The Impact of Electronic Medical Records on the Work Process of Outpatient Care 231

The goal of this study is to measure the impact of EMRs on both time efficiency and
the work process with regard to outpatient care, with the focus being on examining the
pre-assessment ahead of the introduction of the EMRs procedure applying time process
study method. The study was undertaken at the outpatient department of Osaka
University Hospital, a tertiary care facility located in Osaka, Japan.

2 Time Process Study

The Time Process Study (TPS) provided a new method for collecting data as well as
for analyzing and visualizing work activity that compensates for the weaknesses of
more conventional methodologies. TPS works by utilizing a unified modelling
language (UML) to identify and visualize how a business procedure functions.

We suggested extending TPS in the same way as was proposed by Shiki et al.
Thus, we first defined the use-case properties in order to identify the characteristics of
the outpatient service in relation to paper based medical records (pMRs). In this
regard, it is essential both to clarify the process and define the service properties in
order that service quality might benefit in terms of improvement.

3 Results and Discussion

In this study we extracted 12 use-cases and 82 actions in relation to pMRs at an
outpatient department at a university hospital using TPS. The results suggest that, for
nurses, indirect management of patients accounted for a higher proportion of the use-
cases than was the case for direct care. Although some of the tasks a nurse is
concerned with may be similar to that of a medical clerk, nursing involves a further
role providing direct patient care.

Generally, nursing consists of two roles, namely, a provider of direct patient care
and a manager of the care environment. While direct care is an important component
of nursing, indirect assistance with regard to care and the medical environment is
crucial to the success of any intervention which also applies to all health care
providers. Conversely, previous research has shown that the demands related to
documentation can have a negative impact on job satisfaction. Our results showed
paramedics in outpatient department provide their service to internal customer
primary. According to these findings, indirect care seems to place a higher burden on
the nurse than was previously thought.

This study also suggests that the items ‘Searching pMRs’ and ‘Delivering pMRs’
involve a great many actions due to the complexity of carrying out these tasks, These
tasks have possibilities to involve many ‘decisions’. Thus, paramedics may often be
required to make informed guesses using incomplete information regarding patients
due to the fact that many links occur in the process of associating with other sections
of the hospital. Moreover, the tasks ‘Searching pMRs’ and ‘Delivering pMRs’ can
crop up abruptly and thus lead to a disruption of more immediate task demands.

TPS was allowed to discuss about amount of work process and task properties.
Future research is required to examine the validity of the TPS and describe activity
diagrams of outpatient services, and further research is needed to examine the impact
of EMR on time efficiency and work activities,
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An Automated Consensus Mechanism Based on
Adjustment of Issue-groups for Multi-issue Negotiation

KATSUHIDE Fuita,tti2 Takayukr ITofli?
and MARK KLEIN'?

Most real-world negotiation involves multiple interdependent issues, which
makes an agent’s utility functions nonlinear. Traditional negotiation mecha-
nisms, which were designed for linear utilities, do not fare well in nonlinear
contexts. One of the main challenges in developing effective nonlinear negoti-
ation protocols is scalability; they can produce excessively high failure rates,
when there are many issues, due to computational intractability. One reason-
able approach to reducing computational cost, while maintaining good quality
outcomes, is to decompose the utility space into several largely independent
sub-spaces. In this paper, we propose a method for decomposing a utility space
based on issue interdependencies. We expand our mechanism to be multi-round
as adjusting the number of issue-groups. This muiti-round protocol can find
high quality solutions with high scalability.
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Table 2 Features of the search methods for issue-groups.
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Solution = Find Solution(i)
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endif
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Fig.4 Multi-round negotiation algorithm {Exlaustive search).
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Fig.5 Multi-round negotiation algorithm (Incremnent search).
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Find Solution(i): Finding Sohitions when the Number of Issue-Groups is /
(Step2 - Step4)
Generate Graph(Ag)
¢ := aumber of issues
while i >=
Sclution = Find Solution(i)
if find Solution
break loop
else .
ir=t | '
endif
endwhile
retrrn Solution :
®e WESs KESTA D L LR

