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<Abstract>

Effects of a Standardized Critical Pathway
for Gastrectomy Patients in a General Hospital

Eunok Kim, Soonman KW0n=r

School of Public Health, Seoul National University

To evaluate the effects of critical pathway on the length of hospital stay, the cost and
quality of care provided to gastrectomy patients in a tertiary care academic medical
center

The basic research design is a retrospective case-control comparative study. 470
patients of gastrectomy were included in the study; 180 before pathway development
(control), 163 right after pathway implementation (path groupI) and 127 one year after
pathway implementation (path groupIl). 476 patients of modified radical mastectomy were
also analyzed to examine whether the reduction of the length of hospital stay is from the
hospital-wide trend or due to the critical pathway. Death after operation, ICU stay,
unplanned re-operation, readmission after discharge, the length of hospital stay and cost
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were analyzed. 2-test, one-way ANOVA, Bonferroni and Turkey's test were used for
statistical analysis.

(1) There were no significant differences in patient clinical conditions and no sign of
deterioration of quality from critical pathway.

(2) The length of hospital stay was 130 days in control group, 12.2 days in path
group [ and 10.0 days (p<0.01) in path groupll.

(3) The total costs during the hospital stay were reduced. However the cost per day
was significantly increased from reduction of hospital stay (35848won in control,
366,017won in path group I and 413,220won (p<0.01) in path groupl).

Critical pathway reduced the length of hospital stay, total hospital costs and resource

utilization without harming quality of patient care.

Key Words : Critical Pathway, Gastrectomy, cost, length of stay
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Aol gt B FgRY #ilol AR wHE FHLE critical pathway?t A2 Q] 84}
g 53 ALLTE dEATI Y, AAR AXNE ATty ALY a&4E g,
4 754 A5E 4Ho ¥ UEEE UG AU fEvEy B ¢
B7|1HME AAHOZ critical pathwayE A#dte] ALt ok AT critical
pathway?l 2§ ade] thst o2l F40] n|E3 Aoy £3] 9 FAeL U a4
ofA A Aoz 9 dAe 49 fele I B AL B3AY A} GAL
T o @Az Fojsl HHEE T ASZ ol Yol gl AAA] gAFe st oF
Hub, AukE Abelrh BA 93 critical pathway &8 $9 dzto tjd %717} vinjsict

2 A7Y 542 59 APaAo] tha Estn, Adr|zke] vaA Ao xgA ¥
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Hol7h & 9 AAle AL 9T crtical pathwayd 24 &35 HF3te Aot Critical
pathway: #219] 25 ZEE HAsty BEE 830z 2A37] dair Jaxle] F
dlof & HF wA ARE AANE AT AFINY, 199)2F & ArdME
AAz S5 93 @8 AZE 28} Critical pathwayd 24 A3 critical pathway
£ RN HE3 3 Yepd FARE Hrlste RS wekd, FE9 F3 i AE,

AQYS B3 AT 1908 FRAe0e 5 SENE XYW 298 Jlan
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Critical pathwayt 43 38 Fobd YR A9 34S a8407 Agsr) st
o] A}431d PERT/CPM(Program Evaluation and Review Technique/Critical Path Method)
£ g4 1 Fopo L3 Zd] g Fopo] 2AFoZ T Hx9 s1BE 19859
BAE19 New England Medical Center2ty €#A4 UthDykes PC, 1999). HY 2% A4
oAl critical pathway®l 32 AAZQ #AB2 AALTE @F8t Fr|Fez B4
Fog F7M7IY, AR AdFAE A4FLS Fissty, #xke] Az A 7Y
HSe 495 5288 §o2A g8 49 F7tE &olatA ddh =F JuH AE71#HY
AL ES 4TS s dEr|#e oldE Y F

A v A= o Tl critical pathwayE 71ste] &3t glon A& &
of g ohFd A7t MY Folt} Hanna(1999)8] AFelA wlnd A5z %
Total Laryngectomy AFAA critical pathwayE 343 243 AQLdF7t 24Y T%5
AgH7L B2 7 144% o0, 49 AdES 2388 7%71F HobRT B
A5t 429 BLJME Kiyama T. et al(2003) AFoAA o ZBAEQ critical
pathway 2-&22 {4 Add+7t 2710l 181Y 2 A F2e 3, 84 F &
£ ¥1932197°04 ¥1502587 22 Fasor, §8F wAdE Aot Aty Kus
Aok, ety A4S 294319999 drdME FPYn L@ ATz
critical pathway J82% o 349 AAUds &% gHP% obYe} critical pathway®l &
A 354 AEE 43t #2 U= FAHJAGE FES UL

