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Count Minimum Meximum
Aversge Half Width Average Average
Number of Enter 23.8000 1.69 17.0000 33.0000
Number of Exit from Waiting list 3.6667 0.57 1.0000 6.0000
Number of Inpatient 7.0667 0.63 4.0000 10.0000
Number of Waiting list 8.6667 0.77 5.0000 12.0000
24,000
20.000
16.000 @ Number of Enter
M‘mtero-,'Emiont
12.000 Waiting fist
O Number of Inpatient
8.000 0 Number of Waiting st
4.000
0.000
Time Persistent
Qb Sl 5o Jae glagzs,s N Jo
Waiting Time Minimum Meximum
Average Half Width Aversge Average
Accounting.Queue 1.6421 051  0.07492166 7.0464
Coordinating.Queue 0.391 0.15 0.00 1.9796
Information Reqgistery.Queue 15.8151 3.95 47947 45,3961
ParaClinic.Queue 51.3206 9.21 9.1104 96.7570
Patient Readiness.Queue 156.2730 412 1.6622 431138
Taking Documents.Queue 5.7684 1.89 0.5326 19.1462

al s 55 Sl Y UK

Published By Tehran University Of Medical Sciences: www.TUMS.ac.ir


http://www.tums.ac.ir/
https://journals.tums.ac.ir/jhosp/article-1-5970-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

Y koo 030 ITAY Gliwa) « F 03loh udtdss Jlu

SalSHly (asy plado, 5 Slaad (1381 (1 g 5L
2351 S8 oSS o jslae 4 solering soylm 5o
ol SIS sl ol o0t slgiing «SISL Coond o
o=l ileand @l by Gl 8 aw a8 Sl i
a5 Heblen sl ouls ooy i £ 4 0 sl S jo 4\l
ol y 8l slaey g0l (pl I b 0gd oo 00ys b IS ol 5o
ogdle ol oo Gl 585 110 S50 :Sile jsboas (5
A ol bl 20l 5 Gipdy 92y 50 5B ey ol 2
=95 nolie p Sl nl Cote b5l lisebol jglata
Output Analyzer jl;sls,5 5l Joo ool plo g
w3l oo ATENA il slal38le 5 51 a8 ol oy osliil
b ol g ol ol e dlie sl (28 (305 S
Ll o5 45 adsl (5,8 ol 4z Gl 45wl
G =Sz bl pl gl ool o) sl 009 9290
3 Se (sl Wil oo 398 (sl kS &S 9 o0
3 023l ol (g7l andls JLso 4 pias 3 Sles

Sl 0als ooy lad VS

2l (Slgiti sowt 3901 03181 gode cyazmil oy IF UmuJLw b .

Arena ,l53lp 5 glo (o9 % 5l (So a5 ¥ USS Gollae
S 40 )...>l_) Olme 45 098 0 000 Bl o
95 Sk s glace 8 gl nan ST
cloas, 1o law o oolel g Sledbl o (gla o
o LBl lory o oolel 1 jalate iy o )18 gam
abadi .abboe gl S 0y90 GiSu yo cu pud (JB sl
osbual 5 Sl coand 5 gty (al (S 55 e
YVIRTY PE DN
Oyge $ilwand g oad ()55 slaosls bl »
I 5 Sl Ceand )5 aF 558 e ounlive cazd §

s 5 (605 Sl cate isn 0 Cod al
ooy g0, g0 WM i opl U= (gl ] S92 g0
oite oSS slaes polisl el 51 SO aS ol onlds
syl sy slass Lol pes (ggs i 5 S dSTL
Ol 5 S e aabsl o ol oo i e )0 (005

Ll @285 )18 )0 0590 lagy L

Cont N S

AEe HaFWich Sz s

Number of Enter 242000 15.0000 320000

Numbes of Exit fom iafing ist 47000 20000 7.0000

Number of inpatient 8.3667 40000 110000

Number of ¥aiing fist 112333 7.0000 16.0000
28000

—

ST Olaiay 1S 51w i35l 99 ki 53 Jke slazg 5 ¥ Yo

Waiting Time Minimum Meximum
Average Half Width Average Average

Accounting.Queue 21222 073 0.01818970 8.4100
Coordinating.Queue 0.3358 0.09  0.01760622 09742
Information Registery.Queue 202837 5.03 31602 £3.2316
ParaClinic.Queue 17.8187 5.16 0.7051 58.0688
Patient Readiness.Queue 17.8985 482 22362 534659
Taking Documents. Queue 6.1414 187 0.7395 211891

