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One-Sample Kolmogorov-Smirnov Test

X10 X11

N 15 15
Mean 81.13 75.93
Normal . 33 33
Parameters® L 5.449 5.637
Std. Deviation 33 16
Most Extreme AbS(_)I_ute 161 .166
Differences Posm_ve 119 .166
Negative -.161 -.126
Kolmogorov-Smirnov Z .624 642
Asymp. Sig. (2-tailed) .832 .804

a. Test distribution is Normal.
b. Calculated from data.
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Descriptive Statistics
Percentiles
N Mean Std_' . Minimum Max 50th
Deviation imum 25th . 75th
(Median)
x10 | 15 |81.1333 | 544933 70.00 89'% 780000 | 81.0000  |86.0000
X11 15 75.9333 5.63746 68.00 85'% 71.0000 75.0000 82.0000
Test Statistics
X10 X11
Chi-Square 3.333" 1.467°
df 10 12
Asymp. Sig. 972 1.000

S (o0 S5 A Gy (nl Jols slaosls a4y axgi Ly
If Pearson Chi-Square > 0.05 sl

If Pearson Chi-Square < 0.05 odiiis e

o St oo 5l agei g0 ol (IT Pearson Chi-Square > 0.05)cwl sass cole, Jol byi a5 bxl
o (M1 N2 = 2)28 colil azy0 5 (uibyly o9 plp (28 b Slasbre cpl 51 Jol> olisebol o3baiil
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Observation period: 1296000
Warmup period: o
Number of observations: 30

Simulation method: Separate runs

Description:

Q of azmayesh
Average

3972.43

Standard Deviation
1752.49

Lower bound (95%a)
3317.79

Upper bound (95%) Minimum Maxirmum

avg stay time

4627.06 1527.10 7415.00
Q of CPR
Average Standard Deviation Lower bound (95%25) Upper bound (95%5) Minimuurm  Maxirmuim
avg stay time 86.01 141.00 33.34 138.68 0.00

676.43

Q of jarahi
Average
31.78

Standard Deviation
59.14

Lower bound (95%)
2.69

Upper bound (95%) Mnimum Maximum

avg stay time

53.87 0.00 211.49
Q of moayene
Average Standard Deviation Lowsr bound (95%) Upper bound (95%) Minimum  Maximum
avg stay time 626.52 770.09 338.85 2914.19 33.51 4303.60
Q of omumi
Average Standard Deviation Lower bound (95%) Upper bound (9525) Minimurm Maximurm
avg stay time 116.81 163.59 55.70 177.92 z.89 716.69
< of paziresh
Average Standard Deviation Lower bound (95%) Upper bound (95%) Minimum Maximum
avg stay time 34.48 45.63 17.44 51.53 3.09 248.51
< of radio
Average Standard Deviation Lower bound (95%) Upper bound (9525) Minimurm Maximurm
avg stay time 0.00 0.00 0.00 0.00 0.00 0.00
Q of sandogh
Average Standard Deviation Lower bound (95%) Upper bound (95%25) Minimurm Maximurm
avg stay time 0.18 0.16 0.12 0.24 0.00 0.64
Q of teriazh
Average Standard Deviation Lower bound (95%) Upper bound (95%) AMAMinimum Naximum
avg stay time 178.90 147.25 123.90 233.91 29.88 706.97
Queue of bastari
Average Standard Deviation Lower bound (95%) Upper bound (95%) Minimurm Maximum
avg stay time 267.42 490.57 84.17 450.67 0.00 2494 .47

