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Ahsiroot. This paper s as arcigecmnal sidy of nuadern bospial desipn. This siudy aims o apgly lean thinking in medem
hoegpend desgn planming wiese e pasioni s the ceeter. The methodology comsfucod tho rescarch with o quehionye
gppemack: (b boobsenvagion and cme studies from Dhanmas Cancer Hospind Jikenn. Lean dsinking approach in the
fdesign pmoess, mukmg improverneses mainky relmed to elemems and space @il eanion iz theSnspinl, isciading imegrnica
wimh informaion sysiems el medical rocheciogy. Hespaal desgn b carved coi by adandying mesd clinnnsing s o
activities ihan are o pdded valee through mdicsl conireces improcement By ilowing peodeces (masenals. work- -
process, o) and sdoomation, wsing o pull sysiem bom sialeholdens i punee evedlleace and perfaction. Thes, i s
Fwcmmad ik Thi desagin of B Bospilnl buildng cin be elTecive in @ space progrmm. An ecinlecural disdgn chimpe kised
o bewn thinking & enpeowed i pdd voloe v patiems md Betier mamogemenn of ey resoum e in s of sevipes, both n
thi Pl fovess mrd botter mon layous
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INTRODUCTION

The hospial functions as a heahh service Baeiliny for the wider commumity ond plays a role in aceclerming the
berading and recovery of patents in patienis o expecied (1], Bowever, in camyieg ool its funcions, there are ol few
prohlems faced Hospital services oreone of she determinnngs of quality in hespaak. A hespital B eaid o bhe =fficien
il in cam e nll avaitable rescurces 1o poduce something desinsd (2] A Bospral & o roomeor buiklng specifically psed
for the investigotion and follew-up core of ik people, [ e Cheistinn times, this Kind of ospital’ was oftes
assoiate] with menastenss ol wos pricanily intended fo scoommodaie palgrims. Today hospitals emully show
Bemes tar seriously il people. The werd Bospiial {from the Lasis fafirmenisan) onginally efemed fo a voom oF roains
cosmnected 16 A marsstery o cane foe sel manks (3],

Services o the Inkaria Dharmgis Cancer Hospital are very importan o be improved, The obstacies faced by the
Bowpiial ore the limited focilities o help peopls living with conger, semporary shelbers, ond the hospial environment
m curing cancer- For efficient hospital development, integratiom between service unds is needed . For esample, un
alpien il b o service uni highly integrased with other instollstons m the hospitol in ils operobons . Other cksely
eelaned insillotons include functioml medical stoff mom units. hospial admizisiaon, mdiology, bborobories,
medical recopds, maimenance. logistics, pharmacy, and aibers, The form of direct observation of the integration
wy e e the basis for oplimizing the moeme The high demand resalied in many pros pecive polients gueoing and
wailing inahe bbby, The Inkage between unis o the hosp kel shews o gap thal can improve.

In & hesepatal, planning for ben b fpciliies ancd suppoming medieal equigment ond services are impoas foriresting
patient s with the right disgnosts of their disease The mmber of mesdical equipment with renewable techwology mus
be supporied by the iyoul and inEastructure of o supporive hoaspital builling so that this mvestment an be effedive.
Thiz stody ims Lo defime o new paradigm for optimizing hea B services by adopling a lean temkiang approach i the
Bospial desien process. Lean i & masspemest system that i completely focased onefficiency. Lean is o philosophy
af lenp-term growih theowah effons 2o increase costomer valie, society, and the econamy 10 redice costs, speed up
mterveniion e, anid mgprove gualiny thoagh tetal waste elimination [£]. Leas was fird disoessed in the augomntive
nclusary by the Tooeia mansgemend <yslem in the (59 [5]. Since hen. lean b atracted the inferest of variouns
nclusarial fiehis in the world and is applied fo many aspects other than manefactuing [0]. That is, by making
impravements, especially regordieg elements and spoce utilizntion in the hospisl, so tha the design od the hospial
Builfing cos be effective in s space pragram,