SedSTL OUSHS 31aw i3l (g2 b 55 Olusl F JSb

Published By Tehran University Of Medical Sciences: www.TUMS.ac.ir


http://www.tums.ac.ir/
https://journals.tums.ac.ir/jhosp/article-1-5970-en.html

Oien 9 (U795 4igo

Slow SUH Ol ) AT B b 3gua (S92 sbuw 4151 § 1095 Oobow (b 2y KT B Aol diuua™ (S Slsdunds ml@ul’l 5

Faired-{ Comperison of Means e,
Sasc & Paralinic WOl estieke

STl OUS IS 31w i3l 593 b 9 b Il duglie B S

248 gl ol gilwan 5l Jol> g5 Golas
Slasl 45 0g oo 000 Sl oo 5155 g A S
uwl)_el Juy YO Sgd> (00 (6 ol)sl) J.u 6[&:6?-9)5-
PR Og.a}" ool Bl el ool ool Hlas VeSS o aS
Golgpmiin Ol s a5 OS¢ o0 G S A g 00 o, adl
..\.wla ).:B.A JJ‘BJ‘SA ol w;

Ol Loy (grcs Slai i 1581 (Y g 5L

s 5l (50 DB e jslaie 4 oS gl f 5o
oty 05 0l (b ot ad JB o U Glilen
Gl i o b3S SISy CB ey 45 W55
Sl slow L5y (5 lan > (e 4 Gl Gl ol
8 Ohlem Cawyo g plpay (s i ¢ jslaie § G B0
o0 Lag] Jlsl cle a8 ol glocss b olil cax
U g e pas 5 a8 1 ol a5 et
YY) all ansls s hlew B pdy 0l 3 5 cedive

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

Count Minimum Meximum
Aversge Half Width Aversge Aversge
Number of Enter 23.8000 1.69 17.0000 33.0000
Number of Exit from Waiting list 6.0000 0.74 2.0000 9.0000
Number of Inpatient 9.4000 0.71 5.0000 13.0000
Number of Waiting list 8.6667 077 5.0000 12.0000
24,000
22.000
20.000
18.000 B Number of Enter
16.000 &;mntér I<:>;E>o! fom
14.000 O Number of Inpatient
12.000 @ Nuber of Waiting lit
10.000
8.000

6.000

Ol slows (sl slass i l3dl 5oyl 5 b g 5 5 S

Published By Tehran University Of Medical Sciences: www.TUMS.ac.ir


http://www.tums.ac.ir/
https://journals.tums.ac.ir/jhosp/article-1-5970-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

Y koo 030 ITAY Gliwa) « F 03loh udtdss Jlu

2l (Slgiti sowt 3901 03181 gode cyazmil oy IF UmuJLw b .

Waiting Time Minimum Maximum
Average Half Width Aversge Average

Accounting.Queue 1.6421 051 007492166 7.0464
Coordinating.Queue 0.3931 0.15 0.00 1.9796
Information Registery.Queue 15.8151 3.95 47947 45,3961
ParaClinic.Queue 51.3206 9.21 9.1104 96.7570
Patient Readiness.Queue 15.2730 412 1.6622 431138
Taking Documents.Queue h.7684 1.89 0.5326 19.1462

ST OUSHIS 3law i3l g3 ol 53 Olusl Y Yo

Paired-t Comparison of Means 0f
Sask: & Waitngist IHRCL TestVave
$083 "
Statisae § T S ——

Ol ylass s 31as Gl 9 4l llo duglin Ub b OsesT A JKi

b s>9,5 onl ;0 a5 458 lan el oad ools LS VY
Slass cgn )i 90 ol Bl 2l b ogd oo cunli
Sgd> (60§ yiwn hlew) o pdy axly 29,5 o8
s o plmil (58 (el aBl oo sl o235k
Gopled Cowl oa sols Las VY s yo o] g ,5 S
1)) lgs g ylem 95 Jlasl b pis S9ae (23 3, 52
=l ol 1) 25l 59 (ol Bl oo Jds o a0 g 00l

