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Abstract. Waiting time and queue length at the pharmacy are very influential
for customer satisfaction. A hospital’s pharmacy which the object of this
study has a long waiting time. The aim of this study is to analyzing and
modelling pharmacy queue using simulation method, then simulating a new
scenario as an effort to improve the queue system. The improvement scenario
was simulated by adding one server at payment locket. The simulation was
carried out using empirical and theoretical approaches. The analysis was
conducted based on the results of the simulation. Results showed that based
on validity test can be concluded that the simulation using empirical and
theoretical approach do not differ significantly from the real system. Based
on the experiment from improvement scenario it showed that the addition of
payment server did not show a significant difference from origin situation,
the waiting time only decreased by approximately 30 minutes.
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1. INTRODUCTION

Waiting time and queue length at the pharmacy are very influential for customer satisfaction. If the
amount of the service unit is sufficient, the queue that occurs will be reduced. To better understand how the queuing
system occurs, research and observations on the real queue system are carried out. The problem faced by the real
system is a very long and saturating queue time at a hospital’s pharmacy. Patients and their relative may easily get
tired and impatient when queuing too long for drugs before leaving hospital. Therefore it is necessary to further
analyze the queuing system at this pharmacy so that improvements can be made to the system that is not optimal.
In this study, a pharmaceutical installation queue system is modeled so that it could be further analyzed. Modelling
the real system is done by using simulation methods.

Sridadi [1] revealed that the application of modeling and simulation systems has been so rapidly
developing and expanding in various fields both natural knowledge fields, such as physics, chemistry, biology,
medicine, to social knowledge fields such us economics, social and politics. Simulation can help the decision
maker to determine the optimal improvement scenario with more affordable cost and time. Because testing directly
at the real system will be more difficult and takes a lot of energy and money. Therefore a lot of research uses
simulation methods, both in products fields and services fields. Nashrudin et al [2] conducted simulation for
planning the optimal number of machines to balance the production lines and considered the investment value
using NPV, IRR, and BCR. A simulation at services area also has been done a lot. In many cases additional service
facilities can reduce queuing, but the cost of providing additional services will result in reduced profits. Therefore
to add facilities, the decision maker need to compare and calculate the adventages and disadventages of the
scenario [3]. Studies using simulations that compare real systems with comparison to improvement scenario
provided information related to the comparison of the advantages and disadvantages of aech scenario, thus the
decision maker can be more confident in making decisions [4][5][6].

Studies on outpatient pharmacy also have been done by many researchers, Dan et al [7] states study on
outpatient pharmacy is important in many aspects, and it’s one of the modern scientific management research
objectives. Many studies at hospital pharmacies have found results about things or facilities that need to be
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considered for improvement at outpatient pharmacy [8][9][10].

2. METHODS

This research was conducted using simulation method with theoretical distribution, at both the real system
simulation and the proposed improvement scenario simulation. The object of this study was the queuing system at
one of hospital’s pharmacies in Yogyakarta. Observations were made at the queue system from customers coming
to the system until they going home with their drugs. The arrival time of each costumers, waiting time between
each process, and service time for each process was recorded to be processed at next step. Observation was done
from 7 am-11 am and 14 pm-16 pm. Statistical testing was performed on recorded data to make sure that the data
set are enough and there is no outliers.

3. RESULTS AND DISCUSSION
3.1 Activity Cycle Diagram

The activity cycle diagram (ACD) is a method to describe the interactions of objects in a system that uses
common graphical modeling notation to explain series of activities from real life circumtances [11]. The ACD of
process that happen in this research object shown in figure 1. There are 3 locket that are always open at this
pharmacy. Locket 2 is a place to submit prescriptions, Locket 1 (BRI Bank counters) for payment process, and
Locket 4 for the patient take out their medicine.
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Figure 1. ACD

3.2 Simulation

To make a simulation with theoretical distribution, first we have to find the distribution of each activities.
We used StatFit software for finding the distribution. The results of distribution can be seen at table 1. Interarrival
activities shows that the arrival of patients into the system follows the Pearson 6 distribution. 1% queue represents
the customer’s waiting time for entering the prescription file into Locket 2. 2™ queue represents the customer’s
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waiting time to be called by Locket 1 for payment process. And 3™ queue represents the customer’s waiting time
to be called by Locket 4 for taking out their medicine.