METHODS

This research is anzslytical with a qualrative approach theough observaton and case studies from ospiak o
Dharmai= Cancer Hospilal Fakarta, This research was cosduched Tor quality imgrovement by underdanding the
probilems the perlicipants R, which wos realized by e Hicient desige using lean drinking derige immpirtion. This cawe
siucly effectively shows the eltonship betwees the subject and the Bogpital sysdem and beiklng that wall be the
oifject of research. Implememmg ghe Leaa concept stans wih making a big pict ume'value stream meap of e lfed wnits
m the hospital service process Ineoch process, there is an inberaction between maon, mackine, method, material, ond
envirmnmenn ] elements. Iseach valoe stream process, sctiveies that care mon-vibee adoled or wasie will be identified
using kean bk,

Thaz fisHiawing are dala malysix steps: (1) Service Systers Descrption. The aim s & discover the processes in Lhe
oallpadienl it al this time thoough the Yaloe Stnemm Mapping: O Finding the mobof ihe problem. Adter an overview
af the cutpatient service poocess fow ond sapponing dmta, we will gt gopefieficiencies that may become problens
m Lhe future. Everything that does mof provide vefae o the service 5 amsideroad a problem because it & o wasite anl
musl be elimanfed. (4) Planeing and improeement ideas. The propossd  improvement design mcludes foor plas
nnpravemnent, wiam layowl propesal, visual maregemest improvemenl, improvemen of culpatend ervice process
flw, ol elimination of unnecessary processes & increese service valoe. 151 Cone lusions aml recomme slations ure
Exped on the malyis resuke imd proposed improvement s .

DMSCUSSION

Redelining Modern Hospital Design; Lean Thinking

Technological advinces ofevery age have influesced architectusi] design. However, there has been no s ystemadic
retazarch linking huspital design typologies to suppord primary hospial processes. In addition. the archiect has not
Fve @ e LT £ v Wia e b fssess The gxbent o which the design responds b hes pa) procssses or umdereianl
wligh phosical Configurit i is & bemsr solibion o B Do eguinsmsms

*The varous currents in the pest-Word Wor Twa hospisad anchiecture have sdhomed one main goak o mormalise’
the keallhcare environment. Isstead of lsoking lke hospitals, these buddings kse gone Fom sheppng mall-1&e
wchno-miopia o mned compeses with a disting local feel and a focus oo sustamability. The progcted pictore of
Bosplial architecture i the late 200h cendury B sometimes st ohdn beyer, Bencsah the cheerful décor, oll the cricieal
sysdons — aommpuders:, lechnicil cupigmmem , and commuomicat o — hamlle ihe demomds of modcm medsine withoan
civmpromie: . A sieniTicant architecior] component in this "bockdage’ archilect o was the development of interslitial
flisiors, o whach the entire hospial level was kB o mechanca] equipmend. Zeiller desgned the hospital visionaszy; ¢
Baas 4 long-span space frame geocmre with moustable mohile units [ 7], Showing che workl that hospitals can adag
anel evalve, drlven Iy cva-chsnging demands fa”

Making the hoepital beok Fhe & sdopping costor suceeoded in shilling expectations aboul discase amd medicing,
“The mtenl i bo make the patent izl normmt (mot el sick ). Hemever, nowados, people expiect more am hospatals
With the baedierihat good hospital designshould inspore healih, archigecture has ken om oonew rode 5 pant of o devies
thol improves potems, Bal impeovmg hospital archileeisre requines a new perspective. The resuks ane ofien
mraginalive for comparics thal do mol spocilize in large hespital bealth core design, In lospiaol plaming . aeclieers
mus embrace medical technalopy and Fedsapes s mepirntion, nst o comsraint < or things o ke disgoized [8].7

Troditionally, on ashitcet keads the design process, immedately starting so develap comman alismiivis basad
o 3 handfal of hospital leaders' perspectives. preferences. and expeniences, While based o steamlining hospital
epermionnl measks (hean Mifsking 1. 1he Smphiasds 5 on processes tha add vales 1o patbems. VIn irod ional plannimg, fhe
Eream s om architectwne, not hospisal oportiom. Architeets imderstand the BB expectansy of the cerront buikSing and
whens the nexi expanson is most approprinte [9) 7 They estimate. prepare dinprames and visalize e shage of the
Bospital building based onarchitestonl sidies,

