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Case Study 11       Decision Support System for Hospital Management

Decision Support System for Hospital Management

Problem Description
Hospitals keep records of their inpatients and outpatients. The Outdoor Patient Division (OPD) keeps detailed records about the patients and their visits. Hospitals are interested in using this information to support their decisions about recruiting personnel (doctors and nurses) and preparing their weekly working schedule. The aim of this project is to build a decision support system that would help the hospitals with data storage and data analysis. This system will enable the managers to answer the following questions:
1. Is the patient waiting time and service in a particular department within the desired limits?

2. Is the workload of doctors and nurses of a particular department within the required limits? 

3. How many doctors and nurses should be on duty in a particular department at different times and days of the week in order to have the waiting time of patients within a desired range?

Simulation

A simulation study is necessary to determine the total number of doctors and nurses that should be hired in a particular department. We assume that during a particular visit the patient is served by a single department. Depending on the diagnoses, during a visit the patient may see more than one doctor and one nurse. If the doctor/nurse is not available upon patient arrival, the patient will wait.  

Using the data from the spreadsheets, calculate the following for each department for each hour of the day and each day of the week: the inter-arrival time of outpatients, the average number of doctors and nurses on duty, and the average service time for each doctor. Identify the distribution of the service time. Run the simulation model using the parameters. During a simulation run, do the following: (a) generate patient arrival; (b) assign patients to a particular department; (c) generate the number of nurses and doctors needed to serve the patient; (d) if the doctor/nurse is available, assign the patient to the available doctor/nurse; otherwise the patient will wait to be assigned; (d) generate service time of the patient with each doctor and nurse. 

Use the results from this simulation to calculate the following: average, maximum, and minimum patient waiting time and service time and total number of patients waiting during a particular time of day, each day of the week, etc. 

Perform a sensitivity analysis with respect to the total number of doctors and nurses. For each department, increase/decrease the total number of doctors and nurses available at different hours of the day, all days of the week. Re-run the simulation until the patient waiting time and staff overload are within the requirements of the hospital. This analysis will help us identify the total number of doctors and nurses needed in each department. The results may indicate that, instead of hiring, we could transfer nurses from the over-staffed departments to the under-staffed departments. 

Summarize the main results and report statistics collected from the simulation study. To learn more about simulation, input, and output analysis, see Winston (1994).

Excel Spreadsheets

1. Build a spreadsheet that keeps the following information about the departments: name of the department, total number of doctors and nurses, and a list of the services provided.

2. Build a spreadsheet that keeps the following information about doctors: name, department, specialty, daily working schedule, etc.

3. Build a spreadsheet that keeps the following information about nurses: name, department, daily working schedule, etc.

4. Build a spreadsheet that keeps the following information about patients: name, birthday, address, telephone number, family doctor, etc.

5. Build a spreadsheet that presents the following information about patients’ visits: patient name, scheduled visit day and time, arrival time, waiting time, duration of the visit, services provided, departments visited, etc. 

User Interface

1. Build a welcome form.

2. Build a form that enables the user to add/delete/update the database of this problem. For this purpose, insert a data entry frame. Include five option buttons in this frame. The option buttons enable the user to choose to open each spreadsheet and add/delete/update their information. Provide validation rules to ensure the validity of data entered.

3. Build a form that allows the user to search the database and collect the following information: the total number of doctors and nurses working in a department at a particular time and day of the week; the total number of patients waiting to be served in a department at a particular time and day of the week; the peak hours for each department; the department with the highest patient waiting time; etc. 

4. Build a form that allows the user to perform statistical analyses of certain systems performance measures. For this purpose, insert a combo box that enables the user to select a systems performance measure to investigate (e.g., patient waiting time, patient service time, average number of working hours for doctors, average number of working hours for nurses, etc). Insert a command button that, when clicked on, performs a statistical analysis of the performance measure selected and reports the corresponding results: mean, standard deviation, 95% confidence interval, etc.

5. Build a form that enables the user to update the parameters required during the simulation study. Insert two text boxes to allow the user to enter the total number of entities (patients) to be generated during a simulation run and to enter the length of the warm-up period. Insert a command button that, when clicked on, performs the simulation study and opens the report that presents the corresponding results.        
Design a logo for this project. Insert this logo in the forms created above. Pick a background color and a font color for the forms created. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports

1. Prepare a summary report that presents the following statistics about the hospital: the total number of doctors and nurses, the total number of departments, the average patient service time, the average number of patients served per day, the average number of working hours per day, etc. 

2. Prepare a summary report for each department that presents the following statistics: the average patient service time, the average daily workload of doctors and nurses, etc.

3. Prepare a report that contains the following information about each department: the total number of doctors and nurses on duty every day of the week and the average patient waiting time at a particular hour of the day for each day of the week. 

4. Report a list of the departments that do not satisfy the requirements set by the hospital in terms of patient waiting time, patient service time, and staff workload. 

5. Prepare a report that summarizes the results from the simulation analysis. For each department, report the total number of doctors and nurses who should be on duty at a particular hour of the day for each day of the week such that the total waiting time of patients and staff overload is within the required standards.

Reference
Winston, L.W., “Operations Research: Applications and Algorithms.” Duxbury Press, 3rd Ed., 1994.
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