Fig.6 Multi-round negotiation algorithin (Decrement search).
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REL (B 6D 217H), 2.3 HiD [Step2]-[Stepd] 2EITIH (K6 D417H). &L,

BEREZRRATENIBRWIEBR LTHEHRAT 2 (He6D617R). &L, BER
R nERES /N —75% 1IE5 LT 2.3 i [Step2]—[Stepd] #£17T 3 (H6
D 3-10178). HULOBMEEZBIRRENAZL UL BRETN—TEN 1 ICEBETHED
BY. BAOBTR, MRV — TRV EVHRICEEFERLPT L, HEREIE L
5, 7)) ALeEOREREN DI

AT, R, BARE AN — TROBINELZR/NED 1 ZEVTNS. &
INEIIBZHAWA C LT, HRICEYRRAIN—TERRET S. —K T, BYaRe2R
Ry 2L TCOMBERMI/BREORENEVELRZIENELIONS. 5%, BHENLE
HTHRLGEREHERTADICRE, REIN—THOEME R EYNC 5T 508 D
H5. '

4. FHEER

41 =BEE

EEEBTX, Tz b&ﬁ@ﬁrﬁ% 100 [EFFT U RISMER & 5. BRI 3HE
&, MK 14) LERET S, DEZEBERDNRT A—2EUTOEBVTHS.

o G 3-10

o FMEDHEE : [0,9]

o H¥IER GERRFZZIRIZER) | 10 (BMIEEHD), 5 (ZIEEKD), 5 (SHEHRK).

o FINIORARIA 100 x GRRED. LIHo T, BLOMMKEL CREBR2HIETH
ik, FHLT, PANKLE LS. FFwiE, BLOMERERICBVWTRYTHS
EEIAOND. LAl I—F 4T AT a—YrFichnT, &Sk, Ean
BIEDAT TV a—) Y JORHE LTER LIRS, XHELOBMEIEIT BHH
A, KOVBOBNECET AHHNEIDEELTE0E, BERERETHS.

o HIRIORARE 7. COREOTTR, LA, UTOHKAZLE L DL LTE
mEhs., GRs 1, 2 RA3) = (12,6],[2,9,01,3D.

FRETREEI 3 DOFHEOHEEITS. (A-1)~(A-3) HEHRL TRE bn%?ﬁéﬁwry
Y ROBEIN— T ESL GEURTFETHS. i, Y(A- 1) R N—7 (8RR
BEEZ YV FORRINV—TICEICRBFET, BRINV—TOBERILERYTH
. “(A-2) S —7 CEIED” BERS 7Y FORRTIV—TI RIS ZBFET, i
MYV —T OYERIIEITRTS B, (A-3) RETIV—T BOED” 3K~ ROHRA
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1733 RERESHHIBIC BY AR TV —TROBBICE S T- AR REH