In toakan's hospitnl design. Jeon teimking i= necded, It meons that the hospitals sceds lepd the desian, not the
avgliveet, “Thivugh o serigs ol studics, mahifcional e ook hoew sork s dens woday and s ey san dis i
Faxtter in the famse, then design for char target . They ressarch relstionships and pathvnye seross facilitisz. Muoch more
of the planning and develpment process goes imo the Tird phase of Lean-tad destes. Wil Seva-mdrbing dedga,
champes include: The amoun of time spest in esch phase (mone in the carly phases; kess luer): A complesely dilferem
perspective comes from secing cech sep as an oppomimnity o desgn mose vidoe for the patien i each process




topdimizing the paris): and Thers B an opponumty 1o &k bold questions and chonge the general percepiion of how
Bospiaks can provide valie w paticies (opimizing e wlaks 1917

Design with leim principles {dowesicomp ) Fcuses on cossimer needs and the effectveness of the builfing m #=
opermfions, The maore “lean dhimkiag™ is used o consider operational elements in plinming. the more effective the
resulling desigm will be,

Patlent-Centered Care Approach in Ralsing Hospital Operational Performance

o Eeene [105] wos the first eseercher io meveal the lepomance of potkem-cendensd hospital operations, known as
Parient Cenrered Care (FCC), "PCC & an innovative approach io healih care plinning, delivery, aad evaleation hased
on maieally beneficial parnerships between health care providers. pagients. ond families 1117 "POC emplesizes
ur osital galieiibsirstors, nead fo see o e patlenn’s persgec ive oF bnag e hemseves e o pliest o umderstamd
patient nesds nnd hecome o patient-fecused hosgital. Al hosp ool compenents, inchad ing e linicisns, mast apply the
PCC coneept and the mandsed that the pateem is the only patient svilabde o that they ez truly focesed and do not
mike dec o wishou involving the patent | 12

With o deficit i the quality of care in public hospials, “Impeoving shie hospital work covironment may be g
relatively high-cod sraicpy o imgrove ssfely and goalily in Bspilal o sssl mGreas: policnl satisficdiom [13].°
fccording 6o Siloa el al [T POT G5 0 pavsemment thad pails Foraand o combination of the mest mdegrated vanety of
sepvices ond peoelerames the healing of patienis by faeusing on their ieeds and knowlakee of the healing process. For
this reason, the approaching mode] should be mone integrated with geod nformetion servicss, healh workers!
commipetence, il servioe culbine improvement v ospiuas related o this poradigim sl

Patignd-Clomenid cang 12 A healthcaey setting in wivich pationts o escourapged e be acivoly invelved in thesir
care, with & physical enviranment thin promaodes patierd comfon and stoff dedicoted {0 mecting the polieni's physical,
emotional, and spiritual pesds, At of 3 patiend-cenered care model can melude: 1) Crgamizas o) cailiare thin
cicoirages saff o be sensitive o pareo nesds during hospital stays; 21 Aschitecturnl and inferbor designs that give &
e -file feel uod cicourgge patent mobibiny, Gy involvenen n e core poocess, sl space fior wolivade il
aoe il pevivities: 5) Emphieis on patient aed femaly ssdocigion: 4 Recognition that noiriton s an incepml pan of healith
aid & somiree of plessuse. connfon, and mtimacy [15).7

bmegrative medicing con develop and provide solutions. The heahh oot provides systemic change. Thot will
reiuire & compitment 1o e an preventbon and health promotion and 1o respect “the therapeutic rebtionship and
ol that forms wien mrodned providers snd paticnts will need o change of focus. Techmology, incleding chactranic
medical records 1kar enhance imendisciplinary commenication and ieamswork, will regoive drivers [16] ™ More
ifegrative drog providens muss be trained to provide high-tech , high-touch heoltheare, The erphasis & ow lesming to
{acifinat: healing,

The haspital information sysiem s an effort s mmgrove services i mplemeating PCC in bospals w pmvkle
services to the commuzity. The development of & computer-bared hespitnl infermation s vatem o Indonesin Begen in
he e H0x The hospital. os one of the public health service instivotions, will serve patient trassctions in their daily
liwess, Thes provvisos of services and actions in many was will affect the comdition and comiioan of the patiend, r

