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S 4. COREQel me o7ug ao

Domain Item Report
Interviewer/facilitator Junsoo Ro
Credentials MD
Occupation Researcher
Gender Male

Research team
and reflexivity

Experience and training

Relationship established

Participant knowledge of the
interviewer

Interviewer characteristics

9yr experience of
quantitative research and
health policy research

Some have

reasons for doing the
research, credentials,
training experience
Robotic surgery Physician,
Board member (Chief and
vice chief of medical
clinic), Staff of
administration

Study design

Methodological orientation and theory
Sampling
Method of approach
Sample size

Non-participation

Setting of data collection
Presence of nonparticipants
Description of sample

content analysis
Purposive, snowball
E-mail, telephone
15

3 - short of the
knowledge, not answered

face to face,
teleconference

sometimes advisor
demographic data,

Analysis and
findings

occupation
Interview guide Questions
Repeat interviews No
Audio/visual recording Yes, audio recording
Field notes Yes
Duration 1h - 1h 30mins
Data saturation Yes
Transcripts returned No
Number of data coders 1
Description of the coding tree No

Derivation of themes

Software

Participant checking
Quotations presented
Data and findings consistent
Clarity of major themes
Clarity of minor themes

Derived from data and
theoretical framework

Excel for windows
Taguette

No
Yes
Yes
Yes
Yes
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ZHREE BE AN AFEFEYo] drAanh. =3 27
A o] HFH oz Aol o Byt
F 15 2E S =UH YA A7E EA
=7 =9 39 371 ol% &4 94
e 16(72.7%) 11(37.9%)
SEL!
H 4= 6(27.3%) 18(62.1%)
e NFEEPY 17(77.3%) 16(55.2%)
° z39 5(22.7%) 13(44.8%)
s w7 986 764
P AR, Y F2F D 2R5s BE

20059 2RFE £Y olF AT YAl 2REEL

AxHoz FIlsch B3 AP A¢ 20174 2

AA o] of 10%7} 2RFER o] 2o Hk

16 A= ARAY $&

i%/\/\
A= 2RFE  HIFE  AAEE e
o=
2005 4 1,110 1,114 0.4%
2006 86 1,534 1,620 5.3%
2007 292 1,894 2,186 13.4%
2008 995 1,786 2,781 35.8%
2009 2,125 1,999 4,124 51.5%
2010 2,475 1,959 4,434 55.8%
2011 2,662 2,461 5,123 52.0%
2012 2,797 2,527 5,324 52.5%
2013 2,831 2,553 5,384 52.6%
2014 3,113 2,309 5,422 57.4%
2015 3,598 1,995 5,593 64.3%
2016 4,715 1,932 6,647 70.9%
2017 5,308 2,053 7,361 72.1%
:lx'-'i: ok ]
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® 17 A= XS FeF
i%/\}\
A= 284E wIFE AATE o
=
2005 5 12,528 12,533 0.0%
2006 10 16,303 16,313 0.1%
2007 79 20,987 21,066 0.4%
2008 556 26,903 27,459 2.0%
2009 1,804 31,893 33,697 5.4%
2010 2,172 34,285 36,457 6.0%
2011 2,320 39,471 41,791 5.6%
2012 2,577 44,378 46,955 5.5%
2013 2,341 42.964 45,305 5.2%
2014 1,968 32,742 34,710 5.7%
2015 1,770 24,800 26,570 6.7%
2016 2,115 25,488 27,603 7.7%
2017 2,429 24,773 27,202 8.9%
APAGNAE 200990 BERFEHo] RIAFEFS 233 o|F
TF3 ZESFEFO] FUEIET. AL dME RESETFS
S7V8al oy AA| <2 10% 7S A SHA T
10000
8000
&000
4000
2000 , .
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
+E243 +2U23 el s
I8 6. APAYL A= FEg Fo)