Critical pathway 349 AP oz= ddHoly EFsd 2azg gz &4 s
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AA713, A Y S AlS] HA A whdstA] £ sbsAlol QlukE Aot
(Sydney Morss, 2003). %3t critical pathway®l A€ &HE 1ol Qo] QUL &3
A7} critical pathwayol 43 A% QAT dgn] 4708 A3 ¥ FAFA ghity} o

1=
F71#olv M EE AFske AEQ BU710 d¥ FFE g ReE A%E

1. A5 TR

Fe

ATE HeaAd 9N FEHEHLE der 9 ZAE XA FE4F critical
pathway®] E#HE H71517] S8 AHAT o, 712 A7 AdAlE 338 AY-dzd 9

£ ottt AETL critical pathways 283 1F0]3 2T critical pathways 2|
3
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2 A9 gz A% (Gastric cancer)F 94 X9t (Adenocarcinoma)
T, 99 ¢ ZAS(distal gastrectomy)s FFEE A E ajolth Yoo
o] o3t Wojef od AU AFH ‘3%0] dEe g £ 9o
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2l s7] A8 59 28 F AA71 & v w
critical pathwayE 2]-€3t3 Q1A & WYX A e f&z}"ﬂ et FA4E AT
AFod a2 9 EAEs FAE U critical pathways 20013 Zo A A &shd
20019 845 99 Abolo] AL F 20029 19%E 3 A4 AT gaRE
2002 38X 747HA critical pathways A48 A2 8% 1L prepathway group 7
A2 Wolg FA8H] A3 critical pathwayE 283171 2l 20014 3904 79744 5

HHoR FU $42 9% BAZ MU Critical pathway H89) 337149 A%e
H7kst7) 930 criical pathway®] BHEA 20039 38NN 7977 HeH B et
A% A3
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<Table 1> Critical Pathway M8 4 23
T AT dA IF 713k AX AR RA}
prepathway group 20014 3¥7¢ x 0
49 9 HA= pathway group I 2002 3¥€7¢ 0 0
pathway groupll 20034 3¥7¢ 0 0
group I 20019 34-7¢ x 0
WYHIZAFLEAE  groupl 20024 3¥~7¢ x 0
grouplll 20034 397¢ x 0

A X = Critical pathway 3%
2. Xz23H

Aze @A HU9gu e Aadd dofeE o83y, AYHA & A5
4 F 304 ol Y etz AYdE Yol Y= A9 gFIIEE Az
E3

3 KRN 4y

29 934 EAE vashy] 9 A5E dol, 9, o WY, AR gy »
& /7, 71ek B2 Ao dis] 2ARIGCH, B B4 W AE AddelR gn
B 18 {7, FEAA AR g o) dHME SPSS 10002 x2-testE AA
Stla, vpo], lep AT ol dis) UAulA] FARA T 257 vlZE 3 Bonferroni

| A8t Critical pathwayd A-4a%E H7tshy] A& A5z AdHA @
2 Arg, HY F 309 ol §Y FEH AU AR = x2-testd AAFG T, AFH|,
FEAT ALY, 4 19F e FAAY A5l did dLujx BaRAE 257 b

2E 9% Bonferronish Turkey AFAHE AT W2d EF8 29 214 201

X,
o
>

#42 41393, Bonferroni AFAHOR 18 Aol S vl Lagict
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<Table 2> Critical pathway A3 x| &
Ay 5% SAAR
AR & 308 ALY
g9 2 Agel 46 97 T4 AN I AHA G2 Are
FTHAA AL
TE F HA U A
L 98 9 54 d¥ 199 Aan|
AT 2. 897 AA 1903 B oA
3 Adds 4% & A% Add+wr
Age ZFst  AsAE ¥o] Ta A AT AdYs
A7 584 dF9 584 A FHAY A

