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Abstract— Today hospital demands and financial 

constraints, hospital indoor patient bed management has 

become increasingly complex the use of decision support 

system could enable hospital management to be focused on 

indoor patient’s length of stay. Two different approaches 

were identified one approach based on the use of 

mathematical models to supports the planning and allocation 

of hospital indoor patient bed and another approach deal 

with indoor patient information. A mathematical model can 

be proposed to estimate the arrival rate of the patient.   

Hospital bed demands and underlying cost structures, it was 

also perceived that the use of the bed management 

information system. 
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I. INTRODUCTION 

Today hospital demand and increasing constraints, efficient 

hospital indoor patient bed planning and allocation is 

becoming difficult. In recent year  hospitals have engaged in 

various cost cutting efforts that include department 

downsizing, the consolidation of small services and The 

number of unoccupied beds is not excessive to avoid 

resource misuse, thus levering the efficiency and 

maximizing revenues. The number of patients transferred to 

other departments or other hospitals because of lack of 

available bed should be avoided. Transfers to other hospitals 

result in a loss of revenues while transfers to other 

department may cause the allocation in less appropriate 

units, compromising the quality of care and possibly 

resulting in a increase of costs. 

The development of decision support information 

system either based on mathematical models could allow 

bed managers to perform a more focused management of 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. 

Patient behaviour evolves over time and is influenced by 

many factors. The primary issue in inventory  management 

and patient satisfaction is not the actual amount of time a 

patient waits for service, but the patient’s perception about 

that wait and the associated level of satisfaction. 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 hospitals. 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: 

 Arrival follows a Poisson Probability Distribution at an 

average rate of   customer (patients) per unit of time 

 Service times are distributed exponentially with an 

average of µ customer(patients) per unit of time 

 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 

 
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: 

Lq = [
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Expected number of customer (patients) in the 

system is  

Ls = Lq + 
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Expected waiting time of customer (patients) in the 

queue  

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

system: 

Ws = 
  


                                 (5) 

Utilization factor i.e. the fraction of time servers 

(doctors) are busy 

 = 


  
                                    (6) 

Where  = the arrival rate of patients per unit time  

µ = the service rate per unit time 

s = the number of servers 
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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. 

A. Analysis of the Data:  

1) Data Set ( I ): 

SR. TIME  µ Ls Lq Wq Ws  

1 4 TO 5 2.913 13.04 0.2876 0.0643 0.02205 0.09872 0.2224 

2 5 TO 6 0.3043 13.34 0.02334 0.00053 0.00174 0.07670 0.02281 

3 6 TO 7 0 13.21 0 0 0 0 0 

4 7 TO 8 0 12.91 0 0 0 0 0 

Table 1: General Department Data 

SR. TIME  µ Ls Lq Wq Ws  

1 4 TO 5 1.608 11.91 0.1560 0.0210 0.0130 0.0970 0.1350 

2 5 TO 6 0.3913 12 0.03370 0.03260 0.00280 0.08612 0.03260 

3 6 TO 7 0.2173 12.21 0.01811 0.00032 0.001483 0.08334 0.01779 

4 7 TO 8 0.1739 12.39 0.0142 0.00021 0.001146 0.08165 0.0140 

Table 2: ICU Department Data 

2) Data Set ( II ): 

SR. TIME  µ Ls Lq Wq Ws  

1 4 TO 5 1.5333 15.66 0.09852 0.00061 0.006291 0.06425 0.09791 

2 5 TO 6 0 15.66 0 0 0 0 0 

3 6 TO 7 0 15.66 0 0 0 0 0 

4 7 TO 8 0 15.66 0 0 0 0 0 

5 8 TO 9 0 15.66 0 0 0 0 0 

Table 3: General Department Data 

SR. TIME  µ Ls Lq Wq Ws  

1 4 TO 5 1.2666 7.8 0.1938 0.0315 0.02484 0.1530 0.1623 

2 5 TO 6 0 7.8 0 0 0 0 0 

3 6 TO 7 0 7.8 0 0 0 0 0 

4 7 TO 8 0 7.8 0 0 0 0 0 

5 8 TO 9 0 7.8 0 0 0 0 0 

Table 4: ICU Department Data 

IV. RESULTS 

Competing demands on staff time created by having patients 

on inappropriate ward and patients who are on the correct 

specialty ward to care for communication between the 

correct specialty ward and clinically inappropriate ward. 

Average waiting time is less than 1.0 for all data sets.so it 

obvious that the beds are vacant in the selected hospitals 

during our study period.so I can suggest the hospitals to, that 

either it can increase the specialty to properly occupy the 

ward of the hospital or that can utilize the vacant resources 

to the purpose and they can even supply the indoor patient 

facility on lease the unoccupied bed/ wards to other small 

hospitals. This is followed by a discussion of the scope of 

responsibility and career role of the hospital management as 

well as the potential and problems of bed data. 
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