50000

40000

30000

20000

10000

0

W

2005 2004 2007 2008 2009 2010 2011 20712 2013 2014 2015 2016 2017

2GS TR ELT

B0.0%

70.0%

&0.0%

50.0%

40.0%

30.0%

20.0%

10.0%%

0.0%

Y 7RG ARl 5EY Fol

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

a9 8 MPAY, Y BRare 28 F0

- 93 - F"f::'r }ﬂ %EH



R

vA
™

3

X

8.0%
3.2%
2.3%
3.8%
1.9%
3.0%
3.0%
2.4%

0wy o ©O© ™M N N —~ N
O AN © © >~ o AN AN
® © Q o ¥ &6
Y - N - M oM o
~ &0 &N A ™~
oo O o0 ©W JFF NN o <
O O O O O AN oo N
ST N e N >\ aN
© —
X R R R R R R
o M —~H OO © N —= 1O
o I fo BEENYo BN S A U U Ve BN T'e ]
MmO NN O © 1, o= O
v oo O O O W o <t
— 3 & & © - ™M
©
O H ©O© M © oM 1 oo
coO < IO 1o > © o~ <t
< NN o 1 1o 0
oo AN

<
T X X X X T XK
W B B T OB T T K
Wr we we Fe we Fe we W
o W O " N RO
T o T o) T T oo Mo

6.1%
4.3%
4.2%
3.5%
3.2%
2.0%
4.9%
2.9%
4.6%

82,226
6,815

9,377
309
389

7%
40%

9,312
1,156

7,091
783
835

1,151

1,401

8,944
14,096
14,018
20,459
17,694
22,958

48%

910
1,364
1,431

M
g

o

Ko

ol7
462
409

46%

M
!

N

Ko

3,498

910
686
169

49%
46%
60%
92%
73%

1,267
1,201
1,312

161

- 94 -

1,099
1,780

1,419
443




$28)00 4 714 BTh RYTERE AYAL,
<
T

%o Bgo] oJany

AP AL At
_E_ _ i%/\ B i%/\ 2=
’ 2REE RYSE L BEFE RIS LT
= T =
g
faods 28,810 19,218 60% 2,464 64,090 3.7%
o =} - - - 17,234 288,558 5.6%
Ao
40t )=k 432 168 72.0% 6,130 110,926 5.2%
40tH 93 68 57.8% 8,844 89,597 9.0%
50tH 4,663 2,614 64.1% 3,417 107,003 3.1%
60TH 13,261 12,480 51.5% 1,159 51,658 2.2%
70TH 11,011 10,479 51.2% 519 16,751 3.0%
80t o)A+ 1,541 303 83.6% 77 1,580 4.6%
AER9N
29
_ 3,924 3,660 51.7% 2,507 61,691 3.9%
(HA)
9 3,498 2,811 55.4% 3,048 59,150 4.9%
3E9 5,775 4,606 55.6% 4,878 85,025 5.4%
)=e)
N i 15,613 8,141 65.7% 8,759 133,317 6.2%
(A1)
BRI
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Time
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20. 2RFE

=9 7]

rJ

APt A5 ITSA &4 234

T ] YA 5
baseline 0.142(-0.308 0.592) 0.326(0.544 1.197)

immediate change
slope change
constants

4.931(2.459 7.403)"
1.094(0.547 1.642)"
10.211(4.758 15.663)

4.198(-0.582 8.897)
1.559(0.500 2.618)"
44.775(33.613 55.939)

*: P<0.05
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21, 2R s =91 7

TE e JLBA >
baseline 0.821(-1.691 3.333) 1.370(-1.779 4.519)

immediate change
slope change
constants

10.791(-3.002 24.585)
2.715(-0.340 5.771)
91.605(64.098 119.113)

9.131(-8.155 26.417)
4.459(0.630 8.289)"
141.287(100.241 182.334)

*: P<0.05
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M 2 ZREae =Y olF PSA AAEel S7Hle Aot

T
EY-1E27 =387 EY+287 ER+TEY

‘ @ Actual

a3 13, 2E5< =9 71 PSA HAEF ITSA 24 43

T 22 2B 5% w9l 7)FoA PSA AAFEF ITSA A A3

T PSA AL
baseline -4.878(-7.308 -2.447)
immediate change 2.784(-10.435 16.023)
slope change 3.463(0.509 6.416)"
constants -73.942(-102.022 -45.863)