Sibwads Jow ly=! 50 30 3o dligeo g s gl g !l bawgse 3 JS

(4l 3972 lwgis jeba Jolliske;] & bgye sl cho ;o ollas a5 canl Lastin sdwliwsd @l

by ot gl ¢ (456 b jsbal16) pegae Sijy Lawg s (el 626 Lawgie jsbay danle
oloy e Wil ool bl K0 4 S (456 267 lawgie jsban)s i 5 (456 178 lawgio jsboanil 5
Coonnd (pl Sgutn SLiwly o Wb golpiinn log )liw (plply WS o G Cwads 8l o Cpx 1) g i

b 0ol st sl
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7 6 5 4 3 2 1 Ll o ylas
241.3 174.8 165.3 124, 22 18 14 (s i 5 i oo o
2 4 4 98 3.14 9.23 8.69
15 14 13 12 11 10 9 8 Lol o Lo
172.3 186.4 201.6 176. 12 16 19 157 24 2l plej o
6 1 7 94 0.39 4.82 1.02 ) (4l a)cio
8, = 9.361
tEn 1 = toozs1a = 2.12
€=2s
2
ta, 1 X B 2.12 X 9.361\2
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Observation period: 4320000
Warmmup pericd: o}

Number of observations: 100
Simulation method: Separate runs

Description:

Q of teriazh
Average Standard Deviation Lower bound (95%) Upper bound (95%) Minimum Maximum

avg stay time 16.29 13.15 14.41 19.57 1.33 81.13

Jal 592 b 30 3L 35 o 13 oyl ylamy HUal (b Lauwgito (5l kol Camwday s A S

(celo 12 ands po gjluads Joo 6lp2! )b 100 ) gl 52 s sl (ol (b 51 Jol> mlis @ a5 L
gy Sy s Lol 5l sl BB 4 bssye ho 53 plilon )l ploj bassie oS 055 oo e 4isS 0l
ol a8l ol a5l 13,15 )Lae Blymul b asti16.99  jlads 4 a6 178.9 jlade 51 50
i lro Cond )3 K0 (aastio Sy (33,5 43lslipgd (g1 sLw2-4

ssbadcwl ol ol 5o olhlew sl oy lawgte a5 olilen hawg Cwas él,o anld 5l K0 Jo
b arg b el uiliys) b masiie b cages iy Lawgi o lews dlee 4 bgyye o (anli 626 g
O Obey Dol G A5 (o0 Jlew G Sufg Bpo paatthe Su oS Gloyae Sl (e ol jlen Sl cualsy
Sz edle Glo gu mhw @ argi b Cl bgje aasie Cupng Cuz abgiye axls 4 jlen 3555 0
soges Shiy Jasgi Cojug ¢ adly LB il 9l o maiie Jagh paast ojglie 4 sl e ST e
SreS o phlem anzlie o 4 (pogee Sapy bngi (89 CwdS (loy Do 4 dz g L a5 305 (0 D90
lr Ohlem JUasl ey bawgie [l (Lol cle ay Koo &)l 098 o0 LSS (pastie bawgi Cufig 4 S
S & Cad panile bag (20 Cwds Gloj bawgle (o 5 (Yo (maie b (sages Sy bawg Zojg
gl (rl )3 abgrye cho ;o (lilen Wl oy RalS S )3 anl B cnl g sskite & (nlple el (cages
ool I ol @l gy yskaie s 05 oolal (Jhlasy Cugg jshaie 4 S0 Laasie S 5l ogdi e Sleiiny
) (anlee Cond iy il sl b pasie S ol adldlgy Jlw (nl (sl 4l ss Joe Tl gyl cnl (g5
anle a4 by e o j0 oyl i sl by Soe by slo ylo) 5 ewles (oo ! L 40 B15 Solas jgbas
L sobew ol @l oo iloannd Joo b bl Gy pmales (g0 Sdlool 1) aasin b (oogee Si5 Loy
Caod a1y Jae ol sl sl 0,57 e lp i 0550 slayiel )y g 00,8 12l L 15 Bolar j5ba
il (o0 2 zrd 4 Joe 2l 5L 1S 1 Jolo slaosls e sl

8, = 31.31
t%,n—l = to.02514 = 2.12
e=2s
2
ta, 4 X B 2.12 x 31.31)2
R > ) = ( - ) — 17623 = 177

Celw 12 gloy o b ,L 177 1) Jaw Blas wb g0 )b cpl gl gw)yp jokaie a0 Jol> amil 4y axg5 b
el 5 b 4 leniS oo oalial Jl3le 5 Linlej] oyl s 31 jokite 30y oS 2]
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Observation period: 7776000
Warmmup period: o]