Table 1. Theoretical Distribution Each Activities

Activity Distribution
Interarrival Pearson 6
Submit the receipe ~ Gamma
Payment Log-logistic
Take medicine Log-logistic
¥ queue Pearson 6
2" queue lognormal
3" queue weibull

We need to find the distribution to determine how many inputs will enter the system and time between arrivals

of that inputs, when performing the simulation later. In addition, to ensure the simulation represents the real system.
Random generator is a random number that will be used in simulations which has a same pattern as the pattern

of observational data from the real system. Random generator was build using the help of excel software based on
input distribution that was obtained with StatFit Software from the previous step. Then simulation was done by
using Extend Software. The simulation was carried out following the ACD that has been made and the data entered
for each activities also followed the distribution that was previously calculated. The picture of how the simulation
using Extend Software for real system can be seen at figure 1, while the proposed scenario can be seen at figure 2.
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Figure 1. Simulation of The Real System
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Figure 2. Simulation of The Proposed Scenario

The comparison of the theoretical distribution simulation results compared to the actual system can be seen
in the graph of each activities. One of the example can be seen at Figure 3, which displays a comparison of the
amount of patient that entered the system between the real system and the proposed scenario. From figure 3 it can
be seen that the graph between real and simulations shows an average pattern that is quite similar, although an
error still appears. In general, all activities showed that the pattern between the simulation and the real system is
quite similar, although the error persists. Big enough error occurs at queue and take medicine activities, as show
at Figure 4 and Figure 5. It happened because the amount of data being compared are different. The real system
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data had less data compared to the simulation, because some data from the real system need to be discarded at
uniformity test because they are identified as outlier. But overall, all the pattern are quite similar. It can be
concluded that the simulation using theoretical distribution are quite representative of the real system.
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Figure 3. Simulation and The Real System Comparison Graph of Interarrival Activity
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Figure 4. Simulation and The Real System Comparison Graph of Queue 3 Activity
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Figure 5. Simulation and The Real System Comparison Graph of Take Medicine Activity
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A comparison of the average waiting time from the real system and proposed scenario can be seen at Table
2. It can be seen that the addition of a server causing the average of waiting time to decrease even though the
amount is only a little.

Table 2. Comparison of Average Waiting Time for Real System and Proposed Scenario

Item The Average of Waiting Time
Real System Simulation 504,45
Proposed Scenario Simulation 498,19

Validation to the simulation was carried out to determine whether the simulation that has been done represents
the real system or not. Validation was done by comparing the real data to the result of simulation using theoretical
approaches. It was done using Kruskal Wallis test on SPSS software. The Kruskal Wallis Test is used because the
data are not normally distributed. The result of validation data can be seen at Table 3. It shows that in all activities
there is no significant difference in mean between real system data and the simulation. So it can be concluded that
the simulation of the real data system is valid and can represent the real system.

Table 3. Validation Results for Real System Simulation

Activities Normality Test Kruskal Wallis Test

interarrival Data is not normally distributed  There is no significant difference in mean
Submit the recipe  Data is not normally distributed  There is no significant difference in mean
Payment process  Data is not normally distributed  There is no significant difference in mean
Take the medicine  Data is not normally distributed  There is no significant difference in mean

Validity test was also performed on scenario simulation. The purpose is to test whether the scenario has a
significant effect on the situation before the scenario was carried out. It was done by comparing the queue length
at the payment server before server addition to after payment server addition. Scenario validation was performed
using Mann Whitney test on SPSS software. The Mann Whitney test is used because the data are not normally
distributed. The result can be seen at figure 4. Based on the Mann Whitney test, it can be seen that there is no
significant average difference between real data and the theoretical approach. It means the proposed scenario does
not have a big influence to the real system simulation.

Table 4. Validation Results for Proposed Scenario Simulation

Activities Normality Test Kruskal Wallis Test
Queue length Data is not normally distributed  There is no significant difference in mean

Verification is a process of checking whether the operational logic of the model is in accordance with the
logic of the flowchart, or checking whether the computer simulation program is running as intended with the
computer inspection [12]. In this simulation verivication is done by comparing the number of outputs from the real
system simulation to the simulation of proposed scenario. Comparison of the output can be seen in Table 5.