The e of this sydem is very dependent an the level of managemenl needs o Lhe hospial. Compaterication s
peedied in hosprals wr eeoid mowanied ermors, Soch as data redendaecy, orineegrated dats, baomsen eror, and delays in
mfnmation, coneidering that health facters are very impoatant for & person, Hospicsl indormation: systems heeadly
have teo fimcions: the hospital service information svwiem and the Hospital Mimagemend baformarion Svitem
(SIMERS). The fwio femctions ane inerrelded and complement eoch cther so thil, in the end. they will crente an
miterated and neliable sysem| 1 7]

The sperational roles of informatien systems in hespiok inclede: a) Speed. for exemple, the speed in completing
Bospital aciminisiratbve woek; b Accurney with SIMRS mapsaction data checks i= enaugh s compore repens between
units produced by SIMES and can also provent dets duplicatiom for oomain frinsactions so that dsta scourocy is
gunranteed; o begraton 1 the paticn mostenter data in coch wnit with o mannal syssem, then with SIMRS. the dots
B enisugh to b entered ondy once inthe repiiration section:, &) Improved seevices, the dfec nESIMES fell by patients
m the fnster ond more nocanste the wrvice Currendy, patiendedo mot have 0 woll long b eomgibeies the iy adminestraion,
cidher ispatient or cutpm i, because when the dags is needed, they can view it relatively guickly amd aceurmely:
cllneremsed e ficiency, i the speed and pccamey of the dais increase, the time needed to dio pdvninisomt bee waork will
b Easter amd aviond repested reguests Ffar liboratory examinatioes because the previous examinal o resolts e o,

Fhispital services are divided into raonspr pans: medical and san-medical. A real example of 2 oopuier-based
mipmmion system o suppen aon-medical services hos been implemented in hospiials. The Compoterized Billing
Syalem is an example of & transsction processing system or clesronic billieg for administradive and mancial service




fanctions. This sysicm can gearastes fast hospiol financial mamagement, rarsparcncy. ad responmsibility, Ease of
Fepuing, (he comig -t reponing procds oy Lekes a few NS, s Vol D ColeIRsE s on analyzling
the report. OF all the roles of the computer-based SIMRE. “4 will increase the productivity i pecformance of med cal
persone]. The sdministrotive staff m hospitals improve or fecilnote heakh services [18]", so tha almest a1l Bospitals
have been egoipped with computerized sechnology in their bosplial informaticen systems,

Start with Lean

Lean s defined s thin (skendery. Loan s defined as & sl of wols, momgesmen systems, and methodolozics tha
il chasge hesspitnls in managing and manogmg fo redoce emors, redic g wadiing times, eliminating oll barricrs, and
supportmg the activities of doctors ond enpleyess pimed at improving e qualiy of serviee and patient cane [19],

Letaan b5 0 nn e e syslem e B conpletely focdsed on eMfcieney, Lonw is @ pldlosophy of long-nm growil
ghraigh increasing cusmamer valiee, saciety, and the soomemy o seduce costs, spesd up imervestion tine, and improve
quality theowgh tonl waste efiimaron (4] Lews was fira discussed inoohe automotive mdustry By the Toyota
managcimes sysiem m the 1590 3], Since shen, femr furs atiracied she insersst of various industnal felds inothe workd
and 15 ppplicd o many aspects other than masuiaciusing 6],

Leem consepls i health care e beon camred oud by Virginia Masos Medica! Cember in Scattle. Washinglon.
wince MH2. which has mamaped to reduce inendory levels by ap to 53% within o vears [20], Lean chimking 'y goal
0 henkih care s to focus cominiously on how appropriste healih services can be delivered efficiendly, sefiely, and of
the highees quality, by ioming wwee so something of walue [21]. Inplementing fear kaspitals s o form of cusbomer
salistactiom-aremed service imgrovement s tecessiry. In healih corg. 1he mast imgoram eEnmgement probiemn is
providing hiph-qualny pastom caro [22 ] Fanmel1[ 23] view's thad dean is the bost Tommsd opproach. Meanwhile, Young
and MeClesn 24] provide evidence and state tha there & no resson that fewo desddd mar be an imporam clement in
beakh care.