FN—TCBIBBEET, RS — TOERIIFRVITHS. “(B) Basic Bidding”
X 9) TREENTCVBHA N —TEERLUAWEETHS. “(C) Q-Factor® &Y
MR 12) KBV THREIN TV A Maximum Weight Interdependent Set ( MWIS) o3¢
FETHS. Maximum Weight Interdependent Set (MWIS) (3E4AYIC Basic Bidding
LRRTHS. BixBald. 1—Y Y POAMLERB I T AF ¢ T— 2 OBEREICHN
% FHEi{EZ AL DB T3 /n < Q-Factor &\ 3 BDEZEFHT 5. Q-Factor d
Hi& Q= u® + o 1w BHFME v ALAEORE) THH., ASLAHOIEME L ARER
DILRTEZZEEBL TS, FERTIE, 0=05 B8=05 17 XA—22HET 5.
LUFiE, (A)~(C) THBLTHVS, AMLOERICHEYT 547 A—2" Th 5.
o W7 TE GRAEED x 200
o [HADIT—T 22 b TY U TOBITIYIab—Fy 72— ) 7 cideH
DiRER 30 &L, WULEEE 30 EiED KT
o AFLEMBFOREIE : 100
o 1TV Y hHEHDAMNED LR V6400000 (N 1 T—Y ¥ M. FBER
R 9) IKBWT, BBEREICBVT, ERNRHERENTRARBONSEL L THE
HENTWS. KX T, Xk 9) LEROEZEHTELDET 5.
P NV—TES{RB T Vit BOT. RESIV—7T DEIOBRIC W B HEIER
C FEEUTSA ZREAT 5. SA TREHOBEZ 30 £ L, 458% 10 FIRDERY. RRE
U, MBI —TRENC I BHE IR NRENED G G R L BRI V=T
TH3. UENS, EEUERADEZEE S IR TVS.
REEZROZERICHOT, BBNTHEREIToIRE, BENRTY—VT v 735
DONTHERWEENECS. 20T, @T—Y Y NOYBABEETANTAT + I—2I
NEL., YIal—Fw FT=—y ¥ SN BEWEERICEK D, BRULBERLR
HERE 5. SRS ERE RN B0 SA IWHHDERESR 50 Be LT, 500 BOMEEL
WHEARETEEP 0 ETTFA L LISV A LICBIRT A, VI ab—7v FT
S TESCFRE, -V MOVHCET BE2ARHE AT ¢ T— R
L, SR X ARBEITS LIRS, UEDS, 7I0ABHORMICOVTE»
FLEBLTEST, ERICT— Vx> MSRICHET 3RS0 AMd 5 < LdIER
EHERETH S, FEETIE. BE70 b IV ONEEGORIC, BRI L 2ARH
RETHBIDIE, HEBHRE LTORGFELZRAT S Rt sRBIC B 5L
s LT (BFETRO - BEMR) /(A LSERE) ZRV5. £, dXTOFHENDS B
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END 1 DOTHLEERRICERLUICBEERERLTV.

ERICAWET 0TS L JAVA BBl L, FPREICE J2SE 1.5 2V, X
1=, Bl Mac OS 10.6 H8{E LT\ % iMac (Core2Duo 2.33GHz, XEV 1.5GB) L
Tiioie.

42 RBER

E 7 BREFEBLUBGFFEOABEROREROLEERLTVS. (A-1)~(A-3) D
B IV—7L «B) Basic Bidding” ZH# LI2HE, T—Y =y MO 4 EHBNE
BEEIE RSB EROMEZTRLTNEY, RABRNEZ S L (B) ORERHN2ICHE
PLTWA. (B) DREGRPOHERE, ABEREROEEEMLTHENLTHS.
R, T—Y 2 M6 TR 5 LLEDRE, BBREE - RBRTETVEW. —7,
BRFIE (A-1)~(A-3) BHABPREL > THLABERRHRICERTETEY, BVR
BRERLTWAS. (A1), (A-2) & “(C) Q-Factor” ZEHBILSHE, (A-1), (A2) DA
NEVEERER LTS, (A-1), (A-2) OFBERREHE UTERERS Y Y FTHRN
T —TROBEERITNEFSEABER LTV EHNETHS.

YA RRTN—T @BER)" & «(A-2) R NV—T GBINRY)” ZEERLIAGSE, T—
Vi M4k EHENABEREZER UV TVHERAROEEZRL T35, FROEZ
TEHEBE LR, RRINV—TREET B0 “(A-2) MR —7 (ENED” HEER
BRETELZNLTHS. —H, IT—Jrx V6% E, AERERRE LI VR TE,
A1) BRI N—T (R &Y (A-2) RRATNV—T (BINED” OFMENEZRL
TWh. (A-2) BMEWEI R ZFEEE, SR FIV—TH0an L BEENENC LI HEENE
MMREENTEDT, CIERIN—TEHFPRVRECBEEDOB W AEERRRTE
505 TH5B. LHL, BN EROARITINV—THRDEOERERNENY, K
L BERHSED ULTOEW. —F, “(A-3) MmN —7 (B ED” JMOFE LR
T, SERHPE. (A-3) ORBERBOEIOHEBL LT, RNV —TEPSVRRTEE
REFRAL, RETNV—TEHIBORNTERERMENERNSEZ D THS.