D ged

s )0 Ol et 98 52 Jlos
a5 b ogiloans Joe sl 5l oonl cavs 4 bl
sloanlas gl olbow s (o i slogy Lw &
st onl Sleand Joe o aiysl o ool 8 (50, Slee
Logy )b aslie sl By sl oyl [T Lo

] 428,518
OLSLE Rl calow 99 50 csom slasiloand o
glecss ol alidl iz ep § S SLL A
W USs s dlols gl g ons 8 Jleel Lelgs sbiw Lo

Published By Tehran University Of Medical Sciences: www.TUMS.ac.ir


http://www.tums.ac.ir/
https://journals.tums.ac.ir/jhosp/article-1-5970-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

Oien 9 (U795 4igo

Slow SUH Ol ) AT B b 3gua (S92 sbuw 4151 § 1095 Oobow (b 2y KT B Aol diuua™ (S Slsdunds ml@ul’l 5

Count Minimum Meximom
Average Half Width Avesage Average

Number of Enter 24.2000 1.72 15.0000 32.0000
Number of Exit from Waiting list 7.9667 0.65 5.0000 12.0000
Number of Inpatient 11.6333 0.70 8.0000 15.0000
Number of Waiting list 11.2333 0.85 7.0000 16.0000

26.000
24,000
22.000
20.000 B Number of Enter
18.000 'Nl,rrt.\arofEm fom
16.000 Waiting list
14.000 D Number of Inpatient
12.000 B Number of Waiting fist
10.000
8.000
6.000
925bw 93 2 Jlesl Sl o b zg 5 4 Y
Waiting Time Minimum Maximum
Average Half Width Average Avessge
Accounting.Queue 21222 073  0.01818970 8.4100
Coordinating.Queue 0.3358 0.09 0.01760622 0.9742
Information Reqistery.Queue 20.2837 5.03 3.1602 63.2316
ParaClinic.Queue 17.8187 5.16 0.7051 58.0688
Patient Readiness.Queue 17.8985 482 22362 53.4659
Taking Documents.Queue 6.1414 1.87 0.7395 21.1891

920bw 93 ;8 Hlwosly Cls o Ol - S

Paired- Compensoa of Weans 0
Sesic § AT of Scerario WL TestVae
L%
Statistic { 4 E‘E’*‘: !

Teimed T Mazne Srmrayigen v Rasis s
red-T Means Compariaen : Sasic

TELTOTL SN0 Valdl

11

11 #% Snsaarin
& dll 0I 30enario

Published By Tehran University Of Medical Sciences: www.TUMS.ac.ir

20l 93 0 9 4 S dwslio o B OgasT NN JSCb



http://www.tums.ac.ir/
https://journals.tums.ac.ir/jhosp/article-1-5970-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

Y koo 030 ITAY Gliwa) « F 03loh udtdss Jlu

1 Ss g &Bly ) 09b plol (65 S o Jolod o951
50 &S Tz rains 28l YLlS sla Jow (g5lwas sla Jow
g i dude o Joe de Lol Wlouds ool «(g 3l Joo glad
(YD) 351 058 524 655w sl o] 5l g o0

009 alive slo gy S0 sliwly )0 Giegh cnl mls
SHSan 5 6,15 Gt aiile 1,05 layT by (golis 5 ol
s | SIS aly i ds 30,5 48la] g0, lis 45 (1)
38 orke iz oIS Lantis (ki oolatdl clix
5 aeltion S g5l 5 0olizal b (1Y) o San
Sl eleg i g ools plxil 1) g5lw Jos ATENA 3800 5
W0 y yi it 3 Shes )3 S92