Lt i wiide Iy adopded in health care practices [ M), The resson is that fear fiading promises the most efficient
et ol reoweiaes, Ressniress i ale ekl of lealth services aoe very valisble and ceed o be optimized o provide the
masimu servioe bath in perme of the nuomber of people served and the qualiioy of services provided (9], Dose snd
Cur[25] coneluds that fean provides proctical benefits for heahh care coganizations by changing the walug Now of
services, providing compnasionate cass 0 palicms, improvieg the work sysiem of doctors and parses, o providing
visible sustainable benefis i sociey,

Lean oabing & olso very imporom w be apphed o bospial design. With fews duking, & 5 hoped tha the
resnling desipn s rhe most efficiend o answer the challenges of the rimes and inthe future [ 26] Hespiml design is
done by identifying and eliminating waste o mon -valse-adiing senivides thaoagh radioe] confiniiaus irgrevesmen
By flowimg prodacs (eraferiels, work-fa-process, oo ssd informasion ueing 4 pall svsiear T stakebolifers G0
parsue excellence and perfection (271

The fallowing are five fear pefnciples tha con odapt v the Graban]20] hespite] service systeme Y1) Valive,
speificlly must be seen from the psaing of view of the end comames (patientn; (20 Vilue Srep, dentify oll stapes
of the proscess that ndd sl fo gl and across departmends, eliminate stages thit do ool provide saloe; (20 Flaw,
keeping the process rumnimg smiathly by eliminating factors Ui cause debys. for example, the emergence of service
quality problene or resowrce alkcation; (£ Mell, avoid pushing a gl based on the avallability of existing. resmunces,
ke & envies process eoor due io s need or @ request from the patient (s ther i is efticient and by the patient’s nesds);
(51 Pesfeerbon, pursie service perfection through confinuoas imgrovement [ 287,

Lean eoneept (downsizing) sans with making & big-picture valug sreasn g of the aupotizm deparmmem,
melacling relotad mits iyt service process. |8 each provess. thene B an iveraction befween shemenis of bumas
resources (M., iedromest (machine), implementntion sysiem (method ), materiaks, and the supponive environnem
denvirpmmend ). Bvplesenting the lean concept prodoess & more efficient process with minieal coas, Tster service
s, and betier service quality. reducing ses-valie-acalen gerivinles

Thas fean naes o colbborative madel melimisase waste, In architecturnl design or constriction projecss, designers
shisld have feam ditnkiey or prscess mprovemem throughout e orpaaizdion Inrsducee desion convepls thie e
ko thinking will kelp moke it more elfacent gnd save waste when entering the design of rew phasical snvisomimenis,




Examiples of Lenn Thinking Application in Dharmais Cancer Hospital Jakarta Design

Dharmns Comeer Hlospital, Jakasto, = boatesl o 5 Pamman St Ko 84-86 Weasl Tnkaeta, Tndomesia, The
Deharmeai= Cameer Hogpatal is & health service nstiution providing complete individe] ealth aad mpatiend, calpationt,
andl & merpency services.

Fronm the resulis of & survey with o sample of the Cuipatient Unit of Dfhoarma = Hospaal, seme sctivitees die not
provide added value Inoecess snd movement of peiems nd workers inthe hespaal, sothe impact on ihe performance
af haapi ol unitz is lee than aplioml, In e with the loun concept,; which alotes thet all Fiems of sl for cmslemaen
and dio ot bring ndded volue mva ke elimizated or minimized. the reseachers gar the maie problem from petient
comiplainis pbtamed from data in regsiration services - medical records and phasmacies (Exmples can be seen in
Tahble 1),

Cregrconmning e noal of e problem e b & B wiste o sysiem phe process ake cae way, B is proposcd by
clinminating the existing non-value ndded. Syszemic aptimizmion effone are very dfficult becimse ® involves policies
amd regulations this bind hospitals. For this reasen, researchers provide more sugged ions for optimization through
planiing for space programs amd mgroving sccess foomm each work and in the hospigal. For example, the movemem
of mirses muisd b taken ine occount, distance from: patients, medicol reconds, medicines they mus prepane, and
scduling or Chaagzing shills that do mol imer e with the worklosd [29]. Bured om the Table 1. am approsch o ihe
relaficmship hetween spice can oplimioe servioes hat are e peecies bawed on the siney msulls,