A gy vlg A AT Q27 Atolele= A 299 AlAE 9oy 20018 1
2 AZREFILE J1F2R 20023 29%Y 7H1E A9, 20033 THA] 297%)

#7HQgel

g, =@

Yol AHHoE A5 WEol AY g} TAFE A$3A 1 vlw}

AgH T HF 5 A AFFHER 25 W] A, FFHL

2 Aole Atk

1. 8RS YNN8y

Critical pathwayE 283}7] A prepathway groupd EAFE 1808, J7F 4% 564,
critical pathway 2-€27]Q pathway groupl #A57F 163%W, FF 93 584, critical

pathway 7

AAAQ pathway groupll B2 1273, BF 9% 57A2 A 2187 g4 o

Fe zole Atk P vl prepathway group®l 25/1, pathway groupl©l 2.0/,
pathway groupll 7} 24/12 BA9] ul&o] 2d) 71 £3ton 183 9% o= Qigit}

REEEES

prepathway group 36.1%, pathway group I 29.4%, pathway groupll 22%%Z 2
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TE Azg ngo] %3, WY %% prepathway group 83%, pathway group I
135%, pathway groupll 13.3%Z prepathway group®l W13l pathway & 1%¢ Fx4

FH ol AA G o, 18UE prepathway group 17.8%, pathway groupl 184%,
pathway groupll 17.3%% F+28k2] 3ttt

AL gz EFolA AA7sd F F AP A= dglon, 7 3 FFE
ol A& W A& Y3 TR A A3 BA= prepathway group 99, pathway group I
59, pathway groupll 1522 ZAsgon AA7HE Ay 3dS 94 40 &4 ’“EH
o3l T Fa F T2 A5 BAE prepathway group®lA T 2% JAR{=dl, F

297 Y A4 g Hol, Age F O HFS A HE F 0¥ °]LH
59 1592 AYY§ FA= prepathway group 6%, pathway groupd 19°0] Ao,
2T dA3 %U}B]i gk Aoliet, ool AntelM critical pathway H-422 zge] &

<Table 3> Clinical characteristics of study patients

Characteristic Prepathway ~ Pathway —Pathway

group gopl  gropll  Grow D GrowpIl  Groupll

No. of patients 180 163 127 164 165 147
ﬁfzn (yfsag ! 56110 58117 57119 48+122 48105 50107
Gender(mer/wormen) 129/51 105/ 037 /164 3/162 0/147
Death after operation 0 0 0 0 0 0
Transfer 66(361%) 43(204%)" 2(173)"  4Q24%)  0(0%)  0(0%)
Diabetes Mellitus 1583%)  22(135%)° 17133%)" 849%)  9(65%)  8(64%)
Hypertension 32A178%)  30(184%) 22(17.3%) 19(116%) 24(145%) 15(10.2%)
ICU admission 950%)  5(31%)  1(8%)  2012%)  0(0%  0(0%)

Unplanned re-operation  2(1.1%) 0(.0%) 0(.0%) 1(6%) 0(.09) 00.0%)

GS re-admission 6(3.3%) 0(.0%) (&%)  4(24%) 1(6%) 1(7%)

* Statistically significant (p<0.05), ** Statistically significant (p<0.01)

- 134 -



)
>
2
to
ne
=
ofN
O
%,
5
O
[o3

zag ool 9 HA #xte] HE% Critical Pathway] 7t

Ao AAE 349 A9 critical pathways A&3t71 W 200049 EAIES
group I, critical pathway A&AF< 200299 B2ATFS groupll, BEHEA 2003 9
218 groupllZ 3t} B @aFAT Groupl & BAHFE 1647, growpll 1659, grouplll
147901911, BF ABL group ], groupE 484, groupllE 5042 153 FAE Aol
= oot gud $HES groupl 49% groupll 55%, grouplll 54%312, T8 UL
group] 116%, groupll 145%, groupll 102%2 &7 fd@ 2ol At ¥4 Ad
717hEe e T AR Sk 9T, FE 3 FEAA A FA= group I M T
od Qglon FaA4A A4 Hu) 2ol oA A g T & F IR
A& B group I AMT 18 Agiod HY F 309 ool AYLE A= group
TelA 4%, groupI el 1%, groupllolAd 1%elglch. oldd] d7olx WdzAFEEAle
A zol& Asith