8 I (A-1)~(A-3) DFTEREIDO AR L TV 5. IRTOBEIBNT “(A-1) i
T—7 (@R PBRADHEREERLTVS. (A1) BPRRICAZBHELTR, T
RTDBRES N — TR RET BLENSHBNDETHB. —hH, “(A-3)MwRITINV—7 (@D
B S/ NOREREZTRLTWVA. (A-3) BRV/NORERME & 55881, SHERMND
S < DAY IV — T I LR CABROBRIMTZ B THS. Fie, (A2)
R N—7 (EE)" B—Yxr MEHBEAZIEE, RRICHERENENLTHS.
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1735 KEEZBHEICBI3HRA TV —THROBEICE S FEBREHE

LEBRABEARE TR ATMERISBVEEA NG, ik, FRITRAST N—
TEOBMEE 1 D VBN L LTWED, RBEELS BT S, BIngs R
B9 52 LTRABRNERAEBENSHEREENET 3 C L ATEETH 5.

BOE 3 D0BMAYNV—TEICBOTHEREARL R, LA L, SEROEME
VeV NS 5. BEHRTORBIIETIE. MASD S WA BRI o
LT, SHETEERDBHMERERT SRICERTREAFETH S.

Bic, IR EWGRE IV — T ROBEEEEH A Y L — TROENR 2 EYIC I

THIELT, BEESEOAEELERITRET A EAEKTES. Ll BinEo

REGEENCESE IS0 FET .

5. BET R

FHEOREITIIFR L L THAZMORVARICE S S RBFEN LHETRERS A=
LIS PHERENTVS. PO D AR £ TBEED ITBOT, AF 1 T—
2, 772 A BAHIOAMLZELTE—7 AfL2ITHIC LT, VY FTLICEE
e HRT AHHEEZRD ARENSRBEIT> TV, COXMTRBEEIN TS A=
A LDV 10 2 A 5 KL RTHMBIC BV TLEITIETSH h BV RORENE L&
WEEBRERRTHDHI ENRENTVS. LML, FMEOK S RAEEZIET BT
L CEHEREZHET 20 TR, AERMNIRETEE S REFEKRD ARENSERT Y
Y FOREBRZIT->TED. T70—FHFKEL BR->TWS. e, BEFEADI=X
L' i AMLICEE BR{EZ BB LA OB EITIT LT, AT ¢ T— IS S
RRIEBICT H LICKRINL TV, Gk 15) T, Fler—Yx v FOARRNMO
HlZEMICLTHD., R EEIACHNDRXS.

Klein 57 &, ZIERIHZ SUFTHIEORNANHOZBMEZ HREL, YT al—F
C T2 U FIBT AT ¢ T 2 NEREER A FENMRREN TS, ~A. &
BT, EHEERDKEBRESHOT—TY > MIEET S & EHTRURIEICES
LT, BULEEtzZ2#al T0s. '

Robu 517 3 EFFEG|IC kI 2 & R0 SO R MRS 0 EEGR = 72 BRI
LT Utility Graph ZRWTHBOHA TS, TOXETIEMANSBED Y I A RIS
HTEBLRRETHI LT, Keeney SOHRS ZIEL TV 5. BRLTR, 422
2 C; DREESH 1DFE ($TabB |G| =1 & Z2OMKOMEZEZRL, 7Z2AZCO
KEEH 1 EDRXVES (ThbB |l > 1 & 202 D EOESEZE-HBEDY
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FTI—FHR (synergy effect) 2EL, WEHOHERER LD, REMOSERADMEK
&%, AEAY T 7 AL L FRICRSPIOHEREFEFEERL T0BN, “HRICH
BENEREBICE->TED, FRXOEAKOEGELR LR EEREIC R >TWVA.

EHIC, Fatima 572 (3, HEEEINSHAESOEBREB TN TY ZLAPEELT
W5, A, Fatima 5OZBUHAR, BESLHASHETEZISBESESR
AWTEY, BEMOKERRIREL TV, BEENAS D, BN TIERDE
g, fiifEicxdd 5%I5] (Discount factor) H@<. Xk 18) T, BRMICBHE LI
WREIHI LT, Fy a B EONIEIRAPEEHLTWVS. £z, X 20) Tl
PDP (Package Deal Procedure) &5 2EOBENEV L E LB LTRBRTELNS
HFRZERLTWS. UL, PDP TR, HERERDBDICEHERN HOD T XS,
WEELOREL, YHRTRTIAELEBRLTE Y, ERTHBELTVS. #REL
T, HERICEL T, BBNLSStclL T, YHRTEITS AENRZ—-TH5 L
WHIRRZRLUTWS. ChEORIEREC - BEEOTHBENRICLTED, FRXOSA
HOERBR L SR AREREI T > T\ 5.

