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Operation Improvement by System Simulation in the Pharmacy
of a District Hospital

Student : Ting-Chun Kuo Advisor : Prof. Chin-Yin Huang
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Department of Industrial Engineering and Enterprise Information
Tunghai University

ABSTRACT

In the process of medical service, complaint of long waiting time is the most heard
problems. “Five-long & two-short” is the general problem of hospitals (long registration
waiting time, long outpatient waiting time, long cashier waiting time, long examination
waiting time, long getting prescribed medicine waiting time, short physicians consulting time,
short patients' condition explanation time). Therefore, management of pharmaceutical
affairs operating procedure in pharmacy becomes the priority issue of managers. Effectively
using pharmacists’ manpower, equipment and materials will improve pharmacists’ work
efficiency, hence shorten patients’ waiting time for getting the prescribed medicine and
reduce patients’ complaints.

The main purpose of this study is to better the workflow of outpatient pharmacy, to
improve work efficiency, and to enable pharmacists to offer more services to patients. The
approach of the study is to evaluate the effects of different pharmaceutical operating
procedures on pharmacy management by simulation software Simul8. This research designs
four improvement strategies as followed: (1) Automatically distribute all medicines to the
dispensing pharmacists’ workbench, (2) Refill medicines in automatic tablet distributor when
the inventory is below the designated refilling level, (3) Enhance the functions of dispensing
counters by adding indicating lamps and electronic scales, and (4) Replan the space of the
pharmacy and rearrange the location of medicines. The above four improvement strategies
are simulated by Simul8 as well. The result of this study reveals that these 4 strategies lead to
the following improvement results: working time of assistants declined from 85.08% to
66.46% (decreased by 21.89%); resupplying medicines time of assistants declined from
14.29% to 3.53% (decreased by75.30%); working time of dispensing pharmacists declined
from 87.49% to 76.9% (decreased by26.16%); working time of powdering dispensing
pharmacists declined from 64.03% to 48.04% (decreased by 24.97%); working time of
checking pharmacists declined from 96.06% to 75.96% (decreased by 20.92%).

Keywords : System Simulation, Waiting Time, Pharmacy Operation and Process, Simul8
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8 00:46.44 | 00:20.18 | 28 | 04:38.72 | 00:02.10 | 48 | 09:35.02 | 00:17.70
9 00:56.66 | 00:10.22 | 29 | 04:45.25 | 00:06.53 | 49 | 09:55.58 | 00:20.56
10 01:07.40 | 00:10.74 | 30 | 04:48.85 | 00:03.60 | #% % :
11 01:17.21 | 00:09.81 | 31 | 05:06.24 | 00:17.39 [g® @ 5 ¢ ¥ 3233 L FH
12 01:28.03 | 00:10.82 | 32 | 05:17.61 | 00:11.37 | » E*3Z | 4 & 4 % B5 5k >
13 01:48.26 | 00:20.23 | 33 05:58.71 | 00:41.10 £ =% 13.44 ) (B 4kPFIF 5 -
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18 02:50.18 | 00:20.25 | 38 | 06:22.10 | 00:01.70
19 02:52.47 | 00:02.29 | 39 | 06:30.84 | 00:08.74
20 | 025308 | 00:0061 | 40 | 06:32.48 | 00:01.64 [ = A EL
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Power Function[0., 78.1, 0.426) 9.98e-005 reject
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* M&ﬁmﬁ#%@ PR EIARRE R 0T (T 1 & AR E R
R w AHEF L R %’ﬁ cEHW 0 LS PR R R LY
&

bl;, "LL#\ j\m“

—

4288 8%
Ty R W ER O RE SimulB kR 2 Fé? P By (T ¥ 8 (B3] T 5|J§i%J
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1. # B&% > = L] prend F;E‘*F’“ 781 & > ¥ o
Net Number
Number Extered Number Lost
Extered
Work Entry Points 781 0 781
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2. & bW G R RS R

