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The Impact of the Clinical Pathways on Resource
Consumption and the Quality of Medical Care -
From the Perspective of Balanced Scorecard

Chiung-Yao Huang~ Chung-Jen Fu™
Pei-Yu Liao~  Chun-Chih Chou™~

Abstract: It is of paramount importance that healthcare managers to reconcile cost-quality
conflict to establish or maintain competitive advantages when facing head-to-head contest
and an increase in resource constraints. In this study, we constructed a conceptual
framework based on the balanced scorecard to clarify the value creation process in the
implementation of clinical pathways, and the links and interactions between key
performance indicators in different dimensions of the balanced scorecard. Essential steps to
a successful implementation of clinical pathways in a hospital were also identified, with a
hope that this framework can be used as a reference template in other hospitals. The
application of this balanced scorecard framework can effectively coordinate the medical
team from different departments to achieve the assigned strategic goal. Moreover,
inconsistencies in the results of previous studies about the impact of the clinical pathways
on resource consumption and the qualities of medical care could be reconciled by this
framework. We analyzed 1,211 cases classified as the following three different clinical
pathways using Student’s t and Kappa test: laparoscopic cholecystectomy (LC), anus and
fistula surgery (AF) and hernia surgery (H). The results support our hypotheses. In general,
after personnel training and the establishment of new standards for the clinical pathways,
the average length of stay decreased, the profitability improved, and the quality of medical
care was maintained.
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LA TR B SR A |

du s E&EEF LR (p=0.507
sihw ~ EREEF LR (p=0215-
G ts s EdLEHF LR (p=0.725 - p=0.408) -

LE TRzt

DT g R APERE R R
'_'% 75/\/{{E‘J ’—RIF’B;»@JL‘{,{‘FTJ

Tk LAz BEIL
PR B A A ;Iﬁ&ﬁ%iﬂ (p=0.899 + p=0.63 ~ p=0.154) » &g 77 P&

B 1% B B & F e Tk B
i Pﬁl,%‘%‘" LR R =N U F e %%F‘@Fﬁmr‘%?&*i% °

» hFER ¥ 1% 2 M FEH 2 (Fisher's exact test) xafﬁm*“fﬁ’t#ﬁ SR

%’}‘ﬁ R’&%ﬁ%ﬁ s

SFATHEFR T ER L2 R TSR BE AR .

Fnigybﬁnrk?x,,ur“ﬁJ Fappe z [_&,,L.—i/{{-\,—J
L E i Ep PR A B M BARREF LS (p=1.000 - p=0.773 - p:o.247) ;
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M mE
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54 BABEREHELLE P AAPEEL CRE SR

e WARER WP wARERws L PE
8 (%) B (%)
ERe 4 Sl T
Lwop g 3 (2.44) 4 (2.67) 0.016  0.899
SR 3

LE S LAY Uy

+wppEFEE 5(2.02) 7 (2.64) 0.232 0.630
£ 1%
T g
+twoppaf 2 (0.94) 0 (0.00) 2.028 0.154
£+ Ir

(=)afkep &

d A2 STRARIEFT Y2 Afap It RETFEASITE ST > AT
(6 BREORD BipHE M BFH - H ¥ r}?ﬁ“’"ﬁ’?’g"?”“flﬁj SN NENES
p#cd 43+2.945 p T ¥ 1 3.69+2.007 p - R FAL R (p=0.025); Tz I+
2. BE P d 29541933 p T8 T 253+1.365 p o it B F £ R (p=0.003);"
F g, 2 B RGP #ikd 233#1.245 p T3 3 219+0659 p o AEEFLR
(p=0.069) » w*#= § 3 % 4 r » T MR 7 e ) & [Ix P 2 B3t S jiw ) 30k o
T 5 F P Rk B ua%w’%%{Hﬁimuhﬂﬁﬁ¥1%°ﬁ$%ﬁﬂﬁ*
(2012) ~ Uchiyama et al.,(2002) ~ Soria-Aledo et al., (2005) % #= 3 2% - & > A1 %
* R B TR L P ]G B Aok o