0l ,Sd Sliass Ly gbod pl gl Sl [S3a p3Y
S 3,55 e w4 0dds lulids colSls o SBYLS]
Pl slaanl g lepllss 5l 36 Glgie 1) e5o50 Cnl 5o
Slag )l (B5b il (Gleys 3550 g pliw Lo 52
5 ansdllas 9550 Lo b 3Lkl ) 5 haghy 5o oad il
oo glwlids Jlazol gloolSsls 5 (e 5 lagh o
OF) OhlSan 5 S iyl Ghghy aiilo 0o S oo (2908
oBlS o plsre 4 ly Olilem iy b anlee o Ol &S
elolis 4 ar g L (VA) o)5en 5 0,8 Lol sl aily
Lool )y 3y Sloyd Jame 40 a5 3l 1o laolSolS
S 3elgoly 9 el sl atele Sl Cogd S 0938
17 e @ a5l oy bawgie 1alS ) (Sl S gigwm i
MelS (5 yFazmets Sy 55 (02) Sl Balys 09 e y2eie
G Ly oly) sle olsie 4 |, aylas cgla 361 slass «oglicee
Slass 4y Gl o0 45 CB )T A g 00,5 slulid olSelS
255 azgi Wl pley (halS sl anlae slagl]

Sl 4 Glos oo g ml slausgase |
3590 ol lows 5 pds axly 0 Shej sleesls (5l aex
iy axly LSS ol )l )L 0,5 o Lil axlas
O SLes)les sl 5 axly Gl (el 5 Gl o
a8l cslie COll G a olis )0 (R )
lge ol 4 Bpdy

Ol ST Slagios (ogas ;0 Sleiiey ega )
2 plalen sloail B plo iloancd Jod 5l (69)l9
Slas b siloaned il oo Gindy wuld sl an Jolpe
el ool He (gl Jlos o] s anlin 5 %00
oz 5 5o L 3l Jle o b)) (SisSer o
ol gl ol mls 4 cadiean i gla Lo 05353
9 90 PR3 Ol 50 05 o)Ll e syl SO
50 Ole oo g oaii a8 T L s Slea s aSlla e
ol 18 a5 5l Lo yial )yl ST (sla iy

2l (Slgiti sowt 3901 03181 gode cyazmil oy IF UmUJLw b .

5 385 ol 9 o

5 S50 ¢S50 b Sla)lid 4 pmie Loy U]
A Slyy Lk Jed Sl Glhles S5 5090 (S
g Loanje Gll el g (2 pdy axly (LS 5 ol Lo
Ol 205300 Sl lony JS 5 9>yl 550500 20
ey 00 S5 4 (55950 (550l epdy SnTE )0 Sgue
IS 5 s e lin Gk 5l Sleys slannl b o5 o ol
290 e B2d b g aolSolS (323l 5 Sloas ()l &l
(YY) 35 co Jol>

s 31 5o Colsy 990 alide Olallae o
Lol 485 18 () 2 990 (Folite lrolns 5l ndy
Omls (Dlod s a4 jlay (owyiwd 0956 el olSaus oyl
3l 07 lom b 3y5% 1 Gulsl (s eg 5l Dl
& rman L )latl oy Do s 4ol Lo slaanjo
(V) el 05 Loy

slwools jloolawl L L s 3 o Lol yiwghy 4o
iy il e iz slacdled risle 5l Jol>
o aalllas 9550 Gl jlosy (5 aly o bug e
L 00,5 (o2lhb 092 ge piuns 0 Shoe 5l (g5luand Jae
SL ali s g0 cadzl il giloand Jas 5l eslatul
Slola 3 g «oaie (i Sy 0 s ad JS gl
Syl e 5 S GLaolSylS olyte 4 €SS
Lol a8, sl 5 0t lolid phlosr Gondy ooy oo
g0 ki 90 ol (g3l ol sy dgugs slags \liw
Sl ley malS 4 i 0ol @3l glaolgaiy ol lis
e Bl j gt Slaad 5 o I 2alS ol Lo
L 0 (6 i e pdy alg Codled o5L 4o cosiS dnxl e
4 ah A S Ao 3odod gleassl Jolod g ow)
Al B 05 Gk ) 58 e 0,5 ol (sl
O, A i g0 Gialidl gl b anlie o a3
e 50 5 Sl 10555 5 (6 5Vl (5590 00 5 SeidSTHL i
72 Sl Szl e 5wl g0 5 lejes sl J
Olslgs O gm0 dy gyl 90 S Al oo T IS
5 0310 Sgpy LYA Sguz 1) b jlows 5 pdy axlg o Sles
Gl 10+ 5 1y 28 g (JB sl olle sl oo
A o

