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ORIGINAL ARTICLE

Effects of Surgery Volume on In Hospital Mortality of Cancer Patients in

General Hospitals

Kyung-il Youn

Department of Medical Humanities, Keimyung University School of Medicine, Daegu, Korea

Background: Although the mortality rate in cancers has been decreased recently, it is still one of the leading causes of death in most
of the countries. This study analyzed the relationship between surgery volume and in hospital mortality of cancer patients. The pur-
pose of this study is to investigate the relationship in Korean healthcare environment and to provide information for the policy de-

velopment in reducing cancer mortality.

Methods: The study sample was the 20,517 cancer patients who underwent surgery and discharged during a month period be-
tween 2008-2011. The data were collected in Patient Survey by Korean Institute of Social Affairs. Logistic regression was used to
analyse a comprehensive analytic model that includes a binary dependent variable indicating death discharge and independent
variables such as surgery volume, organizational characteristics of hospitals, socio-economical characteristics of the patients, and

severity of disease indicators.

Results: In chi-square test, as the surgery volume increases, the in-hospitals mortality showed a downward trends. In regression
analysis, the relationship between surgery volume and mortality showed significant negative associations in all types of cancer ex-

cept for pancreatic cancer.

Conclusion: In the absence of other information patients undergoing cancer surgery can reduce their risk of operative death by se-
lecting a high-volume hospital. Therefore, policies to enhance centralization of cancer surgery services should be considered.

Keywords: Surgery volume; Cancer mortality; Discharge summary data
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Table 1. Definitions of variables

Variable agﬁ:'aft’ifon Definition

Gender Individual 1 (male), 2 (female)

Age (yr) Individual  1(40-49), 2 (50-59), 3 (60-69), (4) 70-79, 5 (> 80)
Admission sources  Individual 1 (outpatient), 2 (emergency department)
Insurance type Individual 1 (National Health Insurance), 2 (Medical Aid Program)
Length of stay (day) ~ Individual 1 (verylow), 2 (low), 3 (medium), 4 (high), 5 (very high)
Severity Individual ~ 1(CCI 0), 2 (CCI 1), 3(CCI 2), 4 (CCI 3+)

Hospital location Hospital 1 (Seoul), 2 (Metropolitan), 3 (Urban area)
Hospital type Hospital 1 (tertiary hospital), 2 (general hospital)

Surgery volume Hospital 1 (very low), 2 (low), 3 (medium), 4 (high), 5 (very high)
Treatment outcome  Individual 1 (in hospital death), 2 (survival)

CCl, Charlson Comorbidity Index.
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Table 2. General characteristics of sample patients (2008-2011)

Characteristic Category Stomach Colon Liver Pancreatic Lung Total
Gender Male 4,848 (68.5) 4,417 (60.7) 1,985(78.0) 357 (57.5) 2,082 (69.5) 13,689 (66.7)
Female 2,228(31.5) 2,862(39.3) 561(22.0) 264 (42.5) 913(30.5) 6,828(33.3)
Age (yr) 40-49 1,098 (15.5) 790(10.9) 392(15.4) 53(85) 206(6.9) 2,539(12.4)
50-59 1,889(26.7) 1,770(24.3) 840(33.0) 152 (24.5) 648 (21.6) 5,299 (25.8)
60-69 2,220(31.4) 2,374(32.6) 817(32.1) 202(32.5) 1,055 (35.2) 6,668 (32.5)
70-79 1,598 (22.6) 1,847 (25.4) 419(16.5) 188(30.3) 923(30.8) 4975(24.2)
>80 271(38) 498 (6.8) 78(3.1) 26(4.2) 163 (5.4) 1,036 (5.0)
Admission source Elective 6,446 (91.1) 6,319(86.8) 2,118(832) 452(72.8) 2,535(84.6) 17,870 (87.1)
Emergency 630(8.9) 960(13.2) 428(16.8) 169(27.2) 460(15.4) 2,647(12.9)
Insurance type National Health Insurance 6,654 (94.0) 6,786(93.2) 2,324(91.3) 584 (94.0) 2,775(92.7) 19,123(93.2)
Medical Aid Program 422 (6.0) 493(6.8) 222(8.7) 37(6.0) 220(7.3) 1,394 (6.8)
Length of stay (day) Very low 1,358(19.2) 1,269(17.4) 441(17.3) 123(19.8) 515(17.2) 3,507 (17.1)
Low 1,181(16.7) 1,501 (20.6) 545(21.4) 125(20.1) 572(19.1) 4,163(20.3)
Medium 1,694 (239) 1,320(18.1) 527(20.7) 113(18.2) 600(20.0) 4570(22.3)
High 1,346 (19.0) 1,618(22.2) 496(19.5) 132(21.3) 705(235) 3,982(19.4)
Very high 1497 (21.2) 1,571(21.6) 537(21.1) 128 (20.6) 603(20.1) 4,295(20.9)
Severity CClo 4,905(69.3) 4,818(66.2) 1,063 (41.4) 328(52.8) 1,831(61.1) 12,935(63.0)
CCIn 368(5.2) 244.(34) 1,156 (45.4) 43(6.9) 217(7.2) 2,028(9.9)
CCl2 366 (5.2) 412(5.7) 85(3.3) 35(5.6) 190(6.3) 1.088(5.3)
CCl 3+ 1,437 (20.3) 1,805(24.8) 252(9.9) 215(34.6) 757 (25.3) 4,466 (21.8)
Treatment outcome Alive 6,909 (97.6) 7,115(97.8) 2,372(932) 562 (90.5) 2,792(932) 19,750(96.2)
Death 167 (2.4) 164 (2.3) 174 (6.8) 59(9.5) 203(6.8) 767(3.7)
Hospital location Seoul 3,016 (42.6) 3,150 (43.3) 1,028 (40.4) 273(44.0) 1,203(40.2) 8,670(42.3)
Metropolitan 1,799(25.4) 1,713 (23.5) 622 (24.4) 111(17.9) 568(19.0) 4,813(235)
Urban area 2,261(32.0) 2416(33.2) 896(35.2) 237(382) 1,224 (40.9) 7,034(34.3)
Hospital type Tertiary 5,032 (71.1) 4,.877(67.0) 11(71.1) 416(67.0) 1,841 (61.5) 13,977 (68.1)
Acute general 2,044(289) 2,402 (33.0) 735(289) 205(33.0) 1,154(38.5) 6,540(31.9)
Hospital surgery volume level Very low 1,344(19.0) 1,282 (17.6) 449(17.6) 103(16.6) 535(17.9) 3,988(19.4)
Low 1.410(19.9) 1,526 (21.0) 513(20.1) 139(22.4) 633(21.1) 4,057 (19.8)
Medium 1,485(21.0) 1,501 (20.6) 568 (22.3) 123(19.8) 608(20.3) 4,174(20.3)
High 1,328(18.8) 1,465(20.1) 489(19.2) 131(21.1) 558 (18.6) 4,052(19.7)
Very high 1,509 (21.3) 1,505 (20.7) 527(20.7) 125(20.1) 661(22.1) 4,246 (20.7)
Total 7,076(100.0) 7,279(100.0) 2,546 (100.0) 621(100.0) 2,995(100.0)  20,517(100.0)
Values are presented as number (%).
CCl, Charlson Comorbidity Index.
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Table 3. General characteristics and level of surgery volume