2 T f A, PRz Arp b R T HARR > fr A AR Y RE
PEEEZ AP R A (2002) AL KR REDF SRR AP 5 TR
BELTs > fapficd A5 PAEE T L 240 (467%) REF A - Ko HHmd R
FIF G RF B R Fral Dol f 207 GfRh B A~ T i p fee 3]t 233 8 o

PR RE Rz AP AR I 2P BT BRARRREA ~ S8 TE 5 219p

By U Flptad ek AEREFRE -
FWA S > rET SRS 1[%%?51‘*@%%?% LT E TEHCEAT AR P
PR RRAAFRREDR T > ST ENRFBPERLE > TR
AR MR R TR A

e TR
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25 RABREYSTHLZU ki EktBET (k) &H

8 R o L Tk B ISR 5 15 tie p i
Bl TR L Bl TioBoiRg i

ek ek vk 123 150

Hrep ¥k 4.3+2.945 3.69+2.007 1.968  0.025
I Z BRIt L 247 265

ERERE 7S 2.95+1.933 2.53+1.365 2.850  0.003”
T L 212 214

ERENE 2.33+1.245 2.19+0.659 1.483  0.069

“p<0.05 - “p<0.01
E)RFRP (22E77)

AIZAELIRARACT ST L R FR P2 LHEA G AF G AR 0 2
EApr? B RS R R R L RENT  DER
BIIRGEF AR R AR R BAF ATV R mEERL R RS
PoWKRAT iR Y R CHEARHMEY CER X 8AREF
AA 0 A B ERIRFEAT ST R FRTRAY LRI EA TSR0

TREVEEER R LA VA 0 BTRBRET SN BR TRFRF Y
57,286 8T ' 3 53,000 - (7.5%) s E LR (p=0.041)- 23 L HAE 3
wana TRy d 212087 5 18158 A BEF LR (p=0.031) "5
% ,d 6,080 8T 'E 3 4503 8 st AEF AR (p=0024)-TH A % 44 2,988
BETEE 25338 EAP I HFLAL (p=003) iR AR F L7 143387
645 2> ik st ¥ £ R (p=0.026) " A5 0 7,283 8T 51 6,993 70 ik
P rEFALPE (p=0.035)-"T#% ; d 3007 gTrED 1,923 8 EA P EFALR
(p=0.018): "+t ~ TRt ) RIAZ A P Aok -

TaLP o R E G A BTRRRET E 0 BEL TAF R Y S 22842
TR D 22,364 B (21%) 0 AEAE P EEF LB (p=0.189)c 3t HEF # 3w
Aol %Y 9 148087 % 2 1319 8 s P BEF L R (p=0.003) " % § |
4 3,470 B 5 3 2,977 B A P EEF LR (p=0.003) s Ak %, 4 531
8T8 3 3808 s P EF LR (p=0.016)-"%% , d 020 8- *f 1 565 g -
EHF P EFLPR (p=0.033); " Rpsy 4 o4 3463 g 2 1 3,936 8. E it A
¥ i3 (p<0.000)~F+je% ;4 9753 g-+ 2 3 10,129 %> E s EE L B
(p=0.007); " & 7 ~"T#HAHMEE | ERTHEAES > LA EHFLE o

Tl F A RA  ATRAREF S BEL TRFARF Y L) 322828
"$ 1 30,954 8- (4.1%)> AF 3 P BEF LR (p=0.125)c 2 L HAF * A T
HF 0 1000 mTrE 1799 8 E M P EEFLRE (p=0.039) "L RF TR
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SR T RAE Y T EE T EARHY S TEY P ERMFT o A
EHFLE -
FE L BEFRAT STRAREE TR L, AT R

FEEF T > 0 %% 22 Soria-Aledo et al.(2005) ~ Topal et al.(2007) 2. 77 3 % - X o
Mz it Ege 2 Do g £ f@%i%r}%%’: 2 R 21% % 4.1% -
ERCERAERF O FLE BRI AL DOTRILEIRIIHEFLE
AW@mﬁ%wam?%W#ﬁgﬁé»ﬂwm;%%4§%ﬁﬁﬁ&;&?@