WS S ol 4 wlgioe bagy L !l ol gls
Olpoe 5 QB0 S a1y 09l 5 i 5o
2SS e Gl anl ose Caz o ol le
S pes mogde (Sl gyl o e Sl gl 4]
a5l Dl g lan e el a4 llen Hlasl Gloy o
e 75,5 i, L 9 g 5 esliial 3,50 ol

Published By Tehran University Of Medical Sciences: www.TUMS.ac.ir


http://www.tums.ac.ir/
https://journals.tums.ac.ir/jhosp/article-1-5970-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

Olien 9 (U795 duigo

Refrences

1. Arab, M. Zarei, A. Rahimi, A. Rezaian, F. Akbari, F.
Analysis affecting factors on the patient lenght of stay at
Lorestan hospital. Hakim journal. 2006; 12(4): 27-32.
[in Persian]

2.Siyadat, H. Mehdipour, F. Shafahi, S. Reengineering
and improving the patient admission process in the
hospital. Second International Management Conference
in the 21st Century. 1394. [in Persian]

3. Helm, JE. Van Oyen, MP. Infinite horizon analysis of a
hospital admission control model. Technical Report 10-
01. Department of IOE, University of Michigan, 2010.

4. Michael, P. Simple Tips to Improve Patient Satisfaction.
American Academy of Emergency Medicine. 2011,
18(1): 18-19.

5.Eldabi, T. Irani, Z. Paul, RJ. A proposed approach for
modeling healthcare systems for understanding. Journal
of Management in Medicine. 2002; 16: 87-170.

6.Young, T. Eldabi, T. Simulating & E Systems: More of
the same or Lesson Learned. In Proceedings of the 2006
OR Society Simulation Work Shop, 2006.

7.Khare, R. Powell, E. Reinhardt, G. Lucenti, M. Adding
more beds to the emergency department or reducing
admitted patient boarding times: which has a more
significant influence on emergency department
congestion. Annals of Emergency Medicine. 20009;
53(5): 575-585.

8.Duguay, C. Chetouane, F. Modeling and Improving
Emergency Department Systems using Discrete Event
Simulation. Simulation, 2007; 83(4): 311-320.

9.Vissers, JM. Health care management modeling: a
process perspective. Health Care Management Science.
1998; 1: 77-85.

10. Robinson, S. Simulation: the practice of model
development and use, First Edition, United States: John
Wiley & Sons Ltd publication, 2004.

11. Jun, JB. Jacobson, SH, Swisher, JR. Application of
discrete-event simulation in health care and clinics: a
survey. Journal of the Operational Research Society.
1999; 50: 109-23.

12. Ghaderi Nansa, L. Bagherian, H. Scheduling
Emergency Department Staff by Simulation in the Noor
& Aliasghar Hospital in Isfahan,Iran. In: Proceedings of
the fifth annual conference of health services
management students across the country. Tabriz
University of Medical Sciences: May 9-12; 2007. [in
Persian]

13. Diyanatkhah, F. Shams, A, Riyazinia, S. Zargari
Samani, D. Comparing duration of clinical and
paraclinical services of Dr. Shariati hospital in 2004 -
2006. [Master thesis]. Hospital Executive Management.
Industrial Management Institute of the Isfahan Branch.
2007. [in Persian]

low S Cslo3 il B b Sgag (SUog3 sbw G151 9 51899 Sl sbow b 9y N T B Aol ™ (6 Shvdunls Umu.'lw«l'l R

14. Ayinparast, A. Tabibi, SJ. Shahanaghi, K. Arianejad,
M. Expecting outpatient waiting times using simulation
models. Monitoring Journal. 1385; 8(4): 327-333. [in
Persian]

15. Zare Mehrjardi, Y. Hbubati, M. Safaee Nick, F.
Improving the waiting time for patients referring to the
emergency department using discrete event simulation.
Journal of Shaheed Sadoughi University of Medical
Sciences. 2011; 19(3): 302-312. [in Persian]