Characteristic Very low Low Medium High Very high pvalue
All: volume threshold 1-31 32-70 71-143 144-269 >270
No. of patients 3507(17.1) 4,163(203) 4570(22.3) 3982(19.4) 4,295(20.9)
Gender (female) 1.352(19.8) 1.350(19.8) 1,390 (20.4) 1,338(19.6) 1,398 (20.5) 0.90
60<Age<69 1,220(18.3) 1,361(20.4) 1,388 (20.8) 1,336 (20.0) 1,363 (20.4) 0.00
70<Age<79 1.198(24.1) 1,022 (20.5) 999(20.1) 957(19.2) 799(16.1)
Age <80 359(34.7) 220(21.2) 210(20.3) 154(14.9) 93(9.0)
Emergency admission 747(282) 572(21.6) 600(22.7) 423(16.0) 305(11.5) 0.00
Medical aid program 474(34.0) 305(21.9) 304(21.8) 200(14.3) 111 (8.0) 0.00
Medium LOS 685(15.0) 938(20.5) 858(18.8) 987 (21.6) 1,102 (24.1) 0.00
Low LOS 1,080(27.1) 1,004 (25.2) 720(18.1) 670(16.8) 508(12.8)
Very low LOS 1,389(32.3) 1,156 (26.9) 689(16.0) 530(12.3) 531(12.4)
CCl 3+ 664 (14.9) 864(19.3) 903(20.2) 661(14.8) 1.374(30.8) 0.00
Death 262(34.2) 198(25.8) 150(19.6) 94(12.3) 63(8.2) 0.00
Urban hospitals 1,883 (26.8) 1,620(23.0) 1,277(18.2) 1,478 (21.0) 776(11.0) 0.00
General hospitals 2,823(432) 1,588 (24.3) 1,066 (16.3) 1,063(16.3) 0 0.00
Stomach: volume threshold 112 13-27 28-48 49-106 >107
No. of patients 1,344.(19.0) 1,410(19.9) 1,485(21.0) 1,328(18.8) 1,509(21.3)
Gender (female) 401(18.0) 453(203) 455(20.4) 419(18.8) 500(22.4) 0.36
60<Age<69 413(18.6) 452(20.4) 462(208) 423(19.1) 470(21.2) 0.00
70<Age<79 379(23.7) 321(20.1) 334(209) 272(17.0) 292(18.3)
Age<80 90(33.2) 55(20.3) 46(17.0) 43(15.9) 37(13.7)
Emergency admission 182(28.9) 146 (23.2) 155 (24.6) 77(12.2) 70(11.1) 0.00
Medical aid program 158(37.4) 95(22.5) 79(18.7) 53(12.6) 37(8.8) 0.00
Medium LOS 213(12.6) 300(17.7) 351(207) 360(21.3) 470(27.7) 0.00
Low LOS 385(28.6) 349(25.9) 290(21.5) 189(14.0) 133(9.9)
Very low LOS 526(35.1) 422(282) 268(17.9) 172 (11.5) 109 (7.3)
CCl 3+ 182(12.7) 321(22.3) 300(209) 202(14.1) 432(30.1) 0.00
Death 67 (40.1) 46(27.5) 25(15.0) 16(9.6) 13(7.8) 0.00
Urban hospitals 663(29.3) 534(23.6) 343(15.2) 470(20.8) 251(11.1) 0.00
General hospitals 947 (46.3) 462 (22.6) 365(17.9) 270(13.2) 0 0.00
Colon: volume threshold 1-10 11-22 23-46 47-106 >107
No. of patients 1282 (17.6) 1,526 (21.0) 1,501 (20.6) 1,465 (20.1) 1,505 (20.7)
Gender (female) 505(17.6) 606 (21.2) 618(21.6) 589(20.6) 544(19.0) 0.06
60<Age<69 389(16.4) 522(22.0) 503 (21.2) 474(20.0) 486(205) 0.00
70<Age<79 373(202) 424(23.0) 406(22.0) 351(19.0) 293(15.9)
Age <80 167 (33.5) 144(28.9) 82(16.5) 68(13.7) 37(7.4)
Emergency admission 252 (26.3) 267(27.8) 227 (23.6) 126 (13.1) 88(9.2) 0.00
Medical aid program 169 (34.3) 112(22.7) 109(22.1) 65(13.2) 38(7.7) 0.00
Medium LOS 125(9.5) 244(18.5) 324(24.5) 335(25.4) 292(22.1) 0.00
Low LOS 346 (21.4) 434(26.8) 357(22.1) 290(17.9) 191(11.8)
Very low LOS 500(31.8) 539(34.3) 262(16.7) 169(10.8) 101 (6.4)
CCl 3+ 211(11.7) 342(189) 400(22.2) 241(13.4) 611(33.9) 0.00
Death 65(39.6) 36(22.0) 38(232) 14(85) 11(6.7) 0.00
Urban hospitals 607 (25.1) 627(26.0) 458(19.0) 455(18.8) 269(11.1) 0.00
General hospitals 980(40.8) 664 (27.6) 377(15.7) 381(15.9) 0 0.00
Liver: volume threshold 15 6-16 17-33 34-64 >65
No. of patients 449(17.6) 513(20.1) 568 (22.3) 489(19.2) 527(20.7)
Gender (female) 100(17.8) 113(20.1) 124(22.1) 108(19.2) 116 (20.6) 1.000
60<Age<69 138(16.9) 164(20.1) 183(22.4) 152 (18.6) 180(22.0) 0.16
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Table 3. Continued

