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THESIS ABSTRACT

Executive MBA Program in Information Management
College of Management
National Taiwan University

NAME : CHIH-YU HSU MONTH/YEAR : JULY/2014
ADVISER : YUH-JZER JOUNG, PH.D.
TITLE : Research on Using Hazard Score Risk Control to Shorten Inpatients’

Stay at the Emergency Department --- Experiences from a Project at a

Medical Center in Taipei

The thesis is based on the implementation of a quality control circle (QCC) with an
aim at increasing the admission rate from the emergency department (ED) with respect
to the total number of inpatients of the hospital (ARED), and at shortening their length
of stay (LOS) so as to alleviate ED crowding in a medical center in Taipei during a
period from late 2009 to January 2011. The team was composed of chiefs from related
multidisciplinary units such as medical, nursing and administrative departments in
which medical vice superintendent acted as the team leader and quality management
center was responsible for the project.

The QCC team adopted Healthcare Failure Mode and Effect Analysis (HFMEA) to
evaluate every failure mode in the process of patients admitted from ED. For those
causes of failure mode with a hazard score of 8 or higher (> 8) from the Hazard Scoring
Matrix, the team members attempted to improve the process through face-to-face
communication and coordination under the assistance of information technology ( 1T ).

At the end of the project, the above causes of failure mode improved significantly
and the goals were achieved as to ARED, shortening of LOS and the transfer rate.

LOS consists of (1) waiting time for physician visit at ED, (2) management time,
\%



and (3) waiting time for transfer to ward. LOS can also be viewed equivalently to
summation of the time waiting for service and service time at all stations through which
a patient passes. In general, waiting time for service includes not only the waiting time
before service but also the time the patient waiting for decision from the physician for
the next step. The latter is crucial to shortening LOS. The success of the project lies in
holding on the latter key factor through face-to-face communication and coordination,
attitude and leadership with accountability, and the assistance of IT to alleviate the
impact of the factor on and to shorten LOS of the inpatients from ED.

Implementation of this project yields some implications in management as follows:
first, finding out key factors and their weight (e.g., HFMEA in this project) can facilitate
the achievement of the goal; second, flow processes with consensus could be written as

standard operation procedure (SOP) with which the members to comply, whereas those

not with consensus would need face-to-face mutual communication and “-shaped”

coordination; third, attitude and leadership with accountability is of help to reach the

goal; and finally, IT should be used to facilitate management.

Keywords : Healthcare Failure Mode and Effect Analysis (HFMEA), emergency

department (ED), length of stay (LOS), emergency department crowding,

accountability, information technology (IT)
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iﬁﬁ? v 0% 2o (failuremode) s 2 H R %] & — B & s ik B T;}F&ﬂ?’
* (hazard scoring matrix) shpcE€ B % F 4 Fi&(7:30 > HY BRER A 5 LI
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Severity Rating Scale

Catastrophic Event: failure could cause death or
injury

Major Event: failure causes a high degree of
customer dissatisfaction

Moderate Event: failure can be overcome with
modifications to the process or product, a minor
performance loss

Minor Event: failure would not be noticeable to
the customer and would not affect delivery of the
service or product

F L % R - DeRosier, J. etal (2002)

Bl21 /b sl cnfd B A B



HFMEA --- Hazard Scoring Matrix
® Probability Rating Scale:

» Frequent: several times in 1 yr
Occasional: several times in 1-2 yrs
Uncommon: sometime in 2-5 yrs
Remote: sometime in 5 to 30 yrs

7 4% % & : DeRosier, J. etal (2002) Using health care failure mode and effect
analysis™. The Joint Commission on Accreditation of Health
Organizations, 28(5), 248-267.

Bl 2.2 Fote 4 s st e 4 % A s

HFMEA --- Hazard Scoring Matrix

Severity of Effect

Catastrophic Major Moderate Minor
Frequent 16 12 8

Occasional

o
q
@)
o
QD
=
—~

<

Uncommon

Remote

7 % JR : DeRosier, J. etal (2002) Using healthcare failure mode and effect
analysis™. The Joint Commission on Accreditation of Health
Organizations, 28(5), 248-267.

Bl 2.3 % »cfist engs 2 4 et
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2.3 & 1@ % (queuing theory )

& F/i* FoRELHER L NS ELDOF R §HLE B
Fmﬁﬁﬁ(WVZwaﬁ;%’x* REA-PRBEEEDRE  Fa
FRAEHRTEF R ) o A A R - BIRIRE R G RG> RS R R IIRGE
ﬁf#—ﬁ'l%fﬁ‘lﬂiﬁ}j E- 3R A G X ?5 P e Iﬁa AT -4 mﬁgﬁﬁf
%voﬂ“’%$%4aéﬁﬁﬁ§ﬁﬂﬁ FIEILA R -

iz k im%ﬁa F (1) # ~ %k (input source); (2) % i 4 (queue); (3)
PRF%4L4E (service discipline) s 2 (4) PR7+% & (service facility) - (] 2.4)

i
P

7 Y B~ BEF K 2010

B 2.4 iz %4t
EL a0 RKiRAR * a0 F)p 2 g0 £ ¢ (input population) _& *2em;
A engk o~ 4 (inputsize) = 5 5 - - Ao SEiERT > £ MM £ G RT
FAy c HEGREHF A0 (AW ldpdtdppl ) a £iERsE RRl L
£ EL PR E- gt TAFIAIRG > L ixw 21 &9 > 83 5
die A BRI (e G A - S5 s) R gT RA
Rl op L X &R (priority) A o 3N E LSRRG 0 TG o 4