*: P<0.05
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ek A e AANSSHE

= Zz =

ITSA 2 3%

T A = A o8 = A9 A =9 A9
baseline -0.212(-1.452 1.027) -1.140(-2.729 0.448) -0.326(-1.178 1.830)

immediate change
slope change

constants

-1.528(-7.551 4.494)
0.889(-0.430 2.208)
41.09(35.195 50.989)

-2.939(-11.725 5.847)
2.205(0.281 4.130)*
52.229(44.05360.405)

-0.924(-8.485 6.636)
0.324(-1.331 1.980)
41.82(31.441 52.211)

*: P<0.05
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24. AHASYG A e 73 vl AASFE

ITSA 2 3%

T AA =94 AH <A =AY AAE =4 AH
immediate change (pre-post) -0.832(-7.767 6.104) -4.298(-14.599 6.002) 0.654(-8.031 9.339)
slope change (pre-post) 0.564(-7.767 6.104) 1.606(-0.649 3.862) 0.117(-1.785 2.019)
post-trend (84 <) 0.778(0.172 1.384)* 1.065(0.166 1.966)* 0.654(-0.105 1.413)
post-trend (¢ 0.251(-0.354 0.857) -0.048(-0.948 0.852) 0.379(-0.379 1.138)

*: P<0.05

TAA: AA 2R =9 AY, 27428 =4 AS: oA, 5, 2
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TA): AA 2Ree =4 A9, B): 2718 =




b

25. A Y

o

A PAFA AAFZE ITSA 27

T A = A oA =9 A9 A =9 A9
baseline -0.267(-0.885 0.350) -1.469(-3.4560.517) -0.300(-0.962 0.361)
immediate change 1.171(-2.244 4.586) -0.111(-11.09710.873) 4.659(0.998 8.319)*
slope change 0.323(-0.425 1.071) 2.207(-0.1984.613) 0.224(-0.557 1.026)
constants 68.33(62.789 73.868) 46.047(37.995 54.100) 68.88(62.750 75.196)

*: P<0.05

TAA A 2REE =9 A, 2AY =9 A UA, BE, 29U, DAY 59 AL R 0T, 8, 4%, A, A, AF
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3260 APAS ALd&2A 0 Bl AAFSE ITSA 234
T AA =94 AH A8 =AY AAE =<4 A4S
immediate change (pre-post) 1.258(-2.799 5.314) -6.729(-13.477 0.017) 5.298(0.796 9.801)*
slope change (pre-post) 0.235(-6.653 1.123) 0.746(-0.731 2.224) 0.110(-0.876 1.096)
post-trend (1 H) 0.055(-0.298 0.409) 0.361(-0.227 0.951) -0.075(-0.468 0.317)
post-trend (+4<h) -0.107(-0.461 0.246) -0.439(-1.028 0.150) -0.049(-0.443 0.343)
*: P<0.05
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T A = A oY =9 A9 LAY =94 A9
baseline 0.709(0.266 1.151) 0.271(-0.45 50.998) 0.636(-0.142 -1.414)

immediate change
slope change

constants

-3.325(-5.770 -0.879)*
-0.381(-0.917 0.155)
48.915(32.811 65.017)

-2.355(-6.252 -1.782)*
-0.358(-1.239 0.521)
45.923(28.166 63.679)

-6.065(-10.369 1.762)
-0.148(-1.09 0.794)
50.479(32.368 68.589)

*: P<0.05
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28. Y WA Fa F0YE Ul AASHE ITSA A5

T AA = A4S A8 =9 A9 A =4 A9
immediate change (pre-post) -2.627(-6.846 1.591) -3.594(-10.305 3.116) -4.486(-10.551 1.578)
slope change (pre-post) -0.705(-1.630 0.218) -0.958(-2.427 0.511) -0.355(-1.683 0.972)
post-trend (g <eH) 0.327(-0.040 0.696) -0.087(-0.673 0.498) 0.487(-0.042 1.017)
post-trend (<) 0.251(-0.117 0.619) -0.047(-0.634 0.538) 0.379(-0.150 0.909)

*: P<0.05
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£ 20 ARG ARBA AAFEE