Wu 520 ik, T~V MDY YV —RBEDOHDIVF T -V v Mo X 325
RBTNT) XLERBUTHS. KON T+ —HARKLEHRZ ETRELTWEH, &
MRBEZ AT AT, R— FREXEGEREBL YOO b Iz BERNRETHE
R=ZIERL TV, R LIRESHRONEEIHEL L0 MCE L TREDEN
b 3. :

Ren 522 i, BICRITAE(LT BB COLRETHMELERLL, 2O-HO%EH
7O RVERRL TS, e, EFHEGEI0HTE TR, RRPELT B i
£02T, BNEOERICHT ZHHENELL T L. Ok, BHZEMERKIC LT
BNh57), SR ENCHOBTERBEZRET 3XENH 5. T, BNz R
. LEds, FELVRZEE/DDRELPRBEICESRW I L— L7 EZREL T
B. BERSIFHNLBEEBEL T3 EDHR 22) LI 8L 3.

Jonker 523729 3 RELBREVISKHTOI—Px Y NIRBO T —FF7F v %
BRLTWVS. TR, HFORZOFEICESWTHEFO Y 77 Ly X F#E Tl
TBDDELa—URATF4 AL LT, Tguessing] Ea—)AF4 7 AZBRELTWVA.
Hindviks 5% ZIERRR0%0 FIRBEE MM BN E AT 2EMEITY, GEHRRORE
BZHBEL TV5. FAFEIHEBOHBEAL R > TV ARRZRIELUL THADBEH TR
RU TV BFREREBOHMBE R > TORVHETLHERZEIR L AN BEETE 5.
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Li 527 3 Equal Directional Derivative Approach i< ST, SL— - EERERO
ﬁﬂ%&%ﬁ%%ﬁ%ﬁ%brm%.:@iﬂﬁ@%ﬁ%@ﬁﬁﬁ&%ﬁt&ﬁ%.éﬁ%
@ﬁ%%ﬁbfwé.C@Yﬁ@2%@@@&%ﬁ§%ﬁ%@ﬁ%ﬁ%&bfﬁﬂ,$%Y
DE N NEOGEHE LB BHEREICT> TV S,

mmg“Wi¢17%mFx4y(TOD)&@@iﬁﬁﬁwﬁﬁEmvrva.:wiﬂ
k5 HAYST MR (Nash solution, Egalitarian solution, Kal ai-Smorodinsky solution)
@ﬁéﬁ%ﬁﬁﬁ?%ﬁxbﬁﬁFXKV?ﬁ,ﬁﬁﬁ%&18ﬁﬁbfwé.iﬁ2&?
I3 task-oriented domain ZHF->ThH., MAREFEL TV BT LIIZBOFENR
o TWA.

6. Bb Y

/LT, BEIN—-TK B5< fﬁ#ﬁ?iﬁ&?ﬁ&—‘j vy ROR 7o b NFLEEE
ﬁok.ﬁt,ﬂy?dfwﬁﬁﬁwwiﬁ%ﬁébf.%ﬁ%@%ﬁﬁﬁ*%ﬁw%ﬁﬁ
ﬁﬁ?é-ﬂn%Q3W—fﬁﬁ¢ﬁw%mféﬁﬁﬂﬁéﬁw.%L%ﬁ%&%ﬁ?%ﬁ
USRS — TR R LT, BURAY V— 7 ES CRBFEERTTS. (3) M
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ENERIRE LB SIc B B, 7T b LOERT Y FADHERGHERRE LI
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Lo R L THE R T o, BRI, (2) OFEAGERORENE LA B HEOR/T
DB DRI TH B LEALNS.
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