Number of observations: 180
Simulation method: Separate runs

Description:

Q of moayene .
Average Standard Deviation Lower bound (95%) Upper bound (95%) Minimum Maximum

avg staytime 184.28 152.71 161.96 206.60 17.88 731.55

P93 925t 30 aiglao o 53 ol oy HW o) bwgio (5l ool Camody gl 5 JSb

(celo 12 asds o (gjlwacs Jow slzl 56 180 ) sl 52 ,bew slp iale;] >k 5l Jol> gl 4 axg5 b
b aase SOl Blal o anle 4 b e o o o)l e Sl by lawgie aS S o0 A 43950.31
ol adly el ast 152,71 Lae Bl ool b ail 184.28  jlade 4 4l 626.52 jlase 51 ,SKoo
S ot o Ay S0 Cudd ST, (0,5 adls] ‘P9 ‘59.1)&.»:3—4

0O CSS Aw 09 S92 ge 4 Az gl b el ad (g sl olew Jlaml le Senge pow g5l 3l B
sohie 4 cplply @)l 0ezg w2 0 GBS (0,5 alal gl 5L 0 e slad aS aSS pl g Ll gl s
L Sy 4 090 g0 Slgiday g2yl Gl )0 (D (g jolaie 4y cho yo ] g olla 89 BN 5 (6 T ol
e Jow ol gl (ol g5l ool 5l Lol ol ow) p jolaie @09l Lol oljlen (o (g lp 00
5 pmled oo 12l L 40 15 olar jabds 1) (6 s Caowd 4 [0 Co S ol ddlal g \lw (pl (gl a8l
0955 i sl 3l 090 sla el g 08,8 12l )L 15 bolas jeboas 1) g jliw cnl (6l ol (g5luards Jow
..\.H.ub = P C)“‘" O LJ\.\.A 6‘)‘?‘ )Lg 15 )‘ J.,ol:;- LgLasooL) ‘W%)SLS'.’ Cawd ‘) J..\.n LF’LQ" 6‘)‘?‘ Slaws

80 = 15.177
t%,n—l = to.025,14 = 2.12
€=23s
2
ta,—1 X B 212 x 15177\’
R > - = ( 3 ) = 115.026 = 116

Celw 12 Gley @an b )L 116 1) Jow JBlas wub g )l ol mlS ) p i 4 Jol> a4 4z b
ol 5518 A gl enS oo eoliiul I38le 5 iulesl b o 51 jekate ppoy S 1y

Observation period: 5184000
Wamup period: 0

Number of observations: 120
Simulation method: Separate runs

Description:

Queue of bastari
Average  Standard Deviation Lower bound (95%) Upper bound (95%) Minimum Maximum
avg stay time 67.47 136.69 43.00 91.94 0.00 813.32
Pow 592 )L 3O (& w53 oyl ylows HUaS! (yloy Lawgito (gl ool Cawddy s 1 6 Y

(el 12 ands jo giloacd Joo gzl )b 120) 5l 2 (sl GralesT (b 5l Jol @l & azgi
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Abstract:
Nowadays health systems are faced with a change in the concept of service. In fact, the concept of service

has changed to balance service for patients and efficiency for service providers. Emergency department is such
as the heart of hospital and Regular circulation of this unit can save many lives. Emergency patient waiting time
is one of the important factors that should be considered in the management and organization of the health
sector. Simulation is a suitable tool for the analysis of any queuing systems. Therefore, the main objective in
this study is Hospital emergency process modeling using a combination of simulation and queuing theory in
order to identify and improve care processes in emergency departments that eventually lead to a reduction in
patient waiting time period. For this purpose, after identifying treatment processes, this process was
implemented in simulation software. After validation of the model, we using scenarios improvement of this
process. The results of this study leads to improve service processes and consequently increase productivity and
efficiency of the emergency department and its personnel, as well as reduce patient waiting time
Keywords: Therapeutic Processes, Emergency, Queuing Theory, Simulation, Scenario Planning.
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