ot
X
©

2. ¢l Hrlg #xl2l 2 ¥

o Wyl oF 45 Qo] £& AA) e T ohH & F ABAANE A
e uxe Aoz geiA doh A% 7] @Al [A 8 BT prepathway group
40%, pathway groupll 466%% AR, A¢e F7IQ 1, MA, MBE prepathway
group 49.4%, pathway groupl 4M43%Z 5‘_7] gets} vsd vFS AAEG o, $9
@7]91 Vol ME prepathway group 10.6%, pathway groupll 92%Z BAACE & 2
o7} |tk

ot

<Table 4> Clinical diagnosis and stage of gastric cancer in gastrectomy patients

. Prepathway group Pathway groupll
Disease/Stage (2001.3~2001,7) (2003.3~2003.7) P
IA+ IB 72(40.0%) 61(46.6%) n.s
I + A + TIB 89(49.4%) 58(44.3%) ns
IV 19(10.6%) 12(9.29) ns

n.s = not significant
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Critical pathway’t B ZA%G%le] & A=2H0z HdAg o)F F shis AgdSF @
as ggojrt A7 WX e A7t el 23z Aty s&dhe 347t £F
R #A F AALF F U ALYFE AT €5 A3 ALYFHE AE5h Bl@
stk 93 &% ALYFE critical pathway 344 1309, H43F 1229 AF dA o
A 10992 Fo% Z4E BYOH critical pathway 2885 913%2 E34Th 0= critical
pathway &8 AAste At A8UPE @83k BZAP) critical pathwayel 2143
A 49 critical pathway 34°] 7heste] AAZQ 8a @7} o] FAHESE 9ujdic}

F YFE T2 4T FUHAZ ¥ A28 $4L Byt & e,
Tadd 9% A AAE AARCE AR A AT gEE
o}, Prepathway group® pathway groupl 9lME 4¢3 ALY/ FF 3392 |zt
Ao pathway groupIelME e 2182 §9% 228 BT 54 T Y4
prepathway group 989, pathway groupl 89%, pathway groupll 88¥YF Fo&HA 74
sk, ©18 &3 critical pathway o H422 AAAQ FAH2 o HEE HAAHo)
olFfFeE F5Y & Utk

Critical pathwayE 2834 & WHZAFHEAE 849 2S¢ o3 &= H7F F A
AL}t group I, groupl oA e 148%0I9 T, grouplolME 13842 19 Z4 }‘319-"}
FAFE 006904 FAHA gotth ol AAdYF BFS Y3 F9A9 =F9 g A
o7 AAAY, olzig SR AQ Wtz E F% ARE ¥oly| FE Ao7 eyt

2
2

critical pathway &7 51972179, critical pathway 2423 4914901¢€, critical
pathway A& A 47932108202 Ax} Zadhe AL Ho 34 WETo ZFAZQ o
&2 T Critical pathway®l AE0.2 <Qldt X g2 W3lE 7] A& HAEE A9

B8l 2001 4,029,293¢, 2002 3702,036€, 2003 3613741902 Az} 7hishe

A

:
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<Table 5> Average LOS of study patients

Length of stay (days) Prepathway  Pathway  Pathway

gop  gowpl  grogpll OO Groupl  Groupll

Total stay 149456 141453 12124277 149+41 148:39 138837
Preoperation stay 5143 50:34 333277 1613 1.7+1.1 1410
Postoperation stay 0832 91435 89122 133240 131435 123136
Total stay ot

+ + 2. 014, 313! 810,
I GS ot 13.0+43 122436 10927 14841 148+39 138+37
Preoperation stay " " bt . ) N
In GS " 33426 33422 21414 16413 1711 1410
Postoperation stay " . " +
I CS " 98+32 89425+ 88+2.2 13.2¢40 131435 123436

* Statistically significant (p<0.05)

** Statistically significant (p<0.01)

T Statistically significant vs. Pathway group | and Pathway groupI (p<0.01)
¥ Statistically significant vs. Group I and Groupll (p<0.05)