§]%‘ yuk thl‘f‘g'v‘/r,}%&/%@ﬂ .J;Aagsﬂwmngmﬁ ,x\.,ru
VUBIRA ;,JFL"‘*?’”%? (evidence based medicine) i R AT ?%Iﬁ]% B

EAVARS)

H —FK§7 :‘,__%

TR BTN F P § F iR F Rk LT AL B2 REMP 2 Eno
* LR TR SR R o
26 WARERSPRZFRTHRA? thhe (X&) A7
Tk B2 B Tk B % 1 t i piE
%P B TohciRi B TioEciRl L
# #
e R 123 150
LFRFE 57,286+23,410 53,000+15,314  1.747 0.041"
LRY 2,129+1,544 1,815+1,124  1.887 0.031"
F5 R 6,080+7,507 4,593+3,714  2.005 0.024°
A 2,988+2,432 2,533+1,199  1.896 0.030°
iR T 1,433£4,193 6451633  1.967 0.026
T 7 7,283+1,380 6,993t1,246  1.822 0.035"
w3 24,536+2,156 2,4162+1,997  1.471 0.071
SRS CL 8,235+3,365 8,919+3,710  -1.581 0.058
7 3,007+4,648 1,923+3,639  2.111 0.018
STF® R IV E g 247 265
SERT 22,842+7,021 22,364+5,019  0.880 0.189
LRy 1,480£756 1,319£517 2.831 0.003™
I 3,470+2,273 2,977+1,605  2.850 0.003™
A 2,226+801 2,152+576 1.188 0.118
ief et § 531+984 380+501 2.158 0.016
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26 BABRERSHLLPRTRET T (H2) A (X)

Ttk B AL 2w Telk B AR % 18 tiE piE
we B OTomREL B ToNREL
He #
FrBs 3 3,463+1,168 3,936:993  -4.915 0.000™"
£t 9,753+1,531 10,129+1,896  -2.456 0.007™
IR} 103+95 99+58 0.540 0.295
% 920+2,738 565:1,305  1.849 0.033"
W F L 212 214
LER T 32,282+16,367 30,954+3917  1.154 0.125
LRy 1,320£1,502 1,189+269 1.275 0.105
R 3,059+5,905 2,594+898 1.140 0.128
At 1,990+1,341 1,799+839 1.765 0.039"
iRt 442+2,510 3081470 0.770 0.221
Fr s 7 4,640+1,877 4,735:1,538  -0.569 0.285
£t 17,654+1,727 17,585¢1,048  0.496 0.310
CREZS R E il 1,806+1,065 1,725+294 1.059 0.145
4 460+2165 3414597 0.772 0.221

3 1 "p<0.05 - "p<0.01 - ""p<0.001
()4

HATRAREFTSF LA PENTE L 8L tiRTA TSN
T TR BT (8 o T s e R Gl B % -T2 F A 4e 3,143 8 (32.1%) »
TIr P2 B Eg ) B R TI0CE B4 514 B (16.5%) T E ) B R TS
EH 4 1417 2 (80.9% ) ¥ i fe ¥ % 208 ALK I & o SRHIRE 7 h e
Moz gt 2 Mo f 28 RFLZATRARAEF SitodEys 2
(p=0.005 ~ p=0.033 ~ p<0.000) > 7= 3 B & L $F B % %5 Fo R 25 TRk BR AT (S 0 T E
ARgEFLA
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27 TRARERWHELALERENFY

