713t Yol EAst= Aol F-stR ARt ok
A 18R] g9ttt £ A AnE Bof Qagol A
JHALE 5T & e AL FEHES =4
| 248 (non-compensatory) Zggofl 7|93t ARt &
7hs/dE AT 4= Sl
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(1) &7 5. The influence of international medical electives on
career preference for primary care and rural practice [23]

S oJFhshA % 200620114 Afo] st W £t 3,596
Bo] 8y 42 TEH B/ALE 7oA H9) AHTAn-
ternational medical electives)& 0]40= Zlo] 2|7 48] A oA
A RS S AR HE5He At Teo] YeAS AT
AFtoltt. & AFE 25 ATy S HolE o] Al
MSOD #t=5 g-gsto] P, Jshd 2yt AL E T
A0 ARESHH SMES deh e SS9 A
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ol

EA/FAA} Ao s FEste. B3 SPHEE F9
Sl 4 3k 2| ol F/ALS =7A 9] AEay
& oIFBIEA BE SFE EIT AL F7olAR At
B olFstalEAl oRg AN, AHIH S5= Y
=9 FULRIPI} $A G Aao] Fomet JFL v

3 A o] S Aot 9 AR =
Aol = %0 T IFE FA A E} tﬂrﬂw *d B0l A <hed

5] S0 595 A9 5 15, ot 424% W0 o
9 Aeahy TR Aok o] Wash, PHoEL:
shggo] W] G Fi Tt 29 BAEks AT

9

£ Ao} Firt.

(2) &1 6. Choice and rejection of psychiatry as a career:
surveys of UK medical graduates from 1974 to 2009 [24]
F=ollAl 197418041 2009 Afojofl 127] A= ojahst &
AAY 33,9749 e 2 &4 1, 3, SHA| AERAE AT
o1l B3 U] JHE = LA AL F A7
%i*“E"ﬂ Al Agste I2E 7|&sleS of
o}t WINE eAHR A el
2E JAISHAS T 3] g
ELOLOH sl ztzto] duhd & FFE HIA=
A SHIEE St £A 4 +c@ 1,3, 593 9/ &
4%-SUoN A BATE 199 )Y A2 AT, ot ]
£2 3597E 2 Wabt glgict. musa} e W2g AP
AR5 HlsHE o AT Ao 2 IS F= 8902 9
st et F AT A, A4S &7] /5=l tigk A7 87T
o7} et A A2 5ol Aol AATE AR
o]% 3 =7t v 49-9] 72%0lA] o577t AF] W& o
Folehi Sttt SR HAlT ALl A o
Ae &2 A5 S0 IRld a<lo] H4lx 28] ojx
o] g vlAeA) 7149l At Basi,

ok Alwsh aTEQlA Selels A w5 Wasit, S5 o]
gulolA AR E o) o] B3 thstolA] Al Tkt
Fefe] 7iglo] se] A7 % o (well-being)h o] ® el

g gl
ol A=A G714 F4E Bl FAT 4 Tt

(1) &5 7. Medical students’ cognitive appraisal of stressful
life events as related to personality, physical well-being, and
academic performance: a longitudinal study [25]

Euks Azi& ofutrsto] 10749] ohd IFES tAOR
(h=2,114) AEFHA /\Woﬂ E fﬁxi }%% 1 "373‘5 g, Al
Ao) §7, S
tolch, SAle] A=A 201 ) H2 12
F o] o= 3Py 144682 o= *Efﬂ/\ Al 2
Ash= o wt SEEEY w2 Atn=400), ‘T A
(n=615), F5 FHn=4250 & FE5Ict. o]e} Zo] FL&3t
A 2t 44 2 A2 54, AAAT, S5 H dadZol
2ol 7k AeA| thAFEANEA S AJYsto] Hl sttt #4942
¥}, 3lERE o] w2 AT tE F Al v 4] 44
E_/Kg ol 2-11\124 ___'_A(-)] _g_o]oﬂ/\-] :LX-]X]O] 7:]_1){._ Eoﬂ]:]_ H:_o]_ /{]
A7 oM = slEgrE o] &2 AT thE = Hdo] v
8 = Ao disf 73Rt A o= yepet v sk A 9
WFAF SHolM = SlEEE o] w2 Jdo] W2 Hdof v
3 oSt 54 USMLE step 1, 2 Fa= Fofe 2018 2
Ou tE A;ofA= Zol7t . o]t AFEIE F9
AEd27L O AE PeIABE, AR, SdE 9 TASE
I, o|Histol Al AEFH A AR HiAW, AEHA B

A 5o] m%o] R8T FR5}E oJokg ghelet  Sirt.