B AGEF B BIRIAE (Do How R RSR S PARS AZF R~ SRR
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ARG ) BRLRB/EET RYE I AVNFRANLIFR D ER D

fLEFgE?”— ’ "lv/LLJﬁ?AT‘ Wt (Blde D di e s Ak s g s Vi) 0 B

A

s
P EEH S BIRIEE (Glde D 2R AT FREEFE o AfRE e E F

A g s % 4cp;i,fgs sERER) A xR o E S ME AN (B 25); @
HPRAe s S A R L @ FAE S Sl o (e TR maF 2010)

EZ e~ RipER ~ 8o Tt H 3~ A ¢ (input population) ¥_i& 2 ;
& ek~ 4 (input size) = - - Ao SEEFRT > € MM i R
B e HE st o s (&hj@ﬁﬁé}?bﬁﬁ:}% A )o@ E g AR R P
e e AP PRI RAE- g TAD LRI > ks 21 &4k 0 8% 5
dfe i A BARSLY (Bldc i G A B S B) RIE T BAER
® AL JRAE (priority ) 0 o I AL AR HEAE 0 Flap L R A EEE S
BPRIEEE (Blde t dbe SRR RS ~ PAREL - Rk~ MM E L RE ) F
TERR/RAET SFE D ELOFFANIT IR ELAL EPFF O REA
A T - it (blde D s s S S ) AL SEEE BB

E‘EP

PRAREE (Dlde t BELARE - L3 PRI GE vy Afag e E izl wr i [’ii 5
SRS R RS LS RA IR (B 25)0 6 0 RIS S A i
Bl = @ A ¥l (M2 T maEix 2010)
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5B 7| N PRFEAEA AR

TH KR 2 T~ m#F4 2010

B 25 %855SR
2.4 % # (accountability )

% T2 f § (responsibility) & & & 52 T 003 s g0 H 3§ X o R
s

Ao ERAR (R 22) fFEHAFTFI R AR EFETT A2y
R Ao ,mfa,‘? z,e_g,rj;j_i—‘ﬁi%:_ﬁ%’ﬁiii'ﬁilﬁ—lﬁf\l?'lP

1 17 (4B 26 7 chA~ALZ A2 d

‘n\ﬂ

PR R P m R ) 0 { £ & h A
PFRRERATHAULFLN A& @D {J@%b’%é_ﬂ%ﬁﬁé%é%iﬁv%fi(%&
v H 2013) 0 Bt 0 R PN E H AL PiREF 2 p A FEARE L H )

EX = a4 &
P"?qzrﬁ B3F 5 oo
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A2 (B8 % &)

RI (&a#4&l) R2 (a#4&2)

Ay
1
1
1
1
1
1
1
1
1
!

B126 ARClI® nARA/BWEF

T kR (52 5 2013)

%22 pFEE o
7% p i ¥ ¥ 7
78 2 A T ARBBB DY T FEFSEFd LI &k
Kt % Hpoe w4

I ieehp F

P 100% A > ena '

BB S a- BA g iF

¥ %

TH g

Tk g iE

#fFett & % b B
1% ¥ LE A E gt

T kR (3B & 2013)
2.5 #Hh~ 1B 4N
A L1 ATt A ARTIRNE Y G F 8 cmnF Ik T AR R o
ﬁi@??%%?ﬁﬂ,ﬁﬁﬁgrﬁﬁ&%ﬁ%%%%Jﬁ%i’ﬂﬂ
WERHEL R AT B AR R

P S
S EN s i S AP L 1‘&%;’,‘}]’}‘3 A

7

®

d o
I FRTRF L L FTRERBEHALRFR DAL S F S
ABALE T v A Y F R A i e s 47 (HFMEA) > 38 5 B 58
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;}?‘3/\ LA RTEROY LM FE Y S5 f&gﬁf;}z,ui_ O WS R

v

TR P oo
B NEGEA SRR IRAL L PR R BAREDHE L ayife s
A eELORTER  H A AR - BIRBERYT OPEFEY LI G E IR
(waiting for service ) epF £ 4c F 3% HPRGAPE R (service time) [ =3¢ 2.1] ¢
oA BRI IR GRS o A ARIRAREE IR PR
A BRIRTE R R PER [ 25 21]
BRI A EVH SR KRG AN VTR LAk
AR R - 17 o p 4 bR - BRI E RIRIBDER 0 0 4 BRLIR
e

Ve EEER L o B R PRIES )];54 SERATT - P g

i ¢ ﬁ_%;él%?mfﬁﬂ*fj‘u‘{;zﬁ AL BGYF RS LRI B Y PR
Bfeo vk [25822] 2 [25423] @ae

A AR TR = ) A AiRIRAR B Y [25%2.2]

=

=D A IR E G IRARPE R Y s A A IRIR IR PRAR PR

[ o3¢ 2.3]
29 n= At aET R TYRFLIIRGE

26 EL At A bE D LRI R IR

SRR ALHRRE G AN ST FF LT LR
WAFHIE AP EAFEFREI R RFASN 2 FIT B
Q%mefﬁ’aﬁﬁ_t (#2&FL) p AW 95 &4 > e i iF ISO 15189 cinnzE 2 &
FuHgzrhigs m ll%%%?gl‘fu}_}‘iw p oA K 100 & 4= - i@ 3§ > fx 1SO 9001 323 %
CHREB AL c BEREHFENRIET BV ARTAE LR AR Y
Fp WA (S 0 Pl Sk A e sk/ K5 AR L opF I (turn around time, TAT) 48 < £ 4% -

FFERRI AARE RSSO MM TAT 35573 ERE 7 ISO &
A2 BB 457  HFFTRIT L TAT R Ehm = 54 35575 A
w2 A F e 355 -
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A4

EE
3.1 f B % refich g g A~ 17 (HFMEA)
Fg AL RpF r’td wﬁﬁ?'ﬁ?«—“'»/v\ﬁ TR AR A B AE T F o L R R