7B Tk B S f % 0 Tk B [ %5 18
g (%) ELE FEE (%) KEAL L B EI(%)
Ve s 123 9,783 150 12,926  3,143(32.1%)
heCEES 103 (83.7%) 139 (92.7%)
i F 20 (16.3%) 11 (7.3%)
UALE W FIES 247 3,105 265 3,619  514(16.5%)
hEES 214 (86.6%) 233 (87.9%)
i F 33 (13.4%) 32 (12.1%)
T F A 212 1,751 214 3,168  1,417(80.9%)
heEES 146 (68.9%) 180 (84.1%)
i F 66 (31.1%) 34(15.9%)
28 ABREIwHEZEFLtRE (Ee) AN
T bk BT f % W Tk BT F 18 t i pE
%8 B TioEciRE X B TR
i3 #
g R g 123 150
Yo F 4 9,783+10,930 12,926+9,052 -2.598  0.005"
ST Z It L 247 265
e F £ 3,105+3,149 3,619+3,137  -1.850  0.033"
S 212 214
Ve F A 1,751+4,375 3,168+3,710  -3.606  0.000""
“p<0.05 > “p<0.01 > "p<0.001
= 'ﬁ.“ﬂ- A ¥
43 TWDRGs £ #F* C %2 D %2 BRAf i 32 ERFRS
o5 HIRRIE R F R BT S TR B O LT G R F RS o Bl A
TUEHZ L L o ASB-C 2 D RRFERE- HA T E Tz I
I, 2 T g 2 A RSolEd S - AB R EHE AT R AT

AT L

1. e e g s ‘fﬁf: Tk e gt fcEZ %2 (C+D)d 16.3% T %1 7.3% ~
TiofeF A d -8,798 B "R S -7677 20 b 1121 8L i F kit (B) T E

£d 13,391 g+ =

= 14,556 2k » #i 4c 1,165 8 o
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2.1 R BRI fRARISE NS 0 flcF &2 (C+D) 4 13.4%kty T "R 3
12.1% ~ T35yc 5 £ d 2434 87 "% 5-1,857 8-> 0 5778 ; 1y F %2 (A+B)
Tiafe g A d 3,960 g F 5 4372 2o 34 412 8L i A BEE L B (p=0.034) -

LR F s 0 PR FE R (C+D) d 3L1%* T T 15.9% o
398 rcFxE (A+B) d 68.9%

= TR B
Tyae £ 9 -1,845 BT % % -1,.806 Bk 0

3. :T:Il ;‘}'

2% 841% > T e £

4% (p=0.013)

29 TRABERWSHRE - fRFREE

#H %I T

d 3,377 8-+ 2 5 4108 8L K4 731 8o sE At P REF

q;‘:\:—:‘]% /{J— R ¥

q}\;‘}% /{J— R K3 fé

" § R R (5400 ) S L § P (7400 TREL
TR i
B 103 (83.7%) 13,391 139 (92.7%) 14,556 0.099
C 2 (1.6%) - 3,261 2 (1.3%) - 5,322 0.142
D 18 (14.7%) -9,413 9 (6.0%) - 8,200 0.367
C+D(f 4 %) 20 (16.3%) - 8,798 11 (7.3%) -7,677 0.360
ERE Y STy
A+B(Z 2 &) 214 (86.6%) 3,960 233 (87.9%) 4,372 0.034"
C 9 (3.7%) -1,284 11 (4.2%) - 603 0.182
D 24 (9.7%) -2,865 21 (7.9%) -2,514 0.275
C+D(f 1= %) 33 (13.4%) -2,434 32 (12.1%) -1,857 0.126
ThF E g
A+B(E 4 ) 146 (68.9%) 3,377 180 (84.1%) 4,108 0.013"
C 27 (12.7%) -510 9 (4.2%) -416 0.218
D 39 (18.4%) -2,770 25 (11.7%) - 2,306 0.368
C+D(f 1= %) 66 (31.1%) -1,845 34 (15.9%) - 1,806 0.483
1. *A T ok bldc Fﬁv;ﬁ%gmﬂ{v OB ~IzfP 2 BIL L4 20 ~ i 240701 6 o
2. p<0.05

BT
EA
1=

v 2 3k o2 ik

K F%/PI

T imlu i (Mirs

» I p]{.w- W (A+B)

AR BRFRAET SIRER

v i 17 #EPE'F%}%“{/{%’

#on) P AL .