ITSA 2 3%

T2

A =9 A<

oY =9 A9

A =9 A9

baseline
immediate change
slope change

constants

1.086(0.663 1.509)
-2.973(-5.311 -0.636)*
-1.037(-1.549 -0.525)*
50.147(27.307 72.980)

0.108(-0.4300.647)
-1.898(-4.876 -1.080)*
-0.987(-1.751 0.554)
45.824(25.719 65.929)

1.066(0.393 1.738)
-5.184(-8.902 1.465)
-0.823(-1.638 -0.009)
60.229(49.275 71.184)

*: P<0.05

TAA: AA Z2EFE = X9,
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ITSA 2 3%

.?_

A

AA =94 A

o8 = A9

AAY =Y A

immediate change (pre-post)
slope change (pre-post)
post-trend (A HA1<H)

post-trend (<)

-2.886(-6.090 0.316)
-1.125(-1.827 -0.424)*
0.049(-0.230 0.329)
-0.107(-0.387 0.172)

-1.660(-6.292 2.971)
0.095(-0.919 1.109)
0.009(-0.395 0.414)
-0.439(-0.844 -0.034)*

-5.162(-9.730 -0.593)*
-1.033(-2.033 -0.032)*
0.242(-0.156 0.641)
0.034(-0.364 0.433)

*: P<0.05

TAA: AA 2RFE 59 A, 247

= AY: oA, F5, 42

- 123 -

o

AAY =Y A R4,

o,

exh A&, Al A, Al

i)

=
T



AYAYG B A5 BAE £6F AAFEE USE 2T
A3 25 13 E Adstie =9 olF =9 ojdEn AASH
= = =] = =]
go] F7kete FAUAT FAHCE FelsAE itk

' L] o

1 5 &

H L]
[ o E . 24
. : .

o | |

s - e

h ! o |8

% . Ko

2 ¢ | .

L =]
. ol
°
3 2 ,
U787 E8-3=27| Y EYU2F) ZY+TET| =872 =327 EIEI LY+227] E‘EI+I7E7|
time time
® Actual Predicted ® Actual Predicted
A) B)
s
s . .
. Eh . .

o] L :

" R

¥ ; . z

K o ' £

ol T 3

Y e . o0

. ¢ e

ﬁ’ I'e] .

N7I T T T T

29757 £9357| Elﬂ Eg;,,‘z%y‘ Eﬂ+l7§;| =UTRY =327 =Y EYE7| EUT87|

time time
® Actual Prodicted ® Actual Predicted
©) D)
TA): &5 1&29E&FHAD), B): &5 2849, (O &5 324, O &5 429G D)
% 30, AFAY AA e &5 EHAE AASFE ITSA 234

' ia”]”ﬁr

L1



0 A FE A5 BEHE AASFE ITSA 239

T2 25 1EAEFHA) A5 289 a5 3R a5 4E9EFH D)
immediate change (pre-post)  2.407(-14.217 19.033)  2.820(-23.9 18.547)  2.918(-9.971 15.808) 2.493(-7.349 12.335)
slope change (pre-post) -0.880(-4.521 2.760) -2.309(-5.752 1.133) 0.455(-2.367 3.278)  2.072(-0.082 4.228)
post-trend -0.874(-2.928 1.178)  0.712(-1.229 2.654) 0.272(-1.320 1.864)  1.095(-0.120 2.311)
*: P<0.05
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FA} A5 B9d AAEZ=E [TSA A7

T2 25 1EAEFHA) a5 289 a5 3R a5 4E9EFH D)
immediate change (pre-post)  11.527(5.798 17.256)*  0.921(-7.848 9.692) 1.163(-5.537 7.863)  3.945(-0.794 8.684)
slope change (pre-post) 0.781(-0.473 2.036) -1.275(-3.196 0.645)  -0.119(-1.587 1.347)  1.001(-0.037 2.038)
post-trend -0.648(-1.356 0.059) -0.284(-1.367 0.799)  -0.376(-1.203 0.451)  0.116(-0.468 0.702)
*: P<0.05
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F 33 AT A e &

T3

immediate change (pre-post)

|

=& [TSA A3}

= o
&5 2%

&5 389 a5 4253 )