-
=
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(2) A7 8. Stress, burnout and doctors’ attitudes to work
are determined by personality and learning style: a 12-year
longitudinal study of UK medical graduates [26]
oJHHiet Y & 59 ol At FHTE Y AREelA 9
Feheh 2 H S A ShsAlE I" Al71o S7ER A
AEAJo] doll gk FTH4], I Q14 AEH A, 44,
Aolet. =9
570 SJafgtoll A 1991-19931F Atolo] g} J‘i JS qdo=
olzehet A A, oJTehel Y A (1995-1998), pre-reg-
istration house officer (&Y & A 149 &= ‘_J,]- g, k9] Q1
Bk GAD £2 AIH(1996-1999%), Oli SATH004) %
of R0 g HEFARE AP, 20020 4] 75t
2,823 A AEAE AEsto] 1,668 02 HE ZAIE 3|45
St IHEAS 9 R4 HYE A-Egoto] £A% A3 A

A9 WSS oS AEES RISt ¢ AT

vr

O
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(1) ¢ 9. The devil is in the third year: a longitudinal study
of erosion of empathy in medical school [27]

EutA Awe omdistol A 2002W T 200430 YJstst 274
9] shd FTEM=456%)E oz st} 1shd QE|dllg|o]
AR o) ST Alge] FAEYL WEH s 2Hsto] Hs}
0|5 ZARSE dto|t}, HrhETE Eubs AlH ojutdsto]
sto] A H o2 AHEE I Q)= Jeferson Scale of Physician
R, FARALE BESY &

21 o)glr st A5t
$-oJu]5}7] A5tE|o]
]g]_ l—o] 3sh4 \3___]—01] Z7F A7)

Empathy student versiong A-8-5}%
AREAE Al BAEY, SR e
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= AIRH7HA] A& A

[R5l At S A 2 Aolt 99l &Y olF A
ok AEe A B, V14 40 Tl Hustde
W= Hol7h goich. YAHLLS B B BRo] Folok Al
71t B Eo] WA 0R a7E BAo|nE oloh 2
AT GAE U oot 18-S AAstL Adelol &
2% gole 2t

(2) &7 10. Intercalated degrees, learning styles, and career
preferences: prospective longitudinal study of UK medical
students [28]
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APPENDICES

Appendix 1. 34 ¥ QA TS ES L85 B4 A9 9 W 9 24 Y&/T5
T& 24 At F9 Be SA W&/
AT+ 1. Students’ per- | 44 D ZAZH | A7 D A= Rosenberg self-esteem scale
sonality and ratings E4 « AF8)A]: extraversion scale of the Eysenck personality questionnaire
of clinical compe- « A A4 neuroticism scale of the Eysenck personality questionnaire
tence in medical « Q22 AFS|A 119 revised version of the UCLA loneliness scale
school clerkships: a « B9k Taylor manifest anxiety scale
longitudinal study / « Alg &9k test anxiety scale
Hojat 5-19] (2004) W AF « 22 670 YA E B F high honors’ #HE0] gl
« B 67l 9AHSE THE F ‘high honors’ #HE0] 1-274
« &= 671 YAE I 5 ‘high honors” IH50] 371 o] 4
ATt 2. Medical school | d1&89%1(pre- |+ U]
predictors of later dictors) o g
perceived mastery of « JZAEA: basic character inventory
clinical work among —JJ—]'EH—} AEH A (Vitaliano 5°] 7REstal =2¢o] sS04 5HA =4
Norwegian doctors: ) 2= oaefst AEHA = 1371 B
a cohort study with ¢ QA AT BUA Fr (A °“%¥°ﬂ/\1 EP‘* ) At IS SgYstal Tkl
10-year and 20-year AAE QIASH= AT A 47] £
follow-up / Belfrage —4—r7]§ Z“é <7]. (APAT-ol|l A etFste) HeEPH 9 57| S 243t T
1201 (2017) 9 o7l &3
'%4 &3 H"J% o5, 1% &3} HAH9 5
PR SHE |« v 2T 220 tis] 5Y6t= AL s 1741 F 2 3ot 471 239 &
14 Ho g AL
- I have sufficient knowledge and experience to do a good job as a
physician.
- I communicate without problems with patients and their next-of-
kin.
- I manage to establish collaboration with patients who are poor col-
laborators to begin with.
- I experience that I master the professional aspects that my work
demands of me.
s A |1 3. Comparison of | A= « 3t ASIAIE H4: UMAT A5
UMAT scores and « OISt st A sFd5=: admission GPA
GPA in prediction of | 2J@tfst gt & |« 5+ u:“j/ok :‘F_F(GPA)
performance in sho] A —4/\]- «=7] A4
medical school: a =39t %7]/\101 FI R
national study / . c"j]%c—ﬂ'%k 7}, OSCE &4
Poole 5121] (2012)
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Appendix 1. Continued

medical electives on
career preference
for primary care and
rural practice / Law
& Walters [23] (2015)