“fcE® (C+D) » FRF

ff;:_lﬁ’ v d ’Mpg}%‘/” %—f—‘fﬂ}
T4t '8 1< > TW-DRGs £ 7 A~B~C

2 DR E@.t%‘h& ZRIBE(Gl4chZEEC RH I

I B® )Y IRERIET E (S
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¥ ik gy BSC im BB 5 B & FIRTRA HAZT % 5 ;]«}mggr ek (708 42
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o TR A SR A AR e L & % (Pearson, Kleefield,
Soukop, Cook, and Lee, 2001) - ¥ d Hug it & Fimend & kg » mihad A g fF
3R E Bt g ARG AR gk PR £ (Datar and Rajan, 2017) 5 Fl4t & sk
g R FF RO 0 B TR BUL T A ATRAR S s F R RARI AR 0
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B+ FRBAp AMRFRREFADLR S TR FR A R RERY R
BN T B E o e FIRE R BB TRA BUSHIR 0 LALF R B TR R R R
e s ERA 3 A BSC & A F M fé*:&mafi*ﬁﬁjbt’#g_ﬁvl A
AT ERE B R Fﬁ]‘mma‘a;év}j‘fﬁiﬁ BRI A G REEE D —%"mv 7302
FRAFS %ﬁ@‘k@ﬁf‘4’{{F§&£3Hmé£%m’ﬂﬁ%
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1% 4% > % - BSC z@;ﬁa BTG KARA] AL BT A TRk B R D
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AR T E RS i};g_ﬁv i o
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oo LB AR D (TR RN F Sk ¥ AR OS5
1tﬁ%%%%ﬁ%%ﬁ&r&maﬁﬁmwﬁoiﬁla»mﬁiﬁﬁﬁ%gﬂ
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Eritd vk p AR AR M PR R AP R R 4 *:iﬂ’]@}—ri’ PiE > TFERE
PR EF RIS AP M TR~ AR F ) ¥ Y ERE R R E NG R GG
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%ﬁ"— » 2 ¥ % & BSC 2 Pﬁ;* Fonl F % M B B EHE
FER (2011) =3 4p w‘fﬁa‘ ENENAS 3 Ei?ﬁ%"ﬂ ’ ﬁm%‘f!‘*ﬁé‘#ﬁ‘?f&iﬁa
A AR e FEL o H oo é'%fgmu.gcz TR [};5};,;? & rT g §‘§ﬂ.w/"fﬁ<ﬂfﬁ“
Wh oo HFRA T R LEL DD i %’%rﬁﬁp‘%%ﬁa‘ F 4 RERRR X F R
PR e TR A R RA T 0 BB Aﬂﬁﬂ%f@*%%"‘é‘f'ﬁ‘f L R LD AR e
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Pl BLAS R 36 15 0 lep RIT EARR Y RBIGRF S 0 AT BT TR BEMF
RemfeoEE L > W OUR S e £ B g R gg,ﬁp—)}?,:_g RS Eéx’}PE
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¥ #H “Medicine is a science and art.” > {&id § F % sk B AT AR 2T o FEE R
Wlend| STk R ERAAE <00 Fla 2 R FEAE T OT RS RES 3 0GR
EF R g AR o TRk ia g P R R Fa R R R LA
CpHEZ R o B AF R B AR BRI 8 & o B F R e ICI (joint
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fﬁ’v‘ - ko = l*f,% Pellsi% @ AR ek B ein oo AT % RZ T L i
FETRARCR I 2 WRFH T 2T 15E (mean value)'s i< T&@ﬂﬂ_&g‘
(standard variation ) 35+ tg ™ % > Egom gk B SRR L 2 Sk 2 WV ET"PsFm
FES AL RAFFRBGEA Rt ZHEREEN ) FUFR R
SIL R p RS ERAEE DFRET
WERF G L N g 2K RS i B RREE
BREIFE DI B R S0 0 Bk S 2 B3 Rk g K B R ACT LS
B SFHFIE - FE o BRFRFSHARL > SERARLTA N2
Fio v fI% REFF L2004 @08 (valuestream) ¥ - 2 R > uid
FREFF AT AFAFIHEREST - 77 A RAF S RARLLT § 5
PR AL A R0 FH2 8 gt olbk & (informed consent) % jis
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