-2.257(-5.634 1.119)
0.286(-0.453 1.025)
0.549(0.132 0.966)*

-2.610(-7.685 2.463)
0.445(-0.666 1.556)
0.360(-0.266 0.987)

-4.679(-9.859 0.500)
slope change (pre-post) -0.963(-2.097 0.171)
post-trend

0.447(-0.192 1.087)
*: P<0.05

-2.533(-6.478 1.411)
-0.856(-1.720 0.007)
-0.032(-0.520 0.454)
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A A5 B AZZ=5 [TSA A3}

A5 4RAE )
-1.894(-5.038 1.249)
-0.546(-1.234 0.142)

0.158(-0.229 0.547)

45 389
-4.192(-8.118 -0.265)*

-1.291(-2.150 -0.43D)*
0.035(-0.449 0.520)

3 34 WAL dd
AT 28H2

-0.018(-4.202 4.240)
-0.256(-1.181 0.667)
-0.144(-0.666 0.377)

A5 TRAEHA)
~4.637(-8.475 ~0.799)*
~1508(-2.438 ~0.757)*

0.104(-0.359 0.578)

T
immediate change (pre-post)
slope change (pre-post)
post-trend

*:. P<0.05
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A Fede BAR A% A AU Sl 2ise
Bge =9 o F 3dz FAekA) ol F 10%THE HASHAL
E 36 AL £ 9 2RSS B

s AAF< EETE HATs 2ETE &8
2008 903 87 816 9.6%
2009 1,219 219 1000 18.0%
2010 1070 265 805 24.8%
2011 1,191 247 944 20.7%
2012 1,396 243 1153 17.4%
2013 1,475 252 1223 17.1%
2014 1,177 167 1010 14.2%
2015 888 148 740 16.7%
2016 784 125 659 15.9%
2017 866 152 714 17.6%
2018 762 128 634 16.8%
2019 958 168 790 17.5%

60.0%

10.0%%
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2D M 2 BREE B9 oF FEE e BRAY, AY

A SA7F S7HE Aot

B4 20059 ©) F 2019974 o F7k mmA FE A f

S Hpapillary cancer)2 A &2 02 96% o]Ae] &8 Xt

%37 AmE AN 9eE FE5E AR
w= (§5 419D ey A =
2005 2,629 14 2,643 99.47
2006 1,480 30 1,510 98.01
2007 1,533 25 1,558 98.4
2008 1,416 34 1,450 97.66
2009 1,589 53 1,642 96.77
2010 1,532 46 1,578 97.08
2011 1,689 33 1,722 98.08
2012 1,769 42 1,811 97.68
2013 1,712 34 1,746 98.05
2014 1,363 27 1,390 98.06
2015 1,284 26 1,310 98.02
2016 1,275 12 1,287 99.07
2017 1,618 13 1,631 99.2
2018 1,442 24 1,466 98.36
2019 1,572 56 1,628 96.56
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AGAgeNAe] HEG=E B4 A 2008dFE 2017d71A]
A& o7 100~150% =2 AF=E AT
# 39 2EFE 2AHA HAYE EAEHAY
2RIz 2RI
e EEN o scom. IE e
Y A= ® b= D) (MO
(A) ©)
2008 105 51.2% 105 52.50% 100.0%
2009 160 47.6% 118 41.00% 135.6%
2010 197 55.3% 131 45.80% 150.4%
2011 248 57.4% 178 50.10% 139.3%
2012 225 63.6% 170 57.20% 132.4%
2013 185 61.1% 134 54.70% 138.1%
2014 175 56.3% 137 51.50% 127.7%
2015 223 69.0% 174 64.20% 128.2%
2016 352 81.3% 302 81.60% 116.6%
2017 309 77.1% 244 73.50% 126.6%
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¥ 40, 2RaE 24 ARE BARHIHY)

2RI 2R 4
e Az iiz% SCOM Ejjf ol &
2y 4D A= P (WO

0 ©

2008 85 8.6% 87 9.6% 97.7%
2009 228 20.0% 219 18.0% 104.1%
2010 277 26.4% 265 24.8% 104.5%
2011 266 22.5% 247 20.7% 107.7%
2012 283 19.4% 243 17.4% 116.5%
2013 269 18.9% 252 17.1% 106.7%
2014 183 15.5% 167 14.2% 109.6%
2015 178 18.1% 148 16.7% 120.3%
2016 137 16.8% 125 15.9% 109.6%
2017 153 19.2% 152 17.6% 100.7%
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Abstract

