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INTRODUCTION 
 

If we thought about the most important thing to humans and we cannot 

accept any kind of concession dereliction, you will directly think about 

HEALTH. And as the emergency department is the first defense line in 

case of any unexpected tough medical condition, we decided to look 

forward about how it works and study the quality of the provided 

services to the patients. We noticed that waiting times of the patients 

are little long which has a negative effect on service quality which 

directly affects their lives negatively. Referring to that importance of 

emergency department we are going to improve the system to reduce 

waiting time. 

 

 

Understanding the system: 
The emergency department in one of the clinics consists of reception 

center, primary care room and an advanced care room with 6 beds 

inside. A patient enters and goes to the reception center, or if it is critical 

situation the patient goes directly to the advance care room, 90% of 

patients go through the reception center and 10% go directly to the 

advanced care room. The time in reception center takes TRIA (0.66, 1, 

1.33) minute, after the reception center, the patients go to the primary 

care room, the time in the primary care room takes TRIA(3, 5, 8) minutes. 

After the primary care, 70% of patients leave the system, and 30% need 

to go to the advanced care room, (whenever a patient needs an advance 

care but there is no bed available, the patient should leave the clinic), 

the time in the advanced care room takes TRIA(1, 2, 4) hours, when the 

patients leave the advanced care room, 90% of them leave the system 

and 10% need more special care and will be transferred to the general 

hospital.  

There is one employee in the reception center and one in the primary 

care room, and in the advanced care room there are three employees 

distributed on 6 beds (each employee is assigned to two beds), and there 



is one employee for the transportation of patients to the general hospital 

with one car. 

There are three shifts during the day, each employee works for one shift, 

which means a total of three reception staff, a total of three primary care 

staff, a total of six advanced care staff and a total of three staff for the 

transportation process. There is a break time for each employee and for 

only one hour, except the reception employees, their break time last only 

15 minutes (if the patient was in process and the time of the break 

begun, the employee needs to finish the current service first, and then 

takes the full time of the break.) 

 
Goals of the study: 
Our goal is to reduce the average total time, average waiting time in 

queue, the time to transfer patients to the general hospital, increasing 

the utilization of employees and reject no patient that comes to the 

clinic by suggesting alternative solutions that improve the system.  

 

 

Sketch: 

 

Arena model: 
 

 



 

 

 

 

 

 

Design of experiment:  
 

The system consists of  

Create (1x) 

Process (4x) 

 Assign (3x) 

Record (5x) 

Seize(2x) 

Release(1x) 

Decide (5x) 

Station(2x) 

Rout(1x) 

Dispose (2x) 

 

important point: 

❖​The system will run 60 days with 24 hours each day.  

Repetition: 

The benefit for Repetition: 

✔​Make sure we get an accurate result 

✔​To avoid unexpected errors or missing something 

✔​Replicate it for five times 



 

 
 
Verified  

Free from logical errors and run complete 

 

 

Validation 
Due to the increase in the number of patients entering the emergency 

department, a number of them are rejected, and we also found that the 

ambulance takes a long time in the event that a patient is transferred to the 

General Hospital, also the utilization of the advanced care doctors seem to be 

poor, and through these problems, we found complaints from patients and 

the administration on these points. We will do a simulation based on real 

data collected to give us the simulation results through which we can verify 

the validity of the data, and compare it with the results and data in real life  

 

 

Results and Analysis:  
 

 

 
 
 
 
 
 
 
The number out the system is 7506 
 
 
 
 
 
 



 
We notice the average waiting time for primary care is the longest with 13 

m
i
n
s  

And maximum 129.31 mins, after that the advanced care with 5.61 mins, 
a
n
d  

Maximum 127.22 mins.  
 
 
 
 
 
 
We notice the average total time for advanced care is very long, also 

t
r
a
n
s
f
e
r 
t
o  

General hospital takes a lot of time. 
 
 
 

 

 

 

 

 

 

The average waiting time in queue is between 5.22 to 13 minutes and the maximum 

value is 129.31 minutes. 