Characteristic Very low Low Medium High Very high pvalue
70<Age<79 88(21.0) 97(23.2) 93(22.2) 70(16.7) 71(16.9)
Age<80 22(28.2) 13(16.7) 17(21.8) 10(12.8) 16 (20.5)
Emergency admission 106 (24.8) 94(22.0) 79(18.5) 63(14.7) 86(20.1) 0.00
Medical aid program 55(24.8) 55(24.8) 47(21.2) 32(14.4) 33(14.9) 0.00
Medium LOS 95(18.0) 126(23.9) 138(26.2) 12(21.3) 56 (10.6) 0.00
Low LOS 100(20.2) 90(18.1) 101(20.4) 94(19.0) 11(224)
Very low LOS 144(26.8) 115(21.4) 62(11.5) 81(15.1) 135(25.1)
CCl 3+ 54(21.4) 55(21.8) 49(19.4) 39(15.5) 55(21.8) 0.00
Death 60 (34.5) 51(29.3) 28(16.1) 13(7.5) 22(12.6) 0.00
Urban hospitals 171(19.1) 312(348) 137(15.3) 133(14.8) 143(16.0) 0.00
General hospitals 263(35.8) 280(38.1) 188 (25.6) 4(05) 0 0.00
Pancreatic: volume threshold 1 23 4-6 711 >12
No. of patients 103(16.6) 139(22.4) 123(19.8) 131(21.1) 125(20.1)
Gender (female) 50(18.9) 53(20.1) 58(22.0) 47(17.8) 56(21.2) 0.18
60<Age<69 30(14.8) 42(20.8) 44(21.7) 37(18.3) 49(24.2) 0.37
70<Age<79 35(18.6) 42(22.3) 37(19.7) 41(21.8) 33(17.6)
Age<80 6(23.1) 6(23.1) 5(19.2) 8(30.8) 1(38)
Emergency admission 22(13.0) 41(24.2) 37(21.8) 39(23.0) 30(17.7) 044
Medical aid program 9(239) 9(239) 7(18.6) 7(18.6) 5(133) 0.65
Medium LOS 17(15.0) 17(15.0) 25(22.1) 29(25.7) 25(22.1) 0.00
Low LOS 19(14.4) 36(27.3) 21(15.9) 19(14.4) 37(28.0)
Very low LOS 26(20.3) 41(32.0) 28(21.9) 14(10.9) 19(14.8)
CClI 3+ 23(107) 38(17.7) 34(158) 52(24.2) 68(31.6) 0.00
Death 12(20.3) 17 (28.8) 14(23.7) 13(22.0) 3(5.1) 0.00
Urban hospitals 42017.7) 65(27.4) 64(27.0) 49(20.7) 17(7.2) 0.00
General hospitals 62(30.2) 71(34.6) 49(23.9) 23(11.2) 0 0.00
Lung: volume threshold 1-5 6-12 13-31 32-44 >45
No. of patients 535(17.9) 633(21.1) 608 (20.3) 558 (18.6) 661(22.1)
Gender(female) 156 (17.1) 186 (20.4) 181(19.8) 174(19.0) 216(23.6) 0.63
60<Age<69 164 (15.5) 244.(23.1) 218(20.7) 196 (18.6) 233(22.1) 0.00
70<Age<79 190(206) 193(20.9) 196(21.2) 164(17.8) 180(19.5)
Age<80 40(24.5) 36(22.1) 24(14.7) 47(28.8) 16(9.8)
Emergency admission 122(26.5) 107 (23.3) 81(17.6) 87(18.9) 63(13.7) 0.00
Medical aid program 49(22.3) 69(31.4) 46(20.9) 36(16.4) 20(9.1) 0.00
Medium LOS 94(15.7) 105(17.5) 130(21.7) 92(15.3) 179(29.8) 0.00
Low LOS 170(24.1) 193 (27.4) 152 (21.6) 108(15.3) 82(11.6)
Very low LOS 178(29.5) 206 (34.2) 96(15.9) 65(10.8) 58(9.6)
CCl 3+ 116(15.3) 165(21.8) 88(11.6) 171(22.6) 217(28.7) 0.00
Death 56 (27.6) 67(33.0) 33(16.3) 34(16.7) 13(6.4) 0.00
Urban hospitals 226(185) 197 (16.1) 294 (24.0) 306 (25.0) 201(16.4) 0.00
General hospitals 298(25.8) 257 (22.3) 262 (22.7) 186(16.1) 151(13.1) 0.00
Values are presented as number (%).
LOS, length of stay; CCI, Charlson Comorbidity Index.
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Figure 1. In hospital mortality rate of cancer surgery patients by hospital volume level.