A study on new medical technology
adoption process and consequences

- a case study of robotic surgery in Korea

Junsoo Ro

Department of Health Policy and Management
College of Medicine

The Graduate School

Seoul National University

The adoption of new medical technology is an important issue
that can have an impact on various levels, including individual
practices, healthcare quality, and medical expenses. However, in
Korea, the adoption of new medical technology is primarily driven
by the interests of medical institutions, resulting in optimization at
the institutional level but not necessarily at the national level. To
achieve appropriate management at the national health system
level, it is necessary to understand the reasons and processes for

the adoption of new medical technology in healthcare institutions.
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However, some key aspects of knowledge are lacking due to the
limitations of previous research. There is limited knowledge
regarding the reasons and processes for adopting therapeutic
technology, temporal differences in adoption, and the impact of
the adoption on outcomes. Moreover, it is not known which
theoretical models of adopting new medical technology are
applicable in the Korean context. The national-level effects of
the adoption are also not well understood. To overcome these
limitations, this study uses the case of robotic surgery in Korea
to shed light on the important gaps in the previous literature.
The study was conducted using qualitative and quantitative
research methods. The qualitative research involved interviews
with 15 experts in robotic surgery. In-depth interviews were
conducted to investigate the process, reasons, and outcomes of
the adoption of robotic surgery in healthcare institutions. The
quantitative research analyzed changes in volume of treatment,
such as surgical volume and the number of hospitalized patients,
after the adoption of robotic surgery. It also examined the
changes in the gap between hospitals with high patient volumes
and other hospitals in the region, as well as the impact of the
adoption of robotic surgery on regional relevance index. Data
from the National Health Insurance and Seoul National University
Hospital were used, and frequency analysis and interrupted time

series analysis were employed for the analysis.
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The research results revealed that the preferences of medical
professionals, openness to medical innovation, patient preferences,
policy needs of hospitals, profitability, and private insurance
influenced the adoption of robotic surgery. These factors and
their influence were explained largely by theoretical models from
previous studies. There were differences in the factors considered
important for adoption depending on the adoption period. In the
early stage of robotic surgery, adoption was driven by the policy
need to secure the next-generation surgical tool, based on the
opinions of prominent medical professionals. After the early stage,
increasing patient preferences and rising demand, as well as
adoption cost discounts, were significant factors. The private
insurance system played a critical role in promoting the diffusion
of new medical technology as a strategic feature. The clinical
effects and increased profitability resulting from the adoption also
played a role in promoting adoption by increasing the preferences
of medical professionals and the policy needs of hospitals. This
demonstrates that the results of adopting new medical technology
can further stimulate its adoption, necessitating the consideration
of adding a feedback loop to the existing theoretical model.

The quantitative research results showed that the adoption of
robotic surgery increased the volume of procedures and
screenings at the institutional level and led to concentration

towards hospitals with higher patient volumes at the regional
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level. However, this regional concentration appeared to alleviate
the concentration towards the capital region at the national level.
This suggests that the adoption of new medical technology and
the resulting concentration might improve accessibility, contrary
to conventional concerns about reduced accessibility.

Through this research, it was discovered that existing
theoretical models are generally applicable in the Korean context.
Key factors for the adoption of new medical technology
depending on the adoption period were identified. Additionally, by
considering the impact of outcomes by adoption on subsequent
adoption, a revised theoretical model was proposed. This has
allowed for a broader understanding of the reasons, processes,
and outcomes of the adoption of new medical technology in
healthcare institutions. The adoption of new medical technology
has a positive effect at the national level by redirecting
healthcare demand from the capital region to local regions, which
highlights the importance of considering adoption decisions at the
level of the regional healthcare system.

Keywords: New medical technology, Robotic surgery, Adoption of
new medical technology, Impact of new medical technology,
Reasons for the adoption of robotic surgery, Results of the
adoption of robotic surgery
Student Number: 2018-34252
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