 
 



 
 
 
 
 
 
 
 
 
The average instantaneous utilization is between 6% to 63% and the maximum value 

is 100% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
We notice the number of rejected patients is very big with average 329  
And maximum 361 
 
Alternative solution 
 

To improve the system, we decided to implement some solutions, which are 

explained in detail in the following: 

Arena model: 

Before improvement: 

 

 

 



 

 

 

After improvement: 

 

 

 

 

 

 

 

Results and Analysis: 

 

Before improvement:  

 

 

 

The number out of the system is 7506 

 

After improvement:  

 

The number out of the system is 7586 (increased by 80 patients) 

 



Before improvement:  

 

 

 

 

 

After improvement:  

 

 

We notice there is a very good improvement in the waiting time for the primary 

care process, and fair improvement in the transfer to general hospital. 

-​ Reduced by almost 8 minutes for the primary care. 

-​ Reduced by almost 2 minutes for the transferring (little change, but that 2 

minutes may save a life). 

-​ There is a little increasing for the advanced care and that happened because 

of the involving of its stuff in the primary care process, but it is not that 

matter as long as the patient exists near the doctors. 

 

Before improvement: 

 

 

 

 

After improvement: 



 

 

*We notice there is a very good improvement for the average total time spent 

in the primary care and transfer to general hospital processes:- 

- Reduced by 8 minutes for the primary process. 

- Reduced by 7 minutes for the transferring process. 

- For the Advanced care we notice a little increasing by almost 3 minutes, but it 

is not a big deal for a process that takes a quite long time.  

 

 

 

 

 

Before improvement 

 

 

 

 

 

 

 

 

 

 

 After improvement  

 

 



 

 

 

 

 

 

After the improvements we made in the ambulance section and the advanced care 

section we notice that the utilization has become much better especially in 

ambulance section. 

 

 

 

 

 

 

 

 

Before improvement: 

 

 

 

 

 

 

 

 

 

 



After improvement:  

 

 

 

 

 

 

 

 

●​ The new model of the system doesn’t reject any patient even if there is no bed 

available. 

●​ The patients who come and do not find a bed available, they will be transferred 

to the general hospital via clinic’s ambulance.   

 

 

 

 

 

Conclusion:  
 

After analyzing the system, we found the following: 

1-​Lots of patients being rejected due to the availability 
issue of the beds. 

2-​Relatively poor utilization of the advanced care doctors. 
3-​The number of the doctors in the advance care section is 

high in relation to the number of patients that come to 
the clinic. 

4-​The ambulance waiting time is high, plus the path it 
takes to the general hospital is not the optimal one. 



5-​The waiting time in the primary care process is relatively 
high. 

 

For these issues we recommend the following: 

1-​Reducing the number of the advanced care doctors by 3, 
1 from each shift, and involve the rest in the primary 
care process during their availability (this is as it’s shown 
in the findings above will save a lot of money, increase 
the utilization of the advanced doctors and reduce the 
waiting time by huge amount of time in the primary care 
process) 

2-​Rejecting no patients by transferring them to the general 
hospital when there is no bed available, and to make this 
possible in a good way we recommend to increase the 
number of ambulance stuff by one employee, and 
change their shifts to be only 2 shifts (12 hours a shift, 
and 2 employees in each shift), plus adding one car. We 
identified by observation and recording a new path for 
the ambulance that reduced the transportation time (the 
old path takes TRIA(18, 25, 45) minutes, while the new 
path takes TRIA(12, 21, 39) minutes), so that the 
transportation of all patients will be possible, the 
waiting time will even decreases very much and last but 
not least, as proven in the analysis above, the utilization 
will be improved. 

3-​The current utilization of the beds is not high enough to 
increase it, but adding more beds is not a big issue as 
long as they are a fixed cost. 

4-​ In the original system, the employees are taking the full 
time break all the time, but we recommend that they just 
take what remains of the break time after finishing the 
current service (this action reduces the waiting time and 



increases the utilization of employees as proven in the 
findings above). 

 
 

 

The recommendations above are going to essentially 

contribute to: 

1-​Save high amount of money 
2-​Even increase the total money earned  
3-​Develop a good reputation  

 
 

  

 

 

 

 