AfgAd-ged o ZFE ™Y o ik HFMEA 7 % #55¢ (DeRosieretal, 2002) : (1)
L ED ;% A g AR e AR ﬁ’ﬁ?';gﬂ ;’;;

IR ES S SEE TR
pELRTORER S (2) Al v (B 31) X4y s p L g

G- s A PSR A AR (3) RS R 5 (4) # BB

R @ diiiem . 25 Bonp? =i inide (B 3.2)5(5) 7107 i and it 2

| o h BB GEA 0 E R - I 4 R

¥

)

[ IR E S - HE T |
8 4 # { % ¥ (DeRosier etal, 2002) - ®f5 § & ¢ & iz

ARE(6) #5=
DR R S S
G A TN R Fl A W RUE s et E T o

|

?5,
F'Jliﬁv EREY)

7 : DeRosier, J. et al (2002)

Bl 3.1 £ 8 afaifz
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3.2 % 2 ¥R 1 T | R

2009 # it u S 2 - B 2RI g BB Fek F o IR s
?},T;Lgr; N gﬁ?g_%i ~ o) g;:,r;t N up/fg‘f,}t S RTINS {v‘ LER ~ Pﬁ)%tijg.tg ~ R
FEmd vl piEced RFFRY oS fFHE AL FOFRARE
Pl 2 B4 0 S F BB v 5] 2011 40 -

FOF P LE P PR AT RGP L T2 REE R BT
PR GR SRR 3L TR NS - TS %"#ﬁﬁﬂ%@‘—ﬁﬂ’*
B Rl >~ teeck o

33 WM ¢ k& AL
AHAEY Th 30 He BT 2 N Ad LM Rk T

AP F 0 A FE AR AT ERG o A ROIBEE R g
rERRE SIE SR SLECE ERES BRIPFRNE LT L S RN
B AfRA NP HABG AR A BRI LA A B A A Al
BIFE gk B i 3o $a ikl v @ Rl 'T}d R E (%%%‘JF%%)
SR S A 0 AR AR L X MRS e T R R
34%A§L ﬁn%jﬁiijw% hid iy R

A REELE A d R AR bR G A4 (trlage)» R R ES
PR PRI 5L o RTPF B 4 - 2 '%‘?%WW*%%Faﬁwﬁwbwgﬁ’
R R A bA Lok F R (length of stay, LOS) » 75 ¢ b b ¥ i
g RS T PRI AR

o=

4
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L2 e g
(length of stay, LOS)

8~ £ o

sk G

P %‘.ml}é‘g - A

2
A
JE
7

A
3

t%"-‘m\"\ T;T.S\
Wl

i s TEg, & N2E g,
# R PI3R (- B %) HPEITR(S B %)

GHER
] 3.2 }P‘a AR ED AR
PR KRR (AL FRLBRFRTAH)

3.4.1 g pF@ (Waiting for doctor, D) : jip * & B # 5K > FEL F I

PR o

dOm A RIS AL HER ) U EIL AR TR X R R R R R
TR (¥~ 4 Triage, T) & I PFyR2# 55 (Registration  R) £ 4 > F|it &2
OB GAFNEIRF -GG rg (FArAs LRt RmpEL) 8
AT EL FL R AuREFE kY (Doctor, D) v AR 4 FEE
21 % s (Hospital Information System, HIS) 13 #g 4] 2ed > & 258 [3.1] @40 :

FEBER = ,QF,FSEFHE.% HIS B 4% 8 8 4 }?a)ﬁmﬂéfr’”’ (D)

- R A nEZ# L (R) 238 [3.1]
3.4.2 g2 pER (Management, M) : FF BB AR A 15 Bl p A T - H ok
§F 8 o P

EVFFLARLH AL AV ER 2 Fhgp L F- Bl s (X L& T A%
B~A2F A~ AP ARER) Rk (o E“Eﬁﬂl)’ FRF AHEEL %E’J'Pgﬁ
ITVYL-Q"L"Jﬁ ZTRELIUY - (& Fot) kAN KRE AT ETE €

i)

a0
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VARME P FE (¢ MR EEE) LR FEHREUE T - Ok
o (B B EgE s SR ) o

mE Ly (¢ itn) waﬁqb»&iiaéﬁﬁii@&%%
LA s FEE A o G A A FREEF R - L AR R AT
BELRL OF EFR - %%@Am@héﬁ,nh@<m1$§w4ﬁﬁ#?
2OWAFEE o F i %%@&m@r%%WW‘%ﬂ$ﬁ~ﬁﬁiﬁﬁﬁﬁﬁ%
o AL R AT ﬁ%i@*w%%% AISFEELE 0 R AR
Ffﬁ'/r?&iﬁ Bad 1R » g3R .\.F/pgﬁ&“”?,pi“% %A ié‘%émﬁ]?
e £ RE iﬁiﬁliiiéégﬁ%“%)ﬁﬂi:};a'rs& - '—*’%’*Pﬁgmﬁ 7 R
ﬂa"Vvu_Lq—.ﬁ’f‘i'),% 27 - Lﬁ;u]‘mma*{& ”Kgi‘g%ﬁrll‘mml}% vEZ
FRILPE R o Bl SRETP B L FERLL  ELFFA§EF 0R (&
W) E A p A/ 7R v A A (£ ) IHEye a £ i (Admission,
A)§€?iﬁ§°vﬂhzﬁﬁhﬂ’+waﬁ*ﬁﬁ&/%,ﬁiki@’
BRARILPER o LA E LG 4 S b BASEERT 4 HIS GpFale

[3.2]

LR = APl (R ) MiErPLinR Y (A EiiFE) Gyl
- ,ué';j‘? BZp+ Fhiipm ¢ Tk d ik P2
2 39[3.2]
343 H @B £ (Waiting for leaving ) : Fop A 7HLT - H s e (4
o~ fe s £ i) i F 1 FIpARBEL S L S NESHLR
fs A A BEGERREL TR (TERPFF) ¥ d HIS chpF 3] o4k

oz [33] #a:

FHPEE = oA R EL L
- &P A Fmﬁ%‘ﬁ‘wpilﬁﬁ A P %
2 54[3.3]
ER mﬂm&g’siéggﬁmxi@ﬁ\jwﬁ@wwgyﬁiw§WMﬁ%@’
S FIATE R I 0 G R A R PR R R AR AT 0

ik Foo
A (s o ypribe (24F) Fretdi > bELERES
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(Sz)dertipms (SE) HREL - R AR EFE R IF RS
TR FEAAFEA L LLB AFFH AR ét@&am&@m%&
(234 BAr@iE i * )~ o iy A FlE Aol ik (3 54 g
EARY) BE o Wptapt RRET EB U B REP YR Y
e 4 0 A e § R A SRR B0 g Rl SRR R o
= 5*K§i$$%— o s YRS CERE LR RRATL A R R
B %G R AR BRDRERERE S §REIED Pp L F R AR
ARy SELFEARRRBE RN A A RTT NERT AyRL s
Fropr /T B FGER BB EL - AR =HIS T e8Il p R &L
» o s R - &Y O RRRR e £ g
344 Bt bEPeiRFER
AERED R ABOREEL DR TERRL EGLEE - RZER
2 ERPRE R (B 3.2)
3.5 stk

351 M I AFRFTHRUIOE 5 FEL S TR A

3.5.2 & * Student’s t-test ¥ t’x;:)?a A AEL ARz ERE H 300
353 @ * SPSSfor Window 16.0 %< ¥t3+ 4 47 5088 » 32 17 FoRLE A8 st A 4
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4.1, T A 47
411 F o % wchi g A 41
dE R A NE LR A LRI ¢ D F o A i R B 10 9F

B A2 FI3A2 (valik 5 ~ FBEA ) p Tipficielahg Tdhdki 64 (]
WBA ) AT FRTREIGEE  FP A AR R v irhE T
# (hazard score) 3% & 8 A& 8 At v RrRFipL P LB F L BARA
(prioritize) i i ¥l o Tk R Fle 38 2 (1) @B T @MEA N 1icFF (£ 3
tplc 12 2 )0 (2) 2o Ao FE ki (2 $4p# 12 2 )0 (3) iié%éﬂ“ﬁ ES
Razwk (FTpEos ) (4) iié??* Hom A ne ke g /‘fEFF—Ji\
(fpEdgcl2» ) (5) LinF 3 Bicirept (2T s ) (6) » iy
it g (pFip#l2s ) (7)) psER A BRI (T hEkl2 s )
(8) MFekigiy? & (fEp#k8r ) 2 (9) ERA A AG T2Hp L Az
s (P EdpE&k9s) 2954 (£ 41)

412 % WHEAR A 2 A A Lo

2009 # % Frathk s 4 50 T3 9 4 (0.21%) #4» & & Ll A
§ et & 0 T3an 2417% o
EhmLAgREMELLIRRB AL 2ot F o ghpmt ol & R Fe

R E R (FR AR hedRm s ) m s I AR ERZERY (5]
vk i o B B SRR o f TR R A Fler BB R 2 o )~ X
FARE F R KA (bldet BRE )~ 2 o 4/ 7Hh& & (Blde: Eav.;’aﬁ‘%‘utw £33
ﬂ%?*@"ﬂﬁﬁ??%%ﬁﬁiﬁﬂ%$§%@ﬁﬂxﬁﬂ%g@ﬁgg
IR P GRS T F)REHY 2 £ 2010% 17 Bl % FliRK R A FE
Breelp s RULRRE O RFHEREZ AR AG TS5 FP o BEMAAREFS
0.31% -
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341 %AV E ATHAFETRGSD

¥k 4 2o g A 17 (HFMEA) ﬁ,m -k *& ~ 457 (Hazard Analysis ) W -FERLHLE 5 ER
B %A 1 e A
| B | B | G o0x
e B | % |5 | g g |PH | | R R
Y7 % 4|7 e 'F o 0
I’hr:lf % 3R I:F] _,é-_ i :F ¥y ' ?\l’—i% % 1 { w5~ ;{_p‘l: },}- ® 2 /P'J é% /? ‘P q\
, 3k | % ‘
BA | | gm o | 2oe| | e PP
2|23 EEE S
Gl
DFER ENES A TG | ;
e Ff”,fiﬂ‘p AR | M s TR
2 2% = el ! ) . Y e
La (IALIRRIH S|4 12] ) NN e | R R RREET g6
W7 Eli L - AT ETER 90%
gg’}m%&EF‘F 7‘4‘["? E’H’_ E e /:’:ﬁ‘} Y b) tpa b i g% A
2| L BN s a2 - NN Yes | s | T Rl Bt sl I
(ki CFIR o E A A | g 90%
¥ s Py ® EEREAESE ) w0
N ,";\/ ~ s 1B /)l—: . :z_':‘ . ?,Tﬁf}iii j‘:‘f’ ?-//; ﬁji F’I_’F o F/‘ ) =
% 1 }a‘if;\ 3 3 9 — N N | Yes 7 PN wﬁ;\%%d Mg PP 4
- okl IR =R ‘
PR ED B i £ 95%
G bt : 5
2A Fr R B 6 kit g £
. 2AL | ﬂ::ygf,@—w 4 | 3 |12 = | N | N | Yes | 7 |FHehBx > ;miEp | 6
Fed 5 #5 e Rk ¥ nipenps | AR ES
S, ¥ 5 % BREW sl e , gtl{] 2'3 /I}IJ
wAvE 2R | 2A2 f’;?gg 3039 = | N| N|ves| g |FHAEI LI
i V| sd gpFEl 6

