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Uniformity Evaluation of Eldedy Hospital Outpatients’
Waiting Space using Discrete Event Simulation
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Abstract In recent years, the introduction of complex systems analysis based on various variables has become more
active in order to identify and analyze complexproblems of Modern Society. Prediction of patients' spatial perception
and usability according to the spatial arrangement of the outpatient department is a very important factor for providing
high quality hospital service. For objective analysis, the standard program procedure and analysis index for the
diseases of the elderly were prepared and the uniformity of the atmospheric space was evaluated through heat map
analysis and quantitative analysis. In this study, 73 cells were installed and simulated to analyze the uniformity of
the four alternatives according to the change of the arrangement of the medical care space, receiving space, and
consultation space using the complex system analysis method for the nursing hospitals.The resulting density was
derived. The results are as follows. 1)The layout of the reception space has the greatest influence on the total spatial
density of the waiting space. 2) The uniformity of the waiting space can be increased by separating the examination
space and the examination space. 3)The closer the location of the receiving space is from the entrance, the greater
the density of the waiting space. Finally, this study applied discrete event simulation to the evaluation of uniformity
of atmosphere space, and proved that the actor - based model can be utilized for utilization and evaluation as spatial

analysis methodology.
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Table 1. Outpatient Treatment Procedures and Flow

Receipt P> Treatment and Prescription P> (Payment) P> Examination P> Diagnosis and Prescription P (Payment) P> Treatment

1 step | 2 step | 3 step 4 step 5 step 6 step 7 step 8 step 9 step ‘ 10 step ‘ 11 step
Treatment
Diagnosis -Physiotherapy
Musculoskelet Recelpt Tleatmeinl Payme_nt ination| Waiting an.d ) Payme_nt Cllch
al System [Reception| Doctor’s [Reception| Prescription| Reception | (10-15min)
. [X-ray Room| Lobby R
Disorder Room | Office | Room (1-Smin) | (3-5min) Doctor’s Room -Shotroom
(29.35%) | (2-3min) | (6-7min) | (2-3min) Office (2-3min) (2-3min)
(6-7min) -Pharmacy
(3-5min)
. . Urinalysis . . Treatment
1t
Circulatory Recelpt Tmatme,n Paymgnt Comul@on Urinalysis| Request |Examination|  Waiting Dlagn()?ls.and Paymefnt -Shotroom
. [Reception| Doctor’s [Reception| Counseling .. Prescription |Reception R
Disorder [Rest Room| Clinical [X-ray Room Lobby R (2-3min)
(2843%) | Room | Office | Room | Room 3 gty oboratory | (1-5min) | (3-Sminy |00 S Office| Room | b acy
(2-3min) | (6-7min) | (2-3min) | (5-7min) (1-2min) (6-7min) (2-3min) (3-5min)
Diagnosis
Treatment
ipt T P: P:
Medically Recelpt reatme!nt aymgnt Examination) Waiting an'd . aymefnt -Shotroom
. Reception| Doctor’s [Reception| Prescription| Reception .
Disorder [X-ray Room Lobby R (2-3min)
(23.83%) Room | Office | Room (1-Smin) | (3-5min) Doctor’s Room -Pharmacy
’ (2-3min) | (6-7min) | (2-3min) Office (2-3min) X
. (3-5min)
(6-7min)
L Diagnosis
. Receipt (Treatment Payment Consultation Examinat L. and Payment Treatment
Metabolic . s . . on ‘Waiting .. . -Shotroom
. [Reception| Doctor’s [Reception| Counseling .. Prescription| Reception R
Disorder Clinical Lobby ) (2-3min)
(11.39%) Room | Office | Room Room Laboratory| (3-Smin) Doctor’s Room -Pharmacy
’ (2-3min) | (6-7min) | (2-3min) | (5-7min) . Office (2-3min) .
(3-5min) R (3-5min)
(6-7min)
Lo Diagnosis
. Receipt (Treatment Payment Consultation Examinat L and Payment Treatment
Neurological . s . . on ‘Waiting .. . -Shotroom
. IReception| Doctor’s [Reception| Counseling Prescription| Reception R
Disorder X-ray Lobby N (2-3min)
(7.00%) Room | Office | Room Room Room (3-5min) Doctor’s Room -Pharmacy
’ (2-3min) | (6-7min) | (2-3min) | (5-7min) . Office (2-3min) .
(1-5min) R (3-5min)
(6-7min)
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Fig. 3. Simulation driving screen
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RN BI6]ae] 6A7hez AT DA
o] Ft HPLELEE 0.5-1("), 7] RiEEE 0.3-0.7
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T uniform¥+E ol83te] AAIEHA
Table 3. Pedestrian properties
Class. Properties
Arrival Rate 10 / hour
Comfortable Speed("s) uniform(0.5, 1)
Initial Speed(s) uniform(0.3, 0.7)
Diameter(m) uniform(0.4, 0.5)
Simulation Time 6 hour
Zgago] we z dej ds Awkst A7) o
7187k HAEE Polny] Asf £ Al vt