HASNESIS|X| 2014;24(3):271-282

www.kshpa.org 277



YounKI ¢ Effects of Surgery Volume on In Hospital Mortality

Har o5 S 4] A omd
S71oll whet fasshs A2 Hof A o
AR S EE Btk S| - CCI3+ &AL 7}
TN 11.6% 2 HAXF HYAN ANH 0 2 afo)
ol -5 CCI 3+ B 42 0] 27151 A0 2 Urefgef A
S| 0 RS 0t A 2 )
A
b Bl T 4 ok
bl el QR 9 2l B olsich
T AMYES v sl B Flgure 13} 2t 1t
0.2 Ak el S 2, 3l 8 ke A

T L84

BRI glom] 7} aepui g Aol &
28 AT G Sl % ol w0 T

7J°ﬂ

i1kad
off

N
N

B
b

Ir

> o
o2t

r—{%_,’

>

Ir
&iﬁ r
L ofl
_\2 o

.

C—)lﬁ
o
o

G2y
off

_|_4

\
Ei»

> Rl ¥2 oF
— O
olN

o]

_l

N ol

0, o
2 ol
°

1
rl

Ju o dlo ?lL 4y o2 &

o
2>, oX o
of
il
o
g
=
30
o
2
=

o A
o
o
>
ol
qum
4y
ﬂH

Eu|
FI

i
o
m
)
m

>
>

30
)

10
o
e
i 1
N
pacs
o
o
i
Ruj
=
=
30,
i
b
e
ok
S
by
J;j

A

2 ol 5515 % Aol 5 Tl Rk A9 2
7} 9.2%, 9.3%, 8.5%2] Z}o| S Hl1, H| WA ApgEo] e 9ot
I} T AFeke] 9= 4.1%2} 4.3%2] Afo o)
PEPE AGE] FAIS 1A 91k Y AL 5

=

Aol ‘- WA WA 2ashe A1E Beld) st
71910) A9 A go] £ Mo B 549 e 1 WY
Ak}t APYEo] Yo Ato 7 ==

2, AL ARl e e B3 o)

4T [

3. HE L) Ao 82 D)X= 20l

Abgol daFE |3l f0lo & Y, 1), PR, RH|A]
9, A YY g, 55, QBT AR, QBT S, s
S 2GSt O|REAAE B EA] 2] FA A= Table 4
o A} A o] B aF M- A S VIR E E Y o
F A S Foulgh Aol7} Il et W I T
O W32 5AM 7} 2H) 0.64 (p=0.001), 045 (p= 0.000)= A}
We-Eo|

of AT
x2
filo —Yl

APgol G F FHRRS B JHO 9 dRte] Abgol
oJ 2} o] APYETE FAo] AL, AT 40tE 7]E 02 & uff S0ty
o] AFo] ZAkH]7} 148 (p=0.028) 2 APLEFEo] =9iT) YA
7F-S-A101 749 54|71 4.22 (p=0.000)2 2= E3F Q1o
H]5}o] AJEtE o] Al A 0 2 =git) A Ylss o 2o
7o s 5 A T WEA SAIZ AL -l

wet Zsieih A S e oA E71 ek Ty

o EFAe] 7% XH )0)257} a2 Ab)s) BHR o] Lol
U o} 27]5hel A9ol = 268 AbkEo] 27tk £ 4 9]

278 wwwkshpa.org

FFEE CCI 13} CC 3404 CCLocH Hlto] 4k17} 22t
170, 2445 Ut 557} 5 248 Ago] 2Hgo] o
710,52 Uehek e1o) AR1A) Ao ulste] A] A7) el
A §olsA Ab o] Eokom, AEEIE el wlste] vt
Fa9Io) S AR} 1582 St
7} ok = 1w WA Sigte) A9 o] STl et
e sl Bt s Ao eton £
o 21455 g 20 Aol ol sl 4 1,
% o aigel froieh el gisick A
ol g vlsiel 8 B U Rl 4
SFov} - ghe'0] Aoz AbEo] T A
e ) Yl 49 4T A

e Aoz L}Ewu}. S AR FRRAL QS
Py £ mof LEREAY] At gl &

O]I%]— O R0 v [EoRS] E‘%\‘ﬂ'ﬁl
7+0.26 (p=0000°|3ick. 483} o1, BHEF, o2 7|2 F2:4
of g ol5}A] Rtk AU Siekel A2t A2 &
ARE RS Hol A S Wl Ao 2 W2 At
H]%E"l ‘ﬂJE‘i ‘UH%” & oA 1.62 (p=0.000)2] SAH|E o