FRKR (AL FRL BRFRTH)
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241 R AR LERA W EREESE ()

Fop % 2N 2o A 47 (HFMEA) #% 35w - % 4 15 (Hazard Analysis ) T -FEILCL MR
b A 4T i i
RIS T IR R R % * T
X 2% 4 s TEAE | FE |, D RN e gl | wd
. J{ﬁi)ﬁ'.‘ﬂ j'i: i R . . %e-’ﬁ BT f—r‘g‘hg\a p{,:]i“lid— .
L eI IR ’ sy | e
HE I3RS IhE: B T 4 #i
Y& ER AR
> f S4B ,
3A 3Al f ;317; 4 1312 — N N Yes 7 gt A Iﬁi Fiphk Fi ki | 5 RS 4
PN A ™ 60 ~ 45
T EQV IRl ] w5
3A2 55 45 4 23| 6 & Y Y No ik NA NA NA
, ﬁ )" éﬁ Vi }}% ¥ ‘3’ 1NN
L% s iﬁ%@i‘%é(L&&&U fiégi
: = f’? Sl ‘/]
I SN/ - F ol O < LR A Nl
= # 120 » 4&
P |2 (faaamagy |24 8| T NN Y | Tk s 5| 6
Fﬁﬁ?ﬁ ],\ ,‘E = ;4
B I A ﬁ g g 2'] . D . —;,rl‘gﬁ
3| T iagma | S[3]O| T NN | Yes | iE sapava | FTUR e

FoH kiR (AP R B R F T
* pdalc = RER X FAF O EFAL164 0 BMA L 1A ARAEFE (2 8) AFARTERE TEEFE -
PRARE 8 AT FRITRIGAH S FP AR EARN S pRdHR R R 2 FHEEFEIEUNALT
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% 7

o EREVRALE- v LR IAN  RRALET R &7 MG
BELL TR CHfJr o ¢ M5 ) xR F oo

BRI 6 sk 0 (1) 4100 ~ b eikn 5 3 AR A enib gl S RE

(2) d 1arE R FRFAEM T - B FIEREG S e R R

GRER () FTRIELFRI DR CAVYTE T ACIALN, HAE
BLAEIALFA RERAFECI PSS Al A&8he v TEAH  (4)
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BFAIMMIS 2 HIS)P dr o 2§ p iR L o FEF g BAciz p P& giir R 4 e
P AR FETENE FERFRREREFRER B FIE L
Fadmg el fkadey o #ia w?wm,z Bl HIS b 17> 2 e ghik
R b Ppda s ABRAEIIFRAGE 2 THERFEEZR
FERER ) R EL TR AT IS ARBARL AR R AT (L
415 ¥ FrREET RED

d 3Rk A /VFMFF:L ¥k lfﬂ*m}fﬁ (45 RIap 2 st ¢ &
P RSTRERT - AAIF] ) WL AR IFR D AEL RS (52
REL ) KRG T X P g o T B ERAT L ﬁig‘? P

FRFFRALLFFRZEFDAELRLFE > R FED LEL  FE»Lip
FEARL o TRFdpT o
416 LicFEEp AR EELFIFAG R BL L FF A BTy

R ARG R Fls ThEoa w1202 94 e R AR SR
s B BT BRI R R o d SR ARG L BB AL £i8 F fﬁi/‘ 1
A APT kS EAR - &L D HEGFH P q}f‘ﬁﬁlﬁg_rj_{}%
Gl bfta] (2 LinF )5 JRFLFFAELFI R iRl a &
J o (bl & Mﬁf’%'fﬂi— S0 A R RAT A2 AR A
Beoftul LA A2 FHABH I TR ERLIGFF A Bielip i o3R8
S RELRTET (REPERT) Suk

G HR BRI R LRAB R P PINL IR TR
R RERED L FEiid S FRAL LinFF AR L RS

417 »afrk kst 2§

LR AE XS \@%ghv %#%ﬁ@AE@&%ﬁﬁﬁaiﬁ
BIRLF AL APEA(1)07:30-16:30 % > m A A LE LR~ RS
(2) 16 :30-18: 00 % - ;;a ¥ 20:00 % » fgm % 5(3)18:00 THEE %4

07:30 3 /% » A AR 2 PEEPN » g5 o G RN ot R Ay
WAEET TR ELF HEY L RIBEROF IS AR RS 2 F A

25



\

418 X hem/fwbar 2l g%

FAREDEFFARRLE 2 S F etk (bl 2 SR &
) B h (Blde t o TR PR RN Xk P R SRR IR R
THETE ) Sl kEARATHEP 5T (1) 3 Rl
PR (2) FEERE WV s FrOE o) PRSI HE B g
Loaae (bl § & & I g gy 4 ﬁﬂuwﬁ%@$ﬁ$%1ﬁﬂi%
VPO PRERIGRAZBSE (Slie PRS- RF R AT

gﬁﬁ%g’mjagwi@o&%%%ﬁﬁﬁ(wwrw?@\éﬁx%%,
FRLTRYE) FRXPRADGFFLIFREIRA BT LELOFR G o 2
E2REE If-é-?fipgﬁm HlFenBEE T A FIOEFRET 2 X P R E A IR
BHPEh o Bl B § AR (1) T 3t M B L 5