e AEE sty Yol Fesck

= AAskaL

(1) SD : ¥3E=(Spatial Density)

AL 7 AE FA ol AA S T3 dExrolH
A FES 4 99 A9 AR Ue vE

(2) SU : FY %= (Spatial Uniformity)

AAT 2 G99 FHEEE RFAAE o] &9
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Table 4. Conclusion of simulation by changing layout Table 5. Density Data Analysis
Original Model Original | Modell Model2 | Model3 | Modeld
Tl 27587]  247.05] 10851 152.43]  193.75
I n2 11.81 5.90 7.64 625 6.42
n3 10.76 6.42 5.56 7.64 677
v nd 0.00 0.00 0.00 0.00 0.00
n5 0.00 0.00 0.00 0.00 0.00
16 54.51 45.14 43.06 44.97 41.84
n7 28.12 15.80 19.62 16.84 1736
18 729 2.95 5.90 3.47 3.82
- n9 0.00 0.00 0.00 0.00 0.00
nl0 0.00 0.00 0.00 0.00 0.00
- ] = nil 59.90 48.09 42.88 49.48 45.49
ni2 972 6.42 6.42 6.77 6.08
— ) e o nl3 10.94 625 10.59 6.25 8.16
nl4 7.47 3.9 625 3.47 417
nl5 0.00 0.00 0.00 0.00 0.00
nl6 0.00 0.00 0.00 0.00 0.00
nl7 0.00 0.00 0.00 0.00 0.00
nig 0.00 0.00 0.00 0.00 0.00
nl9 18.92 22.74 21.70 88.37 27.08
120 34.55 41.84 39.41 41.32 4167
n21 161.11 7847]  310.94]  402.08] _ 469.10
22 65.80 74.31 120.66 97.92]  150.52
23 3981.08 36.81 20.14 37.67 94.27
24 93.23 53.82] 10278 5.03] 15469
n25 2582.64] 12413 2135 169.97 9.90
26 11337 67.71 118.92 57.47 56.42
n27 172.05 57.99] 10330 60.42] 17344
28 521 104 712 0.87 0.87
129 382 035 3.82 035 0.52
130 12.50 5.03 13.89 573 7.99
n31 10.59 5.56 937 417 5.56
32 0.00 0.00 0.00 0.00 0.00
n33 0.00 0.00 0.00 0.00 0.00
134 0.00 0.00 0.00 0.00 0.00
135 0.00 0.00 0.00 0.00 0.00
136 1.04 52.95 434 1337 15.63
n37 229.17] _ 195.83] _ 19236] _ 172.22] _ 119.10
138 115.10] _ 14549] _ 197.05 95.49 54.69
o o 139 584.55]  199.65]  122.57 972 5521
A o 140 164.58]  188.54]  114.41 42.53 43.02
Ul = Totel Mol olalie AES 1ol n41 202.95 38.02] 12656 80.56 71.70
B} SAlel 7] g gte] BRIt wopAe AdE B 042 3642 2960 8400 16441 16597
Lo A0 AT AR HEALA nd3 149.13 41.67] 16701 180.21 165.63
oh e} o]e} e A9 AAbE bl sld = WA nd4 60.76 71.35 61.81 60.24 60.42