Average | Maximum | Current Items .
] _ Lorhhc § R ARE( T )
queue size | queue size | Contents | Entered
Contents: Queue for IER ﬁ[
IPr N
t/ \\
."’: \\‘
Queue for ,’
49.67 129 36 781 / '
232 | [ )
____________ S N N
if '
A
\_/ J
Contents: Queue for 255 &
. /\
Queue for /\ !\ L\
N 0.83 4 1 51 ' \_/ \ ( x
32 [ | \
\ ‘
F———a———————— e A
i ]
[] ’ 52\ 105 /15\5 : ! 10
Queue for
. 19.5 47 44 684
5 e s
Queue for ""
o 35.93 76 61 er7 |} LS
1
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Averaqe MaXImL.Jm Current Items S A § B A (P )
queue size | queue size | Contents | Entered
|
‘I
'u
Queue for ‘
- 0.02 3 0 608 a
Cha 1
I
|
|
KR AR A 3 =3
Waiting | Working | Stopped Number Resource
(%) (%) (%) Completed Jobs | Starved (%)
B4 3@ B 0.64 85.08 14.29 148 0
et 35.97 64.03 0 41 0
BN 12.36 87.64 0 147 0
A 2 12.04 87.97 0 149 0
A 3 12.51 87.49 0 144 0
REIK: 11.90 88.11 0 141 0
Bl 3.94 96.06 0 252 0
Bt 2 4.06 95.95 0 251 0
mE ] 76.10 23.90 0 24 0
W% ) 76.69 23.31 0 24 0
B (for i) 36.76 10.49 0 8 52.75
3 & (for 7 i) 12.89 32.38 0 54 26.17
%+ (for 7 iR) 4.18 42.17 0 110 25.08
% (for 3 iR) 28.98 10.41 0 10 32.04
4. T4 SR
Utilization (%) | Average Use
R 75.55 0.32
R E s 24.46 0.11
TRBRY 98.39 0.42
T 98.47 0.42
5. B d ke s
Average Time Number Maximum Minmum Time
in System Completed | Time In System In System
Work Complete 47.72 580 68.32 20.40
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R MEfER @ EROE B (I pERE) > ¥
BT I AE TR AR TR R ASEREST 2L o
Frd RLRRGK R epant > AR A G R EEE S Bk B L TR
H T A g EMF I ER

Ho Bk SHCRRY P B EF L PRk 0 R A 0126 A4
BRI Bk B TPl o d R AG3.09 4480 R
2.5 & 48 o
3. By EFa (kb
Tl RBE R F wiEd AHEFEFRETLL

BPEFEEE AN EFRPESF 2 1ETT > A AR P E R (F

ERF o d mAT08 4540 B 5L 05448
l‘
458 2%
hAE AFETHRER S FMRG K LA f*%;gﬁf_‘ﬂl]+f# v dr b bt
R R 0 R AR DR B S A4 TR Z TR Sl [N E
B i’f?ﬁﬁﬂ%éfgifi,‘%% LR oo
LBl Rop 2 AS kiR EReacd 6 > s it > =k
Lol pEenit £ PR adF T8l R ¥ o
Net Number
Number Extered Number Lost
Extered
Work Entry Points 781 0 781
LA RS S
Average Maximum | Current Items
J _ 5 op b BB AR ()
queue size | queue size | Contents | Entered
" |
f\
|
Queue for \
2.38 20 1 781
LEEL-| \\
) /‘\\ ff‘\\\ ;‘-‘\‘ R fr"\\,‘ ’I‘
2 ’T‘#{’ﬂ*f%u‘ffﬁf'#A ,,,,,, -
A YA IRVAY
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Average Maximum | Current Items
J . 5 b § AR (I )
queue size | queue size | Contents | Entered
Contents: Queue for & ﬂ
ZWUFA r
| /\ /\
’ \f\l /‘
ueue for [
Q R 0.36 4 0 51 U / \
B# |
o L
] |
° ] LZ 105 lsi \ 210
Contents: Queue for | .&
Queue for /\5 L |
] 1.93 16 0 719 ‘l‘ ) !
B IR |
|
f% %\ l
| ey
.4"’\‘\\
N
- m
Queue for f \
. 3.48 20 0 765 / |
&’F’, ,"f \I‘
f.‘ \\
/: | A A
/\
{
|
Queue for !
- 0.07 7 0 759 I
|
|
|
1
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3. %1 ferhhE R