N
2
KW
K
B
=Y
wk
>
30
v

AP I Ae #2419 1979 Hd F AEBE groupl 44329719, groupl
46394119, grouplll 4379640922 o7} o, AANEE FIE F e HASE Al
93 £ ABHE group] 33040969, groupl 3266114€, groupll 3094351922 Thi
Zadte A4S B0y ZaFo] Hdau FAHCE FAA LTt

A Addse #HaFo]l Ho| AUAoE groupl 4361009, groupll 449739¢,
grouplll 53413802 F7kst Aoz yepgor Foge] Z-eole groupl 3368699,
groupll 255438€, grouplll 26686822 2001'dell w3l 2002 a3tz 2003 ©hAl 5
7Vt Ao 7 YeEbt T HAAMEE group I 6051069, groupl 750,353, grouplll 738 711¥ 2 &
7Vt & critical pathway S 2-83H4 982 WA A< 4¢ 9 AAgof v
& Xgno Wt Aon 94 A HolA Yol 1EIF F3 AdHAAE

y
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<Table 6> Mean charge of patients for selected charge categories
Prepathway Pathway Pathway Growp | Groupl Groupll
group group ! groupll

Total charge SIT217£156449 4914901 £143404 4793210 114887 443,971 +124288 4630411 151428 4379640108457

Total charke ) oo 0958 3702085 7270 3613741 +T0» 3TN + 68T 3114 +11LEH I4TL¢ T
Without room

Room HOB1H1288 42238 + 13377 MBIOI8 1AM G100 £ 918 419750 + 8 S4I 411007
Pharmacy COT0LBT 6112 + 26630 BALM 17790 TG0 + 13003 26438 + 5918+ G + 5015
Test 33285 602216 + AXB BALONT £ 713 605106 + N5 TE 287 TR 20343
Operation 136262421318 15499 + 1458 1200615 257957 1008254 + T8A0T LOBI2 + BB 82713 + 50915

Out of pocket ~ 3029.228:01562 2,970,028 +113902 2,801,960 + 87699 29638 +118271 316315 +143481 2827984 +1(2,117

Figures are mean + SEM in won
* Statistically significant (p<0.05), ** Statistically significant (p<0.01)

F49 797 S92 Prlspr] A8 &2 4 1973 2888 2Ab] 2=, crtical
pathway 283 358488%, A&3AT 3660179, FAGA 413220802 Z7}st) o=
critical pathway?] 2]8-9] 72?7’5]““1 A ‘34_1"4 ‘:}ZEEJ}E 7 9l 199 et &
ZHEQ7) BEos Bk Y9 192 M8 F7HE Hd593 AAHE A2R crtical
pathway®] ZE0 2 QI3 Agate] 498 Akt ¢ °“3} Critical pathways 4342 &
< WYHZAFREAAE #2449 Ae &4 dd 199 AFHE group I oM 307,3609,
groupll °ll 4] 3232059101312, groupIII°ﬂ/\1% 3BA5ULE Frlshe AEE HoZl o}
Z7lZo] HQ3 EAROSE 517 cko} AAA 40le] Aoj7}t P Moz Az

<Table 7> Daily charge

Prepathway Pathway Pathway

aroup group | groupll Group Group Il Groupll

charge/day ~ FBAB6HE  BOOITHAB  41320:8202°  3730:8134  3BAG10033 389068202

Figures are mean +SEM in won
#x Statistically significant vs. prepathway and pathway groups by Turkey (p<0.01)
t Statistically significant vs. Pathway group I and Pathway groupll by Turkey (p<0.01)
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5. &7t MY U=

Critical pathway= A% 483 9¥7|E welo] gt 7]E) QF Zr AL WskE &
Zoled, 9 HAsY A @4 199 F7EHE 1457 prepathway group 897, pathway
group] 8722 zo)7F A%, pathway groupll ¥ 65002 FA Faskglth WEZA
SaAA & AL 8 199 F/HYW AFE group I 1AM 517, grouplelX 4ASE
22807 20039 grouplllel X 4722 thA] 78] 200248 At dAAA @il 9
3 7oz Azhert

<Table 8> Additional orders in patients

Prepathway Pathway Pathway

Group [ Groupll Grouplll
group group | groupll

Additional orders 8987512 H71+468 65994571 51351253 M68+171T  4794:253%

Figures are mean *SEM

#+ Statistically significant (p<0.01)