The design is made ot only For aschiteciaral needs, bor dlso musy be able 3o answer the needs of the organization
or @] stnkefolders. bosh iniro-organizaticnal and imer-orpasizaional (3] Application of the proximity concept fo
aecess wnd function space |8 described 0 the o of & space Tunction diggram. The linkape Berwees Unctnns,
espiially botweon the existing bwilding and the hospital ower thas will be plinmeel, s mporant and is o dorivative
of the sudy from the Masserplan,

TABLE 1. Ree Problens imehe Ouipagient Unin
ol Dhenigm Canver Fhosgnlal
Smiwoer Hom Froblen Hupaic
Bychmmycmbeied
A e oy Mads
P gy voenpe Do simmbld e swk,
Apscolinre peod
e L
Heng netlaal crrorpeoai’
i Rzi ihan oplinad e w the chanee of
ddmnip p o belwrviar aank g lipoice inih
Resouices sl send pwsierly mmrwelion whichcawy aml
Todudiscaamim,
= ermus il lnlionaral sl b
Ci'p.mi.l.i:l.lﬂ:ndn S
S DLRE imal chargt picm
VT i ST I
Plae ol arbier mi Chrgand oo oraneer cordiler
I Ea-alian
Jhren The Dsarpd al b mediod ¥ s s pnd e
regoed Hinnes s B T
v simbepm end ke ] Lm E el e pe
i rrmm'l:lm.plln:-.' rane W comiEodak the | | Dew :
ki et i CLoHE e e Foamal pird imFromos clos: relalorelips, . shos s Bealid
-aleiy reyreremmend . - -
b Birkd fare. 2O S Praessing of hie Fechd Suvey, 2122
i FIGURE 1. A Hall-Matrs Shosmp Adjscosy
Holminoshigs in Efanmais Canoor Hoapital

Comnectiviny in the foere & the maim thing thst can foster o clear nnd definilive flow of s funcions, The shawing
fudpeency Relationships Malriz = generally used 1o oollect and record relationsap data directly. Such as theough
gueshioomaires 2nd merviews: [sling posible combinalions of Bctors and sobding significan) combinat s
analyrise predetermined relationship data: semmanizing agimum selationship data; communicoing conclusive data
irhe reslis of conclusionsi: esplaiming the exksting comdions or predicting the desived velationskip, and; Staming 1o
anxhy e the relitionship inmaone detail [31]. Wi can see the Ggune A Flalf-Matrs diagram in Figure 1.




Figure 2 below & Perpedive Architeciural Design plan fronn Dharmmis Cancer Hospital

 FIGURE i Archiectural Desiga PERSPECTIVE

The following & an ecemple of & design drawing with the influence of feaa thilshdng inoi (Figeee 3 ond 2.
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iy Huilding, replaciim b Sasiling sirvics Mllllhp scafered, wiech Wil mesl e repasial requareniii.

FIGURE &, Mew Hispiial Design
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Tha the geouaid Tler, there o & combeldslc wailng sees. Thete 1s 2 I O e Zadl, Bedd, and fh Boees, & lage deiien m BiTaen feoe tis
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CONCLUSIONS

Thehospitnl is a boildisge with comples plenming., 18 has o fusdomental problem, the comseclivity between Brnctions
must b i harmomy with the mditution's operifions. This =ady reveals the optimizion efforts of bospital design,
particulerly the Dvhar mois Cancer Hospilal Jakarta, so operations amld management can run effectively and efficiently
shresighoplimie ing access and services, A change in srchitectural design is expected toadd vukie so paticns and beltter
I e nn of Key Mesirees m ierms of services, Dot in ghe B of peces s mid Degiey moom lagoa s, Inoday’s hospiul
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Further rescarch is meeded om hospital buildings and their planning by considering the development of hospiaal
digRieabon sybcies o (B s sophisticsted evel, The (rakiion o digitalizaiem decisins wilh frencwable
wchnulopy will chango the hospials imtermal linsowd, hospial operations. ond system plannmys, 18 mas implemont
Bospital technology desien according to (he neads of the hospital program hased o the neads of the user,
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