Waiting | Working | Stopped Number Resource
(%) (%) (%) Completed Jobs | Starved (%)
B2 3@ g 30.01 66.46 3.53 155 0
s 51.96 48.04 0 39 0
EEN 20.91 79.09 0 169 0
A 2 23.1 76.9 0 164 0
7 3 21.33 78.67 0 164 0
A H 4 22.64 77.37 0 156 0
Bl 23.81 76.19 0 320 0
B2 24.04 75.96 0 319 0
] 69.89 30.11 0 31 0
% ) 69.89 30.11 0 31 0
B s (for 3 k) 33.68 13.41 0 12 52.91
& (for F k) 14.12 30.75 0 65 26.56
% (for 7 iR) 16.36 29.76 0 125 53.88
% % (for ¥ k) 31.50 12.63 0 13 55.88
4 FRA G HEREE
Utilization (%) | Average Use
R 71.75 0.31
R 31.29 0.13
TRBRY 69.44 0.30
T 105.54 0.45
5. B d =ik s
Average Time | Number Maximum Minmum Time
in System Completed | Time In System | In System
Work Complete 19.78 740 27.53 15.84
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Average Maximum Current Items
queue size queue size Contents Entered
49.67 129 36 781
B4 I@ _
Queue for 432 | — "o [ e L 1 L e
0.83 4 1 51
Queue for 3 o v A - 5 v =
n 19.5 47 44 684
Queue for 3 e 7 T 7 5 L 219 |
35.93 76 61 677
Queue for %+ oV [ o v 5 [ o5 |
for %% & 0.02 3 0 608
Quevefor #% Too7 [ [ 7 | 0o | [ 79 | *
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3 775 & @155%5) o
PR R Ed iThAad X 105 A BETHE- I FEXZ L 04
sS4 160~200 & 482 AV :E AT 2. £ 43 0 A7 1 (TR ant F2 4 by
TR ERES M A EL TR d 14.29%T 2 T 3.53%("% ty
75.30%) -

Hoefhidpr B2 L+ HEFLBHEERES S AREFL TEE L
d 87.49%7T ¥ 3 76.9%(*% ty 26.16%) ~ Bk A W EEF L (TR GE L d
64.03% T *# 3 48.04%(*% 5 24.97%); R R EEF (A4 4 B Fh LR A E

w4
A
IR

d 581 ##{ = 3

653 i+ ~ Bk A M EEF R A 2 fd 41 2T 30 i o
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EE Rk ) ESa
ikt d 96.06% T "% 1 75.96%("% tg 20.92%) -

A 2 W7 AT AP BEF L (kg7 d > AT
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%53 &1 (Fsh R S S R R

Waiting Working Stopped Number Resource Starved
(%) (%) (%) Completed Jobs (%)
0.64 85.08 14.29 148 0
B432 R A Vv A -
30.01 66.46 3.53 155 0
35.97 64.03 0 41 0
B # v v -
o 51.96 g 48.04 0 39 0
_ 12.36 87.64 0 147 0
A 1 A L/ L) -
20.91 79.09 0 169 0
3 5 2 12.04 2 87.97 ¥ 0 149 2 0
B rﬂ -
' 23.1 76.9 0 164 0
_ 12.51 87.49 0 144 0
B 3 A L/ A -
21.33 78.67 0 164 0
‘ 11.90 88.11 0 141 0
A4 p -
22.64 77.37 0 156 0
Bl 394 | A | 96.06 0 252 0 -
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[ty




Waiting Working Stopped Number Resource Starved
(%) (%) (%) Completed Jobs (%)
23.81 76.19 0 320 0
By 4.06 2 95.95 ¥ 0 251 2 0
‘ 24.04 75.96 0 319 0
o 76.10 23.90 0 24 0
FE 1 v A p -
69.89 30.11 0 31 0
. 76.69 23.31 0 24 0
B E2 W A A -
69.89 30.11 0 31 0
B (for | 36.76 10.49 0 8 52.75
. v A A p
piR) 33.68 13.41 0 12 52.91
@ & (for | 12.89 32.38 0 54 26.17
= o A v A 0
7 R) 14.12 30.75 0 65 26.56
% 4
% ¥ (for 4.18 42.17 0 110 25.08
. A v A p
piR) 16.36 29.76 0 125 53.88
7z % (for | 28.98 10.41 0 10 32.04
. A A A p
piR) 31.50 12.63 0 13 55.88
ELFY RS KRR R ES
& X % + 10:00~11:30 TR k2 BEEF ir"‘,érf W E R (T A S
FE BRI (TRl iTecd) j,g_i I REF FRAA R F T
R *E*Eﬂ"};mi‘glltpz}ﬁml%?:‘"f’

R —Jgi\i\ B R m,fi;}ij;t;,,h?ﬁn;éci ,:15.;;135& % igAp
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3 T40 B PR 68.32 A 48 3

%54 & F R T FEF S HRE R R

Utilization (%)

Average Use

smam |y 0.32 ¥
71.75 0.31
e 24.46 R 0.11 A
31.29 0.13
98.39 0.42
FARE 69.44 v 0.30 v
e e 98.47 0.42
FREE 105.54 g 0.45 1
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