AP B TRk s (B4 v FRER % kL Hospital Information System, HIS 2

F

§ .
W%

< 77 P~ % st Picture Archiving and Communication System, PACS) » ¥ Az % F
J R AET 0 R BRSPS e F RS AR TR L L e F T
BRI & FRAOTR S RIGE B il 2 g 2 X 2 TR F
FF st s (2) j‘#ﬁrﬁgﬁiﬁi A EREE A m?EEFFmITg?J - A Y
FhER PPN ARG N S HRAL A F 0 R NPT B AP S e § 8
FF TR L & pEAT AL rfrgx:k,ghs’;};t.j;gﬁ e B RAE C BSEIFE € R T bk
SRR F LG L R ARG/ R AR SRR R S S RS
BAOEFEEFEARE (bl LFFEEM) FRGTARBA L s o
MR P RATRITERE o
419 A B RAEEDF %%&%%?&%%%4%%@

RORAEYLRCE - DpA AEDRTORET  BEE§RAR (D)
?»m*HBFMwwﬁJm@4ﬁﬁgaj’uzkﬁ%%ﬁ@A*MV@?m
PR ABRAEL R CHEFALL (2)REZTER A6 Fant F37483% -
4110 £Zp A BE LELORETAH
T A Al R ’fﬁé e g AR g AR RO (&

$%ﬂ}-

26



DR GRAE 6 L A F U E AP AR A 2R Ra F )k KA
@@gﬁﬁﬁ’@ﬁMﬂawi%ﬁf%*%‘%ﬁ’éi&%*m”'°mw
ERRELRA BT ELRE PP (LELFRLR) v F 5 0.13% > 4245 24
/J‘E.ﬁdﬂz 7 1.00% ; & FBEAZE 6 fJ~B$_ﬁﬂ:;,3; At FxE o Tiat g 10.40% 0 @ 42iE 4
| pEC SRS 85% o
4111 BRIAED L BARMIARNEGER > AP WAL X0 S
AERASRFEFT WD > HA LELDELEE S LERE  RRPFE Y
2R RR (f48 BT 624 )P 2 A8 AL F ) T AE R
iEMiﬁéﬁ%%’H?%ﬂ$ﬁo
4112 L HE G A bR RT R R B RS IRTET 3 i
&%ﬁﬁﬁﬁﬁ@ﬁ%ﬁﬁ%ﬁﬁ%ii~&x%?’%W?%?ﬁﬁﬁi
ﬁ%%ﬁ%&ﬁﬂgloaﬁw;wﬁw?%%%’%ﬁwﬁﬁwﬁﬁiﬁﬂﬁlo
AEP R R RE BT etk FE TR Y O LIRS 40 AP -
ﬁ%ﬁﬁﬁ%@ﬂ%ﬁW%ﬁﬁ%aﬁmmgi%%iwaﬁ%ﬁgﬁﬁﬁ
30 & 4Ep g AR o SRR RIET R AR 1S 60 4 sE N B AR S -
Ik R IRBPERF AAE 2P w0y

pets

sy s
N

AFPRELE S TEREP A

e 141 B G E o
EN 5"/'?153773‘5”’55@”4‘? K }}% A ABRLIRBD R GRS R FE

ﬁ%ﬁﬁ@’%4?%$%iﬁ—ﬁ@@ﬁ§@%@o%%iﬁﬁwﬁﬁiﬁﬁ

=3
_‘_‘.
}\_
e
W
g
&k
2|
1%
bt
N
\
[
|4
Y5
=t
paa)

AR RITEP AR ERATT - B
PR GRE A AR ELRYRRF L L AT o
42. 773 %%

42.1 F R & 2eHS B on A §

PRIy FHEFOTE S SBTEBEI IR FF (B hdd RAo
12% 5 6) 2w FErok (2 dpdicd RAN12% 5 4) Firg T 2
Aok (pFdpded RASO L 4) FE R AR AT K@ (B3 dpikd
RAS12% 5 6) % FE B (B Fdpld RELDIH L 6) »BILA b
inm%(fiﬁﬁﬁ@iﬁﬂpipﬂ s AR FES ﬁ(ffﬁﬁd@
L 12% 5 M) MRk E st & (BTdEkd RASB8 %5 6)  ELAR A

NS

27



FTR AR L PRA (BT Ald RASOE S 6) (£ 41)
422 Mg A 2 R F EL Leant ¥

FIh el R 5 E 02~ et Fd 2010 & 17 590.31%"% 1 2010 £ 12
10.15% ( P 18 5 0.30%); &7 A 41w 5 2009 £ 5 1 L3559 4 (0.21%)
2010 & 355 0.11% 0 2011 & 1 * %% 3 0.09% (P 5 0.10%) L ® i
Fert 5 2009 & 355 24.17%; 9 % (50 & 2010 # fF & T35 26.89%: & I 2011
#17R): 3002% (PR 0%t ). (4 4.2)
342 AEXF w4 ;rﬁ;}mm T P ERE LR E S A iE

r""riﬁfa ﬁl— FwwmEpE 3T EP 1‘%‘%@ ) F (s
4 =4 =4
o ,,IL' F L2k 24.17% > 30% 30.02%
S
FHRAFD R
, . 0.31% < 0.30% 0.15%
é » U.A B :f &
Lo 0.21% < 0.10% 0.09%

FRR (AL ERL B EFIT )
* 2011 F 1" AEZRBAPE

4232%?%2$1ﬂi$%ﬁ
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BTSO STERE A BT 0 B GRS v
JEE) R B 0 A R R S AR T30 5 120
f_fiﬁﬁdﬁimﬂ§p4o

4210 Nk mE 4t

PR R GEEA R A MR 2 YR A R R Rl op Lt #
o 5 AP AT 0 5 120 Ak F o515 0 AR dpdicd RAS8E L 6o
4211 EBA R ARG TREp L ARGEE