3}-Eo] Z7}8l9th 225 = CCl3+7} CCroxt

=
iy
o r
E
_¢

H]ﬂﬁ}o:] 3.35 (p= 0000)4 SAM| 2 {213t 2ol & Wtk A+
S o) Zpo| = [ofgh Aol & Kol YuhEehH
O] SAko] =9kt

7Qko) 79 ey - A3 A Tholl= folgh Zfol 7t
QUSAaL, Y o] ol Al - A HTt [-olskA| A
S SAto] Wtk SAR|= 1%" 0] 0.28 (p=.00D)% 7H -2 5
AHE Beloh ALY =20 Akl - BEY] 4kt
o Aoz L}EM{ oke] 74 ZH HY PiOV‘#%

oA =

Aok 4aekah Al ato] TAL - ofshH) ohe Ao 1t
ehdth S B QUL ThE Anh TR L AR
& 10|31 Qe AU T B0 SAb]7k 379 Aot
oA & AL 2 AP BT} Telo] 9l A0 Bl
o} o713k FaK]0] SAh] ThE QoA Sof5HA] SBoke
) u]3to] ARkl A gxourt A EAole] o)z 7late] §
OfspA -2 2102 LRk ek A U QR

HHMESISIX] 2014;24(3):271-282



o

Fo| 1

A

"Xapu| Alpigiowo) uospiey?) ‘|99 ‘weiBoid piy [eAIPSJA d|Al ‘8oueInsu| LiesH [euoneN ‘[HN ‘AocuaBisws ‘g7 ‘8Am8je ‘1373 [eAIsIUl 83USPLU0 ‘|7 ‘011l SPpo O
‘(|enJBIUI BOUBPIUOD 9GE) ONBI SPPO Se pajussald ale sanjepy

0000 (¢90¢€0)S70 v000  (€£0-61018€0 2600  (EZ1-L00)620 €000  (€£0-1Z0)6€0 1000 (9502100920 1100  (080-8L0)6ED ybiy Asep
1000  (¥80670)%90 7780  (851-/G0)560 190 (GOEY0I9L'L 1000 (8507101820 9000  (££0-220) 170 ¥500  (L0'L-620)%50 ybiH
8770  (911-¢L0) 160 vLE0  (1E'1-6570)080 LLLOo (L1ZGE0) 80 GE00  (96°0-EE0) LS50 vy (612500780 8200  (v60-C€0)G50 LnIpsjA|
€850  (9L1-LL0)¥60 8920 (1614801921 9240 (00Z-L£0)980 060 (62'1-2501280 2000  (8£0Z€0)050 80€0  (€2°1-250)080 MO
0000 00'L £000 00l a8e0 00'l €000 00l 0000 00l 1500 00l moj Aig\ [8AS] BLUNJOA
0000  (681-1EL)8G 1 9910 (6L1-060) L) €020 (80°€-6L0)951 Sy00  (SVZ-LO'L) LGTL Sy00  (2ZZ-lOoL0s'L G000  (89Z-0CL6LL [esausf a1nay
00'l 00l 00'l 00l 00l 00l hiemio]  sadAy sjendsoy
¥000  (19'1-0LL)EEL 9720 (/81680971 1000 (SE8-L9LvLE €510 (r1'Z-68018E'L €90  (65'1-1£0)90°L G8z0  (06'L-€8°01GC'L uegin
€lZ0  (60'1-690) /80 780  (€91-90)50L 0810  (LZGEL0)96L S0L0  (6¥'1-550) 160 v0L0  (60°L-20)L90 G680  (G5'1-19°0) 60 VdIA
0000 00l 7970 00l 5000 00'l 0810 00l 9110 00l €60 00l [noss uonRedo]
0000 (062507 ¥'T €850  (891-Z80)LLL 0E00  (907-L0°L)60C 0000 (S0G-60Z)GZE 0000 (081-tETIGEE 0000 (G0G-Lv)€se +€120
0/£0  (951-Z£0)901 760 (LL'T570)660 820  (0£5190)1981 0290  (922-52019L0 650 (v8Z-690)0F'L Z€80  (L€ZSE0)060 2139
0000 (6lzzeloLL 160  (€8°1-950) LO'L 2090  (95°EGY0)vEL 7780  (G'1-690) 960 8850 (v1'€-25018Z'L ¥000  (LSPSE'L)8YT L1329
0000 00'l 180 00l ZLL0 00'l 0000 00l 0000 00l 0000 00'L 0132 hiianag
0000 (00F-cre)Llle 0000 (EL'6LLT)E0G ¥000  (ev6¢GL6LE 1000 (€9G/G'1)86C 0000 (€9Z-00°1)29L 0000 (e€¥G9'L) L9 yBiy Aisp
0000  (£6'0¢G0)LLO 0000  (Y9ZEL0)BEL 910  (E2G7L0)9%6'L (920 (¢6THL0) LY 0000 (¥50-¥10)LC0 0000 (¥80-1Z0)2r0 ybiH
0000  (¢£0920) 150 0000 (¢czzvso)oLl Z€90  (00v€v0) Ll ¥250  (¥9'1-8€0)6L0 1000 (¢50:6000) 120 0000 (261022 0)9% 0 WnIpajA|
0000  (80°1-950)8L0 0000  (¥52090)vZ'1 6290 (966G 0)0E] 060  (0%'L-€€0)L90 0500 (S¢'1-9€0) 290 0000  (960-9L°0)6E0 Mo
0000 00'L 0000 00l 2200 00'L 0000 00l 0000 00l 0000 00'L Mo] Aiap Aeys Jo Lpbuan
(580 (¢€1-6L0)20) 0/80  (GL1-290)10°L leL0  (092-9201280 7520 (8Z1-6EDNLLO 6510 (9228800 LKL [BL0  (€9'1€50)€60 dviN
00'l 00l 00l 00l 00l [HN aJueinsuy
0000  (¥6¥-09€lccy 0000  (/99-¢G€)v8Y Zl00  (16e8LLGLT 0000  (0LL45€)20G 0000 (BL'9ELEIOVY 0000 (Z51-€C2)8Le S4B
00'L 00l 00'l 00l 00l 00l 1331 UoISSILpY
8200  (60ZHOLI8YL yl00  (19/5C'1)60°€ G760  (82%1-8010)60'1 lev0 (08152090 G610 (960801151 (S0 (B6TSL0)6Y'L 08<
2610 (6SL-1610)0Z1 9110 (827580161 6020  (9L€1-950)8LC 8660  (08'1-€50)860 G/80 (/8'1-650)50°L G580 (L£1-290)G0°L 6.-0L
9260 (FEL-LL0) 10O 680  (Lze€901zrl (610 (LLYL-850) /8T (950  (86'1-690)LL'L 8lE0  (WE'L-LY0IPL0 Gze0  (0e'1-5°00LL0 69-09
9/60  (¥E'1-GL0)00L G720 (LL€1L0)¥91 7LL0  (L€61-190) L0 G850  (8¥'1-050)98°0 L0Z0  (92'1-7€0)990 €8v0  (cv'1-8r0)Z80 6609
9v00 00l 700 00l 0190 00'l 0650 00’ 8200 00l 870 00l 670 (1A) 8By
€100  (950-890) 180 6100  (E60-770)%90 (90  (96'1-190)60'L GLLO  (60°L-L¥0) LLO 7900  (06'1-66'0) LE'L QL0  (L01-150)€L0 9|ea4
00l 00l 00l 00l 00l 00'L 9N d8pusy
anend (19 %S6)HO anend (9 %S6)HO anend (19 %S6) HO anend (19 %S6) HO anend (19 %S6) HO anend (1 %S6) HO Ko AT
v Buny a11ealaued JEI| uoj0) Uoewolg