o3 1 A= O 3ol 2=~ o] = n45 18.40 22.22 21.88 19.27 18.58
o] th7jdo] Aojx= e ST = sl WE 146 15.45 17.36 15.80 15.62 14.76
) — o o s 1 = 47 21.01 19.79 22.57 17.88 1979
A3} ArE7E E 7] 33ke] sk wiA 2 Qs $A) 48 134.72]  130.56 03.23]  113.89] _ 113.02
_ _ 149 143.40]  133.33]  124.48]  13542]  126.39
FAo] EAlE PgFo] Ar) 150 213.02] 15243 89.58 61.63] _ 162.15
s o . 151 183.51 175.52]  110.94] 11510 9L.67
Model-37} Model-4= FEY 7ol HF3HS wiA 152 239.41 99.13] 22917 87.33 108.16
N 153 09.55]  10920] __14931] 31406 _ 207.99
sl A8 F7 2 IS o] 5AA AlEY eSS R 154 13.19 71.53 2135 50.69 434
N - n55 57.64 88.54 8542] 19531 149.65
gk A, Hearte Y9y nE Ag 156 163.19 85.07]  202.08] __ 116.84 3.82
o n57 182.12]  146.35] _ 228.99]  209.72] _ 264.06
T ti7]ole] dojxe AL Felsk 5= e 158 131.94]  166.15] 15573 251.04] _ 153.99
N 159 1943.09]  3586.28] _ 3316.15] 15174 15.80
W, FNEEE Yolx|al glovy EATLEI}E a2 160 3125 923.96 704.17 EX:y) 2.08
- n61 37.85]  1495.14] _ 1318.06 92.19 88.72
BIE)R] gro} AFAL A "Wolx|E Ao 7 mfetET) n62 1819.10 523.96 180.21 92.36 135.42
63 7222 57.12 71.70 53.65 48.44
Model-4+= 392 A} AFEIElS BAE W n64 55.21 61.46 57.64 58.68 43.58
u ] L o mae s 165 53.13 34.03] 51146 79.17 89.24
A 57 we Z gy 2rke] b 2o WAL ghasha 66 52.08 43.40 53.99 92.36 73.78
2 3 drietel 7k A qe g n67 28.65 31.60 22.92 15.97 13.72
ol melola) & 2= 9lu}. 1EjL} o] FOlAL AR 68 1207.99]  245.14] _ 14583] _ 713.72] 61510
Sl meeleh & = gk e o] =e I 169 58.16 5122 51.04 4826 36.46
o= oL} Erle] AFRE|R] 9= o] Wwome Tzl 170 10.59 13.37 938 7.64 417
stort, Fkel AR e el ' o= n7l 0.00 0.00 0.00]_4928.47|  4669.10
1.9 Smzbel ol almlE 7]=Ha o Eg 072 66.67 38.16 59.55 32.64 33.16
gl div]a7te] AA], 71sRe 58 B8l 1 nrs S e o > 253
wobS Al B 2= 9)u) Avg. 23035  147.52] 14077]  139.79] 13132

S EW Ao 2= giotrde] s Ay Hrhrt

v AlgHHel) wely AEY oINS B3 2HE & %o mE 9L BElste] dlolH A4S A
Ak 9ol WEdolelE Sal AHA wlolH 47 ol do]E& Z(second) DEHO|HE F}SEdlo] 9
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