IR FABRKTVRED 25§ pEhled RASOIE L 6o

4212 &L ABp 4 b b IRTEEE BT PR

d £ 8 G pap FHop 4 % 2009 £ 7 8,140 4 » % 2010 £ B3 9,036 % - f
2010-&7'\%%5“’*&;5?\;9’13&“}]% LEZRYTRER (RHGEDERF ~ RJLPF
B2 S RpF/m) 2242000 89 %5 A % % ﬂ#ﬁ“ﬁ&""ﬁ" Bgﬁ’ﬁ"ﬁ?ﬂ-ﬁ?c(%\»4.3)
# 4.32009-2010 # BAFRREL AL AELTRTER

ER FLPERT e R P R X Xk pERE* B pERr
2009 6.731 584.345 797.751 1036.305
N= 8,140 +5.754 + 487.007 + 799.868 + 651.9907
2010 5.678 515.889 373.712 867.0208
N= 9,036 + 4,845 +398.017 + 506.494 +518.1161
p & <0.001 <0.001 <0.001 <0.001

TR R (PP FRL B RFRTA)
ttest p<0.001 2010 & & 2009 & 4p

Y AR AL AES AR GET s

42121 iz pER

2000 & @ % £ & % %
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4~ 4802010 & (N=9,036) 5 5678+ 4.845 » kb > TiofEiFE- Ak 4 ¥ bt
PP A3 A& (ttestr p<0.001) - B R4yt » RiRA L &7 < o Flo RGHFL 46
FIRMFE P FRgedpd (Grepin 2013) 2RED A TIOF - Skh F

LFEY S RHFRAFFFRIAL0 AP BA G R L

PEL R RTEREL DMET R
4.2.12.2 P

2009 & % A & Z W o i3 J_'L_«Fﬁ/(mﬁt@wfﬁ?ﬁ&p 584.345 + 487.007 4 43 > 2010
# P 5 518.889 + 398.017 ~ 45 ( ¢—test > p<0.001) -

ARSI EH S Ed SR SRB T A SRR S o 50 B RS
PR s ER/ R A ELDEFF Y RESRR FHLOIRE e ¥R
TERR R XGRELFF L REFLIEE CELFFL MNP FE
REL N ELFFATATFLEARELFFEERDL 0 FFRF D5
Fipdarg s pms o~ 2 bEAD AN PR ER > B0 dow it o

BAPE L Gkir 2 ) F A& ek IR U A R IR R R

B E] 5 AR L cnpE R (T TAT) & % 5 Bt ™ LR A f AR ki
TAT 2523285 e (& 44)c BFEAE TR ARy 248
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lﬂii"?grm}}?':‘i Bt g m+.F§§i’c‘ o FIA G R ePA) o (£ 45)
% 4.4 2009, 2010 = 'B‘—;hg A,\. \'—'/%ﬁ%iﬁ\:’"it"\'

te e 5 LR £ LR s
Bk EaF 2 oA
n R E* 29,145 90.6% 29,838 93.1%
9%‘ E4ivm* 32,607 85.2% 33,205 86.5%
ff\u’%# 9,515 91.4% 9,226 92.8%
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# 452009, 2010 & 4 a4 X %

2 &7t 57 2 &7 He it 37 2
ke % ik @
B 19,476 96.5% 18,258 97.8%
n R e 51,800 90.9% 49,222 92.2%
4 it /ﬁ“i 49941 88.3% 48,225 80.3%
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DAY - X L R R L DR FIRIBFE (ELF IR L
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146 AV R HRE- BX LEGRER

2009 | 2010

X-ray N Mean = SD N Mean = SD P value
Bone both side 640 |, oo 675 , ,oor | 01925
Bone one side 49033, o2 5330 |, ,oo0os | 06422
Chestoneview | 18820 | , >>1o0 | 18588 | , 2220 | 0.8459
Chest two view 5|, 12'_3‘71‘114 9] E‘;g 0.7467
KUBoneview | 11304 | 9090 | 12058 20008 | 0.0892
Mandible 0| i 62| , f7o>0 | 0.9385
Mastoids 2 + 5.4142 2 4 i:g497 0.5631
Neck soft tissue 322 + 1520'_4571;'3 318 4 122%3 0.0794
Paranasal sinuses 11 + 2%838 12 4 21323 0.8347
Skull: zygomatic 29 + éiggg 33 4 1?23(1)9 0.769
Skull one view |, 56?5513025 505 12:3317 0.2713
Skull two view 502| 1535375’771 32|, 12:323% 0.3294
Spine one view 4|, gg;;ﬁ 15, 1?2667 0.7586
Spine two view 1543 + 222?83 1674 + 69616 425 0.5415
T-M joint 4|, iggg 9, ggggg 0.1375
PR &R (AL ERL B FRTR) (8= ~4)
AT F R 2 st 50 TSR T 4 & e
N : #i# SD : standard deviation

arwaX%¥%$’§H?%¥ﬁ%@2$ﬂéloﬁﬁﬁ
JME TV GRELIMPRATR ARABRFRTEAFF R L AELBYRE BT

>N\

‘a

3

Ixp A EEF RFIRELDBRGER > T § FI LRI SED A > 2R
FIERRNEPBEER - > NUREAZGEFEEAR  FRESH A AELDRY
B - o hBREREE 0 p A TAILER G P ESE T 413-416 &3

B Fler H 2 ¥ f 423427 L AT o
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7‘ 47 :uF/}%&%E;ﬁphI&%}é} (CT) :—f'flfﬂé':ﬁ&

2009 2010
e N Mean + SD | N Mean + SD 0 e vae
Abdomen 979 | 19.5751 + 16.4275 | 1748 | 21.3673 + 20.4786 | 0.0126
Abdomen? 108 | 46.7778+75.1831 | 15| 79.4667 + 153.90 | 0.4281
Bone & Joint 11| 15.0009 + 9.8636 | 11 |25.3636 + 15513 | 0.0786
Chest 135 | 22.2444 + 19.2701 | 154 | 20.6299 + 17.249 | 0.4529
Chest® 132 | 345682+ 354724 | 124 | 46.0081 + 87.7169 | 0.1782

