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Abstract— Hospital bed administration one of the most 

important data to make it possible for hospital to function as 

the result of hospital wards are dependent on the beds are 

managed. Bed management implies constant monitoring 

hospitalizations, releases and patient motion the hospital so 

that correct information be collected for identifying bed the 

availability to all departments. Bed executives use the 

information to position patient in the beds on the wards. 

Mathematical models for design and activities and indoor 

patient at hospital indoor patient bedside for information 

supported another approach to the approval. The suggested 

mathematical model of a proportion of the patient's arrival to 

estimate. The use of management information system starts. 
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I. INTRODUCTION 

One of the major problems within a hospital environment is 

dealing with the production of patient allocation and the 

availability of beds. Through increased public scrutiny there 

is also a greater degree of accountability required from 

health care professionals with regard to facilities 

management and information administration. Our hospitals 

are running at peak capacity which almost guarantees 

queuing in the emergency department for available beds and 

other critical inpatient services     

The hospital indoor patient beds about current bed 

utilization, short term levels of planned elective 

hospitalization, likely emergency indoor patient 

hospitalization and likely indoor patient discharge. In 

general, patient satisfaction is multi-factorial and is 

considered a part of overall patient model the purpose of 

using the geographical format was to allow the data to be 

displayed in a visual real-time layout with the exact location 

and current and future occupancy rate of each hospital bed 

within a room, ward or floor. Attached patient records for 

any particular bed would be possible so that they could be 

examined by those with the appropriate authorization. The 

management of available and appropriate beds and their 

occupancy levels in hospitals is an integral part of the 

economical and ethical management of health care. 

Hospitals also have a problem with losing beds, which 

further complicates bed allocation processes. The hospital 

system, in general, a growing demand in providing 

sufficient hospital beds. Customer satisfaction on the basis 

of mathematical model, we can suggest a system for hospital 

management for Customer satisfaction & Bed management. 

II. RESEARCH METHODS 

Data were collected from hospital Rajkot. The data were 

gathered for 30 days. Data were collected by direct 

observation, interview with administrator staff and asking 

questions by researcher on a daily basis. The following 

assumptions were made for queuing system at the hospital. 

They are: 

1) Arrival follows a Poisson Probability Distribution at an 

average rate of   customer (patients) per unit of time. 

2) Service times are distributed exponentially with an 

average of µ customer (patients) per unit of time. 

3) The service providers are working at their full 

capacity. 

III. THE MODEL 

The model adopted in this work is the Model. it is assumed 

that the arrival follows a Poisson probability distribution at 

an average of  customers (patients) per unit of time. It is 

also assumed that the service times are distributed 

exponentially with an average of µ customers (patients) per 

unit of time and number of servers S. If there are n 

customers in the queuing system at any point in time, then 

the following two cases arise: 

1) If n<S (number of customers in the system is less than 

the number of servers), then there will be no queue. 

However, (S-n) number of servers will not be busy. 

The combined service rate will then be µn = nµ ; n< S 

2) If n > S, (number of customers in the system is more 

than or equal to the number of servers then all servers 

will be busy and the maximum number of customers in 

the queue will be (n-S). the combined service rate will 

be µn = sµ ; n  S 

From the model the probability of having n 

customers in the system is given by 
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We now proceed to compute the performance of 

the queuing system. 

The expected number of the customer (patients) 

waiting on the queue (length of line) is given as: 
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Expected number of customer (patients) in the 

system is  

Ls = Lq + 


µ
                                     (3) 

Expected waiting time of customer (patients) in the 

queue 

Wq = 
𝐿𝑞


                                        (4) 

Average time a customer (patient) spends in the 

system: 

Ws = 
𝐿𝑠


                                         (5) 

Utilization factor i.e. the fraction of time servers 

(doctors) are busy. 

 = 


𝑠µ
                                (6) 

Where  = the arrival rate of patients per unit time 
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µ = the service rate per unit time 

s = the number of servers 

P0 = the probability that there are no customers (patients) in 

the system 

Lq = Expected number of customers in the queue 

Ls = Expected number of customers in the system 

Wq = Expected time a customer (patient) spends in the 

queue 

Ws = Expected time a customer (patient) spend in the 

system. 

IV. ANALYSIS OF THE DATA 

A. General Department Data 

SR. Time  µ Ls Lq Wq Ws  

1 8 TO 9 1.1324 62.06 0.0186 0.0003 0.0003 0.0164 0.0182 

2 9 TO 10 0 62.06 0 0 0 0 0 

3 10 TO 11 0 62.06 0 0 0 0 0 

4 11 TO 12 0 62.06 0 0 0 0 0 

Table 1: General Department Data

B. ICU Department Data 

S. R. Time  µ Ls Lq Wq Ws  

1 8 TO 9 0.4333 11.55 0.0389 0.0014 0.0034 0.0898 0.0375 

2 9 TO 10 0 11.55 0 0 0 0 0 

3 10 TO 11 0 11.55 0 0 0 0 0 

4 11 TO 12 0 11.55 0 0 0 0 0 

Table 2: ICU Department Data 

C. Emergency Department Data 

SR. TIME  µ Ls Lq Wq Ws  

1 8 TO 9 0.4 14.79 0.0277 0.0007 0.0019 0.0693 0.027 

2 9 TO 10 0 14.79 0 0 0 0 0 

3 10 TO 11 0 14.79 0 0 0 0 0 

4 11 TO 12 0 14.79 0 0 0 0 0 

Table 2: ICU Department Data 

V. RESULTS 

Arrival rate more than one while service rate as more than 

62 therefore it can be conclude that the hospital needs to 

increate minimum of three bed for providing satisfactory 

services to the patients. 
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