16. Ajami, S. ketabi, S. Bagherian Mahmmdabadi, H.
Reducing waiting time for patients in the emergency
process of Ayatollah Kashani Hospital in Isfahan using
simulation model. Health Management Magazine. 1392;
16(51): 84-94. [in Persian]

17. Salimifard, K. Moradi, L. Sadiq, M. Improve the
performance of the Emergency Department by
employing  simulations.  Quarterly  Journal  of
Hospital.1393; 13(3): 9-15. [in Persian]

18. Gharei, A.et al. Improving Patient Management
Process in Emergency by Simulation and Primate
Method. Journal of Health Management. 1393; 17(57):
11-25. [in Persian]

19. White, DL. Froehle, CM. Klassen. KJ. The effect of
integrated scheduling and capacity policies on clinical
efficiency. Prod. Oper. Manag. 2011; 20 (3): 442-455.

20. Tako, AA. Kotiadis, K. Vasilakis, C. Miras, A. Roux,
CW. Improving patient waiting times: a simulation study
of an obesity care service.Original Research. BMJ Qual
Saf, 2014; 23: 373-381.

21. Dehghani, M. Moftian, N. RezaeiHachesu, P.
SamadSoltani. T. A Step-by-Step Framework on
Discrete Events Simulation in Emergency Department.
A Systematic Review. Bull Emerg Trauma 2017; 5(2):
79-89.

22. Nejadjafari, N. Khatibi,T. Prioritizing the causes of
disorders in the discharge process of inpatients.
Industrial Engineering & Management International
Conference. 1395. [in Persian]

23. Hall, R. Belson, D. Murali, P. Dessouky, M. Modeling
Patient Flows through the Healthcare System. In: Hall
R.W. (eds) Patient Flow: Reducing Delay in Healthcare
Delivery. International Series in Operations Research &
Management Science, Boston, MA. 2006; 91: 1-44.

24. ZafarGhandi, MR. Rezaei, SA. Khalkhaki, HR.
Evaluation of patient satisfication rate of admission
processing in the hospitals of Tehran University of
Medical Sciences. 1384. [in Persian].

25. Sterman, J. Business Dynamics: System Thinking and
Modeling for a Complex World. Boston, USA:
McGraw-Hill Higher Education.2000.

Published By Tehran University Of Medical Sciences: www.TUMS.ac.ir


http://www.tums.ac.ir/
http://www.medscape.com/viewarticle/743875?src=mp&spon=25
https://journals.tums.ac.ir/jhosp/article-1-5970-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

Y koo 030 ITAY Gliwa) « F 03loh udtdss Jlu O 21 Sl slows 3901 0101 ble 5ao8l gowy S UmuJwa.l .
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Abstract

Background: The admission unit is the main entrance of the hospital and the first patient
communication with the hospital is through this unit. The waiting time of patients, which is one of the
main consequent of this unit, is not only one of the important factors affecting the satisfaction of the
patients, but also is one of indicators of the quality of service of the hospital. This study aimed to
provide scenarios at reducing patients’ waiting times.

Materials and Methods: This research in terms of methods and goals was a descriptive and an applied
one, respectively. This study performed on 110 patients who had been admitted to the Mohb-e-Mehr
hospital during 70 days and were uniformly trained on all days of the week. Information was also
obtained using observation and data recording in prepared forms. The simulation model was designed
and implemented with the Arena 14 software.

Results: Based on research findings, the para-clinical unit and the waiting room for hospitalization
were two main bottlenecks in the studied system. In order to solve the problem, for each of the above
units, a scenario designed and simulated. The implementation of these tests revealed that the proposed
scenarios in comparison with the existing conditions had better results in reducing the waiting time and
also increasing the number of admitted patients.

Conclusion: Improvement of the therapeutic processes will occur through the recognition of the
hospital services system and analysis of the bottlenecks and its weakness points. According to the
results, an increase in the number of para-clinical unit staff and hospital beds improves the hospital
admission function. The implementation of mentioned scenarios reduces waiting time for patients by
about 78% and reduces the waiting time for emptying the bed by about 50%.

Key word: Hospital admission unit, Patient Waiting time, Discrete -event simulation, Arena
Software
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