J9oued Jo sadAy any Jo L1abins buimojjoy Axjeriow [eydsoy ui Jo s101o1paid b d]qeL

www.kshpa.org 279

24(3):271-282

|X| 2014;



YounKI ¢ Effects of Surgery Volume on In Hospital Mortality

sgre] 79 A |l o] S m folep wzm, 2
ol A= 4otk 80tH o] AR S4to] 311} 5tk A9l
0] A9 BE oA T ALmrt SARIZ} ek
TS B 5.03 (p=0,000)2] SARIE AS-Eo] B3] 27}
B2 Hgich FHEAk] 41 Aol 25k elgkeh. MG
&, o713 244, o278 FRE Agte] BA7E f2l5H)
o Ao Ltk

e r

J[m r%
ol

oo

o] i R0 8 TR S ol A Hol
SH SRk 1AL 5 QoA %o 7131 A3t AL, ),
QATAA Sl vieke B4 2A sho] 4% T AE
of a8 AHAE Aoleh HASte] o B At Sepe] 7
2 A RS A BN 1 e 3
O Ak 7ol BRAAL oF FEE Xol7} QLo RO R s
apo] Z7He % Al o] st %S Holl Ao 2 et

AT & B A 3 4
S39] Z7holl W oA AFEIRIS)] 70 FAIE 2
O Al Gl SEALS B QI B AR S5, A

Ol =0] It
U= 59+

bl wheh et o] ok ARHS melk olefet A
W 28 AL o] AL 71 Aol AFEE) 3

o7} S5 Qb o] AL o L o] Aol
S0l 2ol 10| Gk Holek. ofefet ATHz 7 o 58 &
MOl 53 |- B8'0) 49 A4S Aofstn me o %

oflA] §-ofpA ‘WS- 28 ek Apg Ao Wekthe Al &
e R P R ]

el 2-3o] B3]
Sl 74 5k
Gl 9 ) APl A thet o 3
0191 3% A4 B A A
2]] E]- Birkmeyer 5-[1]°|4t Avritscher (513 2] ©]
918 sl oleiet Anke ool 498l

o el e £ AR e T O 18
”7] AT e sto] Az 4= Qi o] elTtof| A
ol U2 Sf52 85718 W o] T pHRE
B2 e 7Iee] S 4 4d9] 20%0] s 2=

& fezo] Estolof 1 Rt et

4

280 www.kshpa.org

& e .‘:_ _?,]OFﬂ EHX]—OP_O,] 107
O]A}- 7]— oF 5111 o]/\l— _11]0]-45111 o]/\l—/] 7]&&1:]-!:&1—@*] 14-0
O R & Qlok whebA] aidt ARG BAZE GoJ5HA] e

€ IR 33 £l 2 1242 4TS 0

oA ARAS The] Afole T1E et W ﬁ oA i‘iﬂoi QE}
[9,18,19]. T3} Youn [20]-& A7} ISIA|Q} o 2Hojsiate] o7

o1 §-& #Ajet At o) BFol B ATjA 0 2 dleo] e S
& 3k QJglo] Bk stgick upetA] Lol e o)z 7|Te]
Apryshgo] a0 2 vicka B uj Al8jA FebAl o] &
o] B 9717 o] §5H o] Folh His 2.4:0] g8t 91
2 wjelst 2 a stk