Head & Neck | 2449 | 19.9657 + 16.5542 | 2942 | 19.7413 + 17.357 0.6279
Head & Neck” 23 | 54.1304 +57.7772 16 | 28.8125+19.5694 | 0.0614

Spine 37 | 19.5405 + 18.9394 47 18 + 14.7795 0.6764
Spine* 2 34 + 35.3553 1 28 £ NA NA
PR KRR (AL R BRFRTH) (H = A24b)
* Y F TR 2 st & P“iv«%f R i TR s

# 4 kg A N : #ic# SD : standard deviation

OBIFT R A FET RS PR R 10 AP
ARG e TR R > FEVR Y A D FD 40 S 4P

42123 % pE R
2000 & F %5 A B X o Bk A %R ER (S4) 5 797751 + 799.868 -
2010 # B % 373.712 + 506.494 ( {-test> p < 0.001)> 4 P a&gzc ¥ (4 4.2) &

BAREERE O BAPERFRP EFE B 417 EROR TS R HR
428-4211 5 MiEFZ o
4.3. % R BT AEL PR

2009 & 5 AR FH PL A LA DB ET(A4)5 10363 £ 652.0°
2010 # 5 867.0 + 518.1 (-test> p<0.001) F M Agecd » o b d® pi F 22 5 ff p&
B ensg el MaEF % - (£ 4.3)

it AV OB PEF LA PRl dow 32 #hik 0 2009 EMIRAL A B Y

LACE A8 L PF (LR A @A) 55 013% Az 24 [ FF F 0.99%; &
?ﬁﬁﬁmwﬁ% AbFE 8 Tiain g 10.40% 0 @ AZHE 4 ] P K R] 5 85% o

ELGE AP F 2010 £ 12 0 ¢ i 87.5% AL TR 2009
#¢13.08 /] B 0 % 3 2010 # 241 [ F 0 AL H A FELAIRE G 30 A4
S50 2010 £ 12 7 e i 8LAQ% v - H A FT L f PR op st e i
94.25% > F & 1 2 PPN Lo 5 e FR(aE 97.20% -

ARELDRTERUE BT 624 A8 Fat o F A

5

L XF w2009 £4pt > &7 (5592010 £ 3 P Agecd (P<0.001)-(# 4.8)
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% 482009 2 2010 # £ M ¥

%P < 1* | 2% | 3% | 4% | 5% | 62 | 7 |87 | 9% [10® [112 [127 2235
A% 4| 2009 | 5227 | 4035 | 3873 | 3985 | 4094 | 3781 | 4042 | 4665 | 5074 | 5196 | 4668 | 4430 | 4423
NN 2010 | 4912 | 4235 | 4269 | 4173 | 4659 | 4094 | 4401 | 4307 | 4199 | 4083 | 4034 | 4386 | 4313
e 9 4z 45| 2009 | 0.17% | 0.12% | 0.05% | 0.08% | 0.20% | 0.13% | 0.20% | 0.19% | 0.04% | 0.13% | 0.13% | 0.16% | 0.13%
48 | B | 2010* | 0.06% | 0.02% | 0.05% | 0.02% | 0.13% | 0.07% | 0.07% | 0.00% | 0.05% | 0.07% | 0.05% | 0.07% | 0.06%
e 9 4z #§| 2009 | 0.78% | 1.04% | 0.85% | 1.20% | 0.95% | 0.87% | 1.39% | 1.11% | 0.93% | 0.98% | 0.88% | 0.97% | 0.99%
24 /[ P | 2010* | 0.49% | 0.54% | 0.59% | 0.65% | 0.58% | 0.32% | 0.43% | 0.58% | 0.50% | 0.44% | 0.47% | 0.46% | 0.50%
% % 4z 8| 2009 | 9.55% | 9.84% |[11.64% |11.24% | 9.97% |12.30% | 12.10% | 10.29% | 9.74% | 8.37% | 8.44% | 9.46% | 10.14%
6| PF 2010* | 8.18% | 6.75% | 8.13% | 9.47% | 8.29% | 9.28% | 8.00% | 7.50% | 7.05% | 7.98% | 6.94% | 7.36% | 7.91%

1 g 4| 2009 16 3 10 10 7 11 6 8 11 8 10 9 9
= #K 2010 11 15 3 5 5 6 3 5 1 4 4 5.4
T ym e | 2009 2.8 3 3.2 3.3 2.9 3.3 35 3.2 2.8 3.1 3 3.1
R (hrs)| 2010% | 2.5 2.2 2.5 2.6 2.5 2.5 2.5 2.4 2.3 2.4 2.2 2.3 2.4

FH kR (A ER2 BEFRTA) T30 g R (o))
* 222009 v 0 2010 £ e0ip FAZIE 60 BF 2 24 ] P~ 2 4B PRI S 397 P ERME® 0 p<0.001 (chisquare test)

# £22009 & v+ gz > 2010 & cnT 3oie g R P AE4EE 0 p<0.001 (ttest)
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TERED RO RAHE AN SR~ Gm % 0 BB A AR
gﬁﬁﬁoﬂ&’éimﬁ%@gﬁm$ BG4 (1) EF LR
FARZEEREE Q)Mﬁ%»%ﬁ%ﬁ%%aﬁﬂﬁ%ﬁﬁ(mcmm
condition) hfFAR 3 (3) RF LR » Wyp s chp A F 4 SR RLE 0 FE P
%i%%ﬁi%ﬂ:@)ﬁﬂ%’ér&hfﬁ%kﬂﬁﬁJE%iﬁﬁ%é%
At R E o TRTHRIRIRED K-

&P 4 s LR 2009 # 1 78.4%3#% 2 T 2010 & 183, 7% -
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