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Simulation Modeling and Analysis of the Outpatient Clinic of the College
of Medicine and Public Health, Ubon Ratchathani University
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Abstract

The outpatient clinic of the primary care unit of the College of Medicine and Public Health, Ubon Ratchathani
University, which was recently founded, has been under need to prepare its operations to be able to accommodate the
anticipated increase in the number of patients in the near future while maintaining its quality of services. In this
research, the operation of the outpatient clinic is modeled using discrete-event simulation. The goal of this research is
to quantitatively evaluate the workload of staffs in the system. Preliminary resource allocation and leveling approaches
are modeled and analyzed to predict the outcome of their practical implementation. In addition, bottleneck analysis is
performed in this research. The studying results indicate that the level of workload of physicians, nurses and other staffs
varies greatly across departments. Diagnosis department is identified as the potential bottleneck of the system. The
findings in this research are expected to provide management with a better understanding of resource utilization and

overall workload characteristics of the system under study.
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Work station | Utilization Resource Number
Registration 10.90% Admin. 1
Screening 39.72% Nurse 1
Emergency 15.97% Nurse 1
Diagnosis 43.63% Physician 1
X-ray 21.09% Radiographer 1
Reviewing 6.52% Nurse 1
Pharmacy/
23.74% Pharmacist 1
cashier
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Utilization (%)

Work station

Current Approach 1 Approach 2

Registration 10.90% 11.23% 10.73%

Screening 39.72% 24.69% 37.91%

Emergency 15.67% 14.67% 22.99%

Diagnosis 43.63% 43.57% 40.48%

X-ray 21.09% 16.43% 19.29%

Reviewing 6.52% 23.06% -

Pharmacy/cashier 23.74% 20.25% 24.81%
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Utilization (%)
Inter-arrival time No. of
Pharmacy/
(Percentage) patient | Registration | Screening | Emergency | Diagnosis X-ray Reviewing

cashier
100% (Current) 19 10.90% 39.72% 15.67% 43.63% 21.09% 6.52% 23.74%
-20% 24 13.22% 46.94% 19.62% 53.27% 23.50% 6.75% 26.76%
-40% 33 17.24% 63.25% 22.76% 72.19% 20.74% 8.65% 30.60%
-60% 47 26.01% 85.34% 38.71% 84.55% 32.60% 11.92% 43.98%
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Utilization vs no. of patient
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Average waiting time (min.)
Work station Inter-arrival time Inter-arrival time Inter-arrival time
Current
(-20%) (-40%) (-60%)
Registration 0.20 0.48 0.09 0.10
Screening 0.83 1.88 3.73 10.94
Emergency 1.33 1.17 1.08 2.46
Diagnosis 1.08 7.28 13.74 14.65
X-ray 1.01 2.18 0.42 3.19
Reviewing 0.002 0.003 0.02 0.022
Pharmacy/cashier 0.02 2.03 4.10 4.47
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