AU} A B HAH 02 AU S
% Al o] sl V1 Bl E Wik
/\}%]-_' o] ok7]- __7].01_# Aog L}E}ur,} o} }J:Hi iuq _'_]ol-

o ogerel A% AU SRS A gl et
L 210 ARSI A S 9 Bl A1)

Q47 ol Q) A9l A SHBo] /g

%2 weAom Y
el ol ok ARl e g

BRIl #%

ol 740§ 5011;]. Z ﬂxl-ol-

& 2

oLt Ztee) i W s UL E A= P T
=
o

G S AL TS| 2] Al Y 4
ol B WUO B YFATIE ol $AAS FEet gl
[9,14]. T Z7lol|ALe]e] edBko & A= 2] okAlE] 7]
A B2 F SR Gebe] SE 2PN A0S B
Sl oM o AR o) 2R3, FUTh WATH AAE
9127120 HS e Bastolriaa). 55 APl A9

4] B AR 9 3 olghgo] AejH o2 e Aol B
G40) AF0HE 912 Rk 20l o] Aasteka o7)

cf Lefu Hols B A £ 851 el o
SAHSAA S 3k R Al ofdrkn 2 of ozl
S MeEiste S-S Mk 43102 JuS AR Y

EE o?i

BHMESIS|X| 2014;24(3):271-282



ofr

i M
ok

F Q) ook ABEE ARl 54 g guwr)
of tfat w7} -85 4= ik A} o=l
4207} Lasheh 4 a4t B

QTR AL A0 o2l o

i)
4> Tl

o\ fu

e
i

fﬂj i

o

(o

o

e

> o

e =

Lo >
;

of
4
i

rlo

e rlo X ao o
H

1o
s
i;.o
T
m{;;l
k1
S

2 Srja go] aiEle ERLTAIS oA

of ulgshe o ARAAS $A13 AWt
o] W3], AT oA B vlef 2ol
of 7|9l AAGT ool B ofzrle
1913 AjIl47} 2] Agu] gt walet ¢

P42 SIRF Q1T IS Gk A

s
gt Alg
FETO]
Heh A
A7F AL

]

g
4

g
Mr ox
o

HN

2
lo

o r
i
o m

s

=)

o

(o i

W thea) 2 WA Ee ok
A A0 % fante) 2

o
24 Holn R o 2 e 330 oW A= e
AFE R B, A o o F 19 oWl AP o2l AR o2 Qljt
APEQ 71Hs A ke A B ol A o) At Ax|e o] A=
_]
S

()
lo
fru
hisd
9.
e
2
)
rir
in)
o
re
-
rir
ok
rie
=
2>,
o
-3
4
%
S
2
Eha

So

Shick HollAl A Elolet & 2 Slek 47337t Bt
A3k 59 ) Abgo] 1 HHA 0 2 Atk & 4
U 5 Aol 3t FHAAR B AR ek et
ANIE 4 919 Ao 2 Bolth theo 2 el 5

%0,
)
=ore
Lol

i

-

o
iin3

=
= Ao JloiA o Ak WY1E Yehdle Alad F9e] 2
7] SO ARE ARSI QAL Pl 2713 S =R HAS)
ArtE Motk o] AtolAE TF=et o] e AL E
Al st TFe HAE HAslalAl skl o Ayl &
A5 T e w2 SRR Agkste] oF Agh 7o) HolE
F|oFetarA} sheic =3t oF Ak Wr|ek 22 A1 A
TE AL A o2 A ARE CClL 5 YRR AR
e PR $3= HASISe 4 a2 d=E Tk
SRS LR AL o= S PRI )

TEFY T FAPYY WA TH FF AT e A Y g
of e A NE il e AT A ER
Sttt W] patdo] grkal siA 11 ol Ak K St
e AEE 7ML B e glo B R Y] HAAAR] et
A AEoAE] EA]] LEFE EofEte] EAT U8
7}tk el 2 pawfat AP B 2404 ofd Ve R
TaFe #ES B0kl vl A7l High otk di &
A7t rEdE olew Ee e edste Yo R sk 3l
ko] At rede 2o wste] B4R At 7 S ol 1
T rmEt Aol S Hel oF F2 qIlek ol A e e
=59 22 Apolo] et Mif=E BASh= HAol= Bhget A
T 2 Hofup ¢l F o] mhehi= Abgtolut oot A AT

HAMTSIS|X| 2014;24(3):271-282

—

[$8)

w

N

oo

10.

11.

12.

13.

14.

REFERENCES

. Birkmeyer JD, Siewers AE, Finlayson EV, Stukel TA, Lucas FL, Batista I,

et al. Hospital volume and surgical mortality in the United States. N Engl
J Med 2002;346(15):1128-1137. DOI: http://dx.doi.org/10.1056/NE]Msa
012337

. Kim MG, Kwon §]. Comparison of the outcomes for laparoscopic gas-

trectomy performed by the same surgeon between a low-volume hospital
and a high-volume center. Surg Endosc 2014;28(5):1563-1570. DOLI:
http://dx. doi.org/10.1007/s00464-013-3352-2