5 A4 A S2lel S =4 y&/3=
A 4. The efficacy of | A= « 9 el AAIE 4= UMAT H4=

medical student se- -UMATL: =94 &, EAs12

lection tools in Aus- -UMAT?2: Q17kof| ot o] 5]

tralia and New Zea- -UMAT3: H|)1o]3] &

land / Shulruf $[22] o O]} Ast A A5

(2018) -F AW GPA
-&5% Australian Tertiary Admission Rank
- A QIEIR (48 7T S 24

T2 33 A |- 4B 712 Y e S o5 H 4 A} 7)ol A 19 oo £
« AE7| BrHATE 2F AdE7] BUoA A HA Ao 34
=2 A+ 5. The influence | FHZZ I3 « X9 R (primary care): general practice, public health medicine, or
of international As e rural and remote medicine

« AE A " (specialist): all other preferences

FUAG AS

« LA /5 A A (urban): capital city or major urban center
« X% (rural): regional city, large town, small community, and smaller
town

39} A=y

+ 5/A4E =7Hlow and middle income country)oA4 ] Aei¥}7
« 145 =7Hhigh income country)olA 9] Aeiz}3

A+ 6. Choice and re-
jection of psychiatry
as a career: surveys
of UK medical grad-
uates from 1974 to
2009 / Goldacre &
[24] (2013)

Sg Az 2D 1,3 595 AR,
- A g 1349
Lo B Al
AT AE8d [ 7 adlo] A A w2l kel ol AH 99, ORF, B F o

o 22U A8 domestic circumstances)

o LEAZ/EREZA(hours/working conditions)

« AA) 4 A (eventual financial prospects)
+71/738% Y (promotion/career prospects)

« ZFA19] &7] /53l Hgt A7 7Hself-appraisal of own skills)

o T}2 AFZF9] ZA(advice from others)

« J7fist A5t & s I5 A3 (student experience of subject)

« £ WA/ (particular teacher/department)

« 97ofis} It A A5 (inclinations before medical school)

« AA7FR| Q] A A (experience of jobs so far)

« @ /AAL AAlo] 71 Yot A(enthusiasm/commitment: what I really
want to do)
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Appendix 1. Continued

dents’ cognitive ap-
praisal of stressful
life events as related
to personality, phys-
ical well-being, and
academic perfor-
mance: a longitudi-
nal study / Hojat 5
[25] (2003)
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« 29} Taylor manifest anxiety scale

« Alg &9k test anxiety scale
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+ 92 Beck depression inventory
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Appendix 1. Continued

5 A4 A S2lel S =4 y&/3=
A+ 8. Stress, burnout | A& AT |« Aol thgt FE B4 abbreviated versions of the approach to work
and doctors’ atti- questionnaire
tudes to work are o T-E- 3 Q14 abbreviated versions of the workplace climate ques-
determined by per- tionnaire
sonality and learning « 2EH A general health questionnaire
style: a twelve year « 2% abbreviated version of the Maslach burnout inventory (emo-
longitudinal study of tional exhaustion, depersonalization, and personal accomplish-
UK medical gradu- ment)
ates / McManus 5 A TEE A S HEo R e 38 HE
[26] (2004) « A EA: abbreviated questionnaire assessing the ‘Big Five' person-
ality dimensions
old 28 A1F |« AEH A general health questionnaire
« 24 abbreviated version of the Maslach burnout inventory (emo-
tional exhaustion, depersonalization, and personal accomplish-
ment)
« AAEA: abbreviated questionnaire assessing the ‘Big Five' person-
ality dimensions
O)utfs} It 9 |« Sh5HM]: abbreviated version of the study process questionnaire
=9 AIE (surface strategic, deep learning)
B @ Q14 A1 9. The devil is in | QJ#jst @&l |+ 3-452: Jefferson Scale of Physician Empathy student version
the third year: alon-| Ho]Ad 4
gitudinal study of uff shag
erosion of empathy | A&3 &&F « At S4l(people-oriented) A3 Wk, Ao}, ARRQIaL gAY, 7108}
in medical school / + '71% S (technology-oriented) -5+ 213, H ], vb 4, B2, o
Hojat 5[27] (2009) ‘Fosht 5
A+ 10. Intercalated | TSt Ut |« S5 abbreviated version of the study process questionnaire
degrees, learning k! (surface strategic, deep learning)
styles, and career « A2 AS T 27749 A-FEoko] tigt ASEE 53 HAE AR -FH(1=0]
preferences: pro- EoFE AT AT AT gl 5=0] HokE AW At Al
spective longitudinal| 2J#Hst £ | 554 abbreviated version of the study process questionnaire
study of UK medical AlA (surface strategic, deep learning)
students / McManus « AR AT T 27709 A-FgEofo] gt AT LS 54 PAE AL & SH(1=0]
5128] (1999) HoFE AHg oAt AT glE, 5=0] Eokg AT At &)
« 5t A3 A4 53 B AsF AE
o B4 SRR 713 of 1

UCLA, The University of California, Los Angeles; UMAT, Undergraduate Medicine and Health Science Admission Test; GPA, grade point average; OSCE, objec-
tive structured clinical examination; USMLE, United States Medical Licensing Examination.
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