1 Statistically significant vs. Pathway group I and Pathway groupll (p<0.05)
T Statistically significant vs. Group I and GroupIl (p<0.01)

6. X|2XAIE MLy

Critical pathwayd Aol A5 EF3e nx& J&FE Hrlety] s Aaxd Ad
d+E 2tk 9 dAEY 2SS A B A8 #49 B3%E FFar A=,
o] A = Az ¥E 200197 20033 B HF AALFE waskich 20009
Surgeon AY A% 34 199 FF ALL57t 14842 ThE A g5 vlg FostA 2
Aot 20039 critical pathway 24 ¥ 11292 o ABAER FARIA AsHF 9 @

o7t FrFES FHE F Ak
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<Table 9> Length of hospital stay by physicians
Prepathway group Pathway groupl
No. of Total Preop Postop No. of Total Preop Postop
patient stay stay stay patient stay stay stay

Surgeon A 46 14841317 487:28" 99716 %6 1121121 261x12 86114
Surgeon B 70 1183317 274:16™ 914228 4H 1083+35 1%#18 89830
Surgeon C 57 1183420 270:1.3"  913tlL1 37 106418 218+09 845:11

Figures are mean +SD in days
*x Statistically significant (p<0.01)

<
Y,
o)
-
re

2 ATe AH ATEA 9 FEATEACAA AdE 9 A #BAE AT critical
pathway-‘q ALAIE FAs] A% Ao, V& AT HAE £FF A¥-gzT vl
ATE wstty AETE critical pathways A48 SAFo|a, 2T critical pathway
£ A43A @2 FALOE Y @, critical pathway AE22 A% A7) aHE
487 A8 A8 A4 (path group ) FE19 3F Z(path growpll) F IE
o8 pro} BlEEGY, ATt 9Fel & JEAAE FE] 8 o AAen 7Y
Nafz AA7|Ho] FARFEA critical pathwayE 24312 ¥+ WI2AFLEAE @
Aol gt AL AAEI

TAHY AF23%E d53 2T (1) ATFAEAEY Q3 EAed= Zolrt ¢l
2) B4 F AddsE EHZ':'E@W 130%, critical pathway F-42F 122%9, 3% dAlolA
109¥(p<00DE AT IHEAES B W critical pathway S @%3}11 o AHEA
%Hc}xé*ﬂ%ﬂ A a —.01 311‘4 3) 47t F F AEHE Tasglod 9449 199

Agvle dddse 44z Ao 2T 3584889, AEAF 3660174, F2A
41322098 (p<0.01) 2.2 F74st WA critical pathways 443814 % WY TR FHE A4 9
AS- A% 2ozt itk (@) AEAE ADLFE critical pathway 28 F 11292 o
T AsAEH A Asd Y B2t ol FREE FAE + Utk
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AE2H o7 9 AAe S| H L3 critical pathwayd &= 289 AZd A= ¢l
1, FAENT AAsY @x1o wETe| FHA JF}S vA £ glon AYAddLst &

=
AEMZE F7H5l B o

5o AdFoz @ 94 19% | ¥ 3 BddA A
AAA #57He A3+ Aok wEbA critical pathways TRl 249 wEa 5
A5 A9 dAE BT E5E F 22 Vgt ot & dTE ANE5EA
Y & FEATHLS UoE 9oz 479 ARE ste] dnslsh=de @A
b 9E & ok

fa!

oz
(o
Mo

w715(199), AFAEE BAF 9 Critical Pathway 713} 2453}, FFUSL A48

I
=

AEF00D, 54 AH T ZFENEANF Ao ¥ 49D Al vjAe 2% dAYEgw
Bl—/\}.?ﬂ_?,]ln%
$43%(2000), F A E7 Z(Critical Pathway) 71 2 A& Jej2AL A7, dgdisty PAo)s
DR
o551 (2000), AT U AHT LB AL A QY dEo) e Agn WA
of &g A7, ol FE T FFAAYNET MHAE Y=
ol&TH2001), A BAE, 4 2 AREAE, BRATd AT dukd)3 DRG ¥ JH 9
critical pathway ¢t 3AHE critical pathway® 4 QAZ% AHdl ¥ &3} 2Hs8 &2 109
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