. Damle RN, Macomber CW; Flahive JM, Davids JS, Sweeney WB, Stur-

rock PR, et al. Surgeon volume and elective resection for colon cancer: an
analysis of outcomes and use of laparoscopy. ] Am Coll Surg 2014;218(6):
1223-1230. DOI: http://dx.doi.org/10.1016/j.jamcollsurg.2014.01.057
Luchtenborg M, Riaz SP, Coupland VH, Lim E, Jakobsen E, Krasnik M,
et al. High procedure volume is strongly associated with improved sur-
vival after lung cancer surgery. J Clin Oncol 2013;31(25):3141-3146.
DOI: http://dx.doi.org/10.1200/JC0O.2013.49.0219

. Avritscher EB, Cooksley CD, Rolston KV, Swint JM, Delclos GL, Franzini

L, et al. Serious postoperative infections following resection of common
solid tumors: outcomes, costs, and impact of hospital surgical volume.
Support Care Cancer 2014;22(2):527-535. DOI: http://dx.doi.org/10.
1007/s00520-013-2006-1

Shi HY, Wang SN, Lee KT. Temporal trends and volume-outcome asso-
ciations in periampullary cancer patients: a propensity score-adjusted
nationwide population-based study. Am J Surg 2014;207(4):512-519.
DO http://dx.doi.org/10.1016/j.amjsurg.2013.06.019

Chang CM, Yin WY, Wei CK, Lee CH, Lee CC. The combined effects of
hospital and surgeon volume on short-term survival after hepatic resec-
tion in a population-based study. PLoS One 2014;9(1):e86444. DOI:
http://dx.doi.org/10.1371/journal.pone.0086444

. Lee YJ. Differences of cancer patient’s health care utilizations between

medical aid program and national health insurance in the elderly. ] Korea
Contents Assoc 2011;11(5): 270-279. DOI: http://dx.doi.org/10.5392/
jkca.2011.11.5.270

. Kim SY, Park JH, Kim SG, Woo HK, Park JH, Kim Y, et al. Disparities in

utilization of high-volume hospitals for cancer surgery: results of a Kore-
an population-based study. Ann Surg Oncol 2010;17(11):2806-2815.
DOI: http://dx.doi.org/10.1245/s10434-010-1133-x

Lin HC, Lee HC, Chu CH. The volume-outcome relationship of percuta-
neous coronary intervention: can current procedure volume minimums
be applied to a developing country? Am Heart ] 2008;155(3):547-552.
DOL http://dx.doi.org/10.1016/.ahj.2007.10.029

Lee BY. The relationship between surgical volume and mortality in acute
hemorrhagic stroke [dissertation]. Seoul: Korea University; 2011.

Kim YH, Her AY. Relationship between hospital volume and risk-adjust-
ed mortality rate following percutaneous coronary intervention in Korea,
2003 to 2004. Anadolu Kardiyol Derg 2013;13(3):237-242. DOI: http://
dx. doi.org/10.5152/akd.2013.070

Kim YA. Impact of regional differences in cancer patients’ residential and
hospital areas on the survival rate [dissertation]. Seoul: Korea University;
2014.

National Cancer Information Center. Cancer Mortality Rate, 2012. Goy-
ang: National Cancer Information Center; 2014 [cited 2014 Jun 30].
Available from: http://www.cancer.go.kr/mbs/cancer/subview.jsp?id=

www.kshpa.org 281



YounKI ¢ Effects of Surgery Volume on In Hospital Mortality

cancer_040201000000.

15. Finks JE Osborne NH, Birkmeyer JD. Trends in hospital volume and op-
erative mortality for high-risk surgery. N Engl ] Med 2011;364(22):2128-

2137. DOL http://dx.doi.org/10.1056/NEJMsal010705

16. Doh SR, Chang YS, Sohn CK, Shin ES, Kim EJ, Chun JH. Year 2011 pa-
tients Survey. Seoul: Korea Institute of Health and Social Affair, Ministry

of Health and Welfare; 2012.

17. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of clas-
sifying prognostic comorbidity in longitudinal studies: development and
validation. ] Chronic Dis 1987;40(5):373-383. DOL http://dx.doi.org/10.

1016/0021-9681(87)90171-8

18. Liu JH, Zingmond DS, McGory ML, SooHoo NE Ettner SL, Brook RH,
et al. Disparities in the utilization of high-volume hospitals for complex
surgery. JAMA 2006;296(16):1973-1980. DO http://dx.doi.org/10.1001/

jama.296.16.1973

19. Riall TS, Eschbach KA, Townsend CM Jr, Nealon WH, Freeman JL,

282 www.kshpa.org

20.

21.

22.

23.

Goodwin JS. Trends and disparities in regionalization of pancreatic re-
section. ] Gastrointest Surg 2007;11(10):1242-1251. DOI: http://dx.doi.
org/10.1007/s11605-007-0245-5

Youn KI. Comparisons of health care utilization patterns and outcome
for National Health Insurance and Medical Aid Program cancer patients.
] Health Inform Stat 2014;39(1):42-59.

Ricciardi R, Roberts PL, Read TE, Hall JE Marcello PW, Schoetz DJ.
Which adverse events are associated with mortality and prolonged length
of stay following colorectal surgery? ] Gastrointest Surg 2013;17(8):1485-
1493. DOI: http:dx.doi.org/10.1007/s11605-013-2224-3

National Cancer Center. Cancer Control Program. Goyang: National
Cancer Center; 2014 [cited 2014 Jun 30]. Available from: http://ncc.re.kr/
manage/managel2_08.jsp.

Shin DG, Lee CK, Lee SG, Kang JG, Sun YK, Park EC. Differences of
medical costs by classifications of severity in patients of liver diseases.
Health Policy Manag 2013;23(1):35-43.

HHMESISIX] 2014;24(3):271-282