Table 5. Verivication Result

Real System Simulation  Proposed Scenario Simulation
83 81

From the results of the experiments, it was decided not to use the proposed scenario. Because the proposed
scenario, by adding a server at payment server, did not show a significant difference from origin situation, the
waiting time only decreased by approximately 30 minutes. Adding a payment server to the system can not reduce
the waiting time, because after further evaluation showed that the actual service time on the payment server is not
too long. At the real system, the cause of bottle neck is the processing of recipes performed by employees. But this
research was not study more deeply about how the prescription processing works. So we can not make a
comparison about the result if we want to make another proposed scenario by adding an employee (a server) at
recipes proceesing.
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4. CONCLUSION

Results showed that based on validity test can be concluded that the simulation using empirical and
theoretical approach do not differ significantly from the real system. And based on the experiment from
improvement scenario it showed that the addition of payment server did not show a significant difference from
origin situation or the real system, the overall waiting time only decreased by approximately 30 minutes.

5. ACKNOWLEDGEMENT
We would like to express our gratitude to Lembaga Pendidikan dan Pembinaan Manajemen (LPPM) of
AKPRIND Yogyakarta for supporting this research.

6. REFERENCES

[1] Sridadi, Pemodelan dan Simulasi Sistem. Teori, Aplikasi dan Contoh Program dalam Bahasa C.
Bandung: Informatika, 2009.

[2] Nashrudin, I. Sodikin, and J. Susetyo, “PERENCANAAN JUMLAH MESIN YANG OPTIMAL GUNA
MENYEIMBANGKAN LINTASAN PRODUKSI DITINJAU DARI SIMULASI SISTEM DAN NILAI
INVESTASI (Studi Kasus di CV. Creative 71 Yogyakarta),” J. REKAVASI, vol. 3, no. 1, pp. 4653,
2015.

[3] F. A. Ekoanindiyo, “Pemodelan Sistem Antrian Dengan Menggunakan Simulasi,” J. Din. Tek., vol. V,
no. 1, pp. 72-85, 2011.

[4] R. D. Aryandi and A. Munawar, “Penggunaan Software Vissim Untuk Analisis Simpang Bersinyal
(Studi Kasus : Simpang Mirota Kampus Terban Yogyakarta),” 17th FSTPT Int. Symp., no. August, pp.
338-347,2014.

[5] S. P. Aji and T. Bodroastuti, “Penerapan Model Simulasi Antrian Multi Channel Single Phase Pada
Antrian Di Apotek Purnama Semarang,” J. Kaji. Akunt. dan Bisnis, vol. 1, no. 1, pp. 1-16, 2013.

[6] I. Soejanto, “PENENTUAN JUMLAH LOKET PEMBAYARAN TELEPON YANG OPTIMAL
DENGAN MODEL SIMULASI DI BANK X SURABAYA,” J. Tekmapro, vol. 1, no. 2, 2007.

[7] Z. Dan, H. Xiaoli, D. Weiru, W. Li, and H. Yue, “Outpatient Pharmacy Optimization Using System
Simulation,” Procedia Comput. Sci., vol. 91, no. Itqm, pp. 27-36, 2016.

[8] X. Wei, M. Shen, L. Ma, and X. Zhang, “A study on some techniques of automated pharmacy,” J.
Shandong Inst. Light Ind. (Natural Sci. Ed., 2010.

[9] R. M, V.C, M. M, and E. Al, “Using discrete event simulation to design a more efficient hospital
pharmacy for outpatients,” Health Care Manag. Sci., vol. 14, no. 3, pp. 223-236, 2011.

[10] E.D,P.DP,C. A, and B. H, “Pharmacy layout: What are consumers’ perceptions?,” J Hosp Mark
Public Relations, vol. 7, no. 1, pp. 67-77, 2006.

[11]  D.Kang and B. K. Choi, “VISUAL MODELING AND SIMULATION TOOLKIT FOR ACTIVITY
CYCLE DIAGRAM,” in 24th European Conference on Modelling and Simulation ECMS 2010, 2010,
pp. 169-174.

[12]  S. V Hoover, “Simulation: A Problem-Solving Approach”, Addison-Wesley, New York.

Journal of Engineering Design and Technology 18



