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Case Study 20       Outdoor Patient Division Management

Outdoor Patient Division Management

Problem Description

Hospital managers are concerned not only with managing the flow of the inpatients and outpatients at a hospital, but also with managing the personnel, equipments, operating hours, etc. Very often managers have to decide about hiring new personnel, setting operating hours that do not conflict with the schedule of the surgeon, buying new equipments, replacing or buying beds, etc. A survey is conducted every year in order to get feedback from the patients coming to the Outdoor Patient Division (OPD). The survey captures the following: the time a patient enters the hospital, the time the patient leaves the hospital, the departments that were visited, and the services that were provided to the patient. The survey is conducted on pre-defined days of the week and pre-defined seasons of the year.

The data collected from this survey is stored in a database. The managers need help in building a decision support system that would analyze the data and provide recommendations about improving the service offered. The management is mainly concerned with the following: (a) deciding how many doctors and nurses to hire, (b) setting operating hours that do not conflict with surgeons’ and patients’ schedules, (c) deciding how much and what equipment to buy; (d) deciding about buying extra beds or replacing existing ones, etc. 

Database Design

We present below the main entity types of this database. For each entity type, we provide some of the corresponding attributes. Use this information in order to: (a) Build an Enhanced E-R diagram; (b) Transform the Enhanced E-R diagram to a relational database. Identify the primary key(s) and the foreign key(s) for each relation. Draw the relational integrality constraints; (c) For each of the relations created, indicate its normal form. If the relation is not in the 3NF, decompose it into 3NF relations.

1. Doctor: The main attributes are social security number, name, address, area of specialty, annual salary, etc.

2. Nurse: The main attributes are social security number, name, address, area of specialty, annual salary, etc.

3. Patients: The main attributes are social security number, name, address, gender, birthday, etc.

4. Department: The main attributes are name, address, descriptions, etc. A department may have sub-divisions within. Each sub-section has its own name and address.

5. Equipment: The main attributes are identification number, name, purchase price, purchase date, description of its functionalities, etc.

6. Room: The main attributes are room number, address, capacity, description of room functionalities, etc. The rooms of the hospital are classified into: doctor offices, waiting areas, surgery rooms, equipment rooms, and wards. There are different ward types. Wards of the same type have the same number of beds. The equipment rooms are equipped with different types of equipment, etc.       

7. Survey: The main attributes are identification number, in-time, out-time, etc. This entity type presents the information about each OPD survey collected by the hospital. 

Note that when a patient visits a doctor, the following information is recorded: visit date, patient’s symptoms, and description of doctor recommendations. Doctors and nurses consult with patients during their working hours. 

Access Application Development

Note that the data from the surveys is collected and entered manually into this database. Therefore, this data is prone to errors. Use validation rules to prohibit data entry errors, or set provisions that check the validity of data. The following are some of the queries, forms, and reports one can create in order to increase the functionality of the database:

Queries:
1. The following are some indicators of the quality of the service provided to patients: average waiting time it takes a patient to see a doctor in a particular department, average time a patient spends talking/consulting with a doctor in a particular department, total time a patient spends in the hospital during a visit, etc. Create queries that would provide this information. To create the queries, use the data collected from the surveys.

2. It is important to identify the bottleneck department(s) of the hospital. These departments usually have high patient-waiting times or a large number of patient visits. To solve this problem, more nurses and doctors could be hired. However, a re-scheduling of the working hours of the current employees may help if the high waiting times are usually during specific time periods. Experience has shown the patient waiting time can be reduced by promoting the arrival of patients during the off-peak hours (say, in the afternoon). 

a. Create a crosstab query that presents for each department the average number of patient visits during the following time periods: 8-11 a.m.; 11 a.m.-2 p.m.; 2-5 p.m.; 5-10 p.m.; 10 p.m.-3 a.m. and 3-8 a.m. 

b. Create a crosstab query that presents the average patient waiting time in a department during the time periods defined in 2.a.   

c. Create a crosstab query that presents the maximum patient waiting time in a department during the time periods defined in 2.a.   

d. Create a crosstab query that presents the minimum patient waiting time in a department during the time periods defined in 2.a.   

e. Create another crosstab query that presents the total number of doctors and nurses available (in each department) during the time periods defined in 2.a. 

3. Create a query that presents the average daily utilization of each piece of equipment. Present the corresponding age and purchase price. 

4. Create a query that presents the average daily utilization per ward. For each ward, present the total number of beds and the total number of beds available.   

5. Create a query that presents the following information about each department in the hospital: total number of doctors, total number of nurses, amount of money that goes for doctors’ salary, amount of money that goes for nurses’ salary, average number of patients a doctor (or nurse) consults per day, and average number of patient visits per day.   
6. Create the following search queries:
a. Create a query that prompts for the name of a disease and returns a list of the doctors who can cure this particular disease.

b. Create a query that prompts for the name of an equipment and returns a list of its functionalities. 

c. Create a query that prompts for the name of a nurse and returns that nurse’s weekly schedule.

d. Create a query that prompts for the name of a doctor and returns that doctor’s weekly schedule.   
Forms:
1. Create a user sign-in form together with a registration form for new users.

2. Create the following data entry forms that are used for database administrative functions: doctors, nurses, equipment, etc. These forms allow the user to add, update, and delete information about doctors, nurses, equipment, etc.

3. Create a form that allows the user to browse through the information about the doctors. Create a subform that presents for each doctor the social security number and name of the patients that doctor has visited. Create a command button that, when clicked-on, calculates and presents the average, minimum, and maximum amount of time a patient spends when consulting this doctor. Create another command button that, when clicked- on, prompts for the name of a department and returns a list of all the doctors and nurses working there. Create a command button that, when clicked-on, presents the schedule of the doctor. 

4. Create a form that allows the user to choose from a combo box the identification number of a survey. Create a subform that presents the following information about this survey: name of the patient who filled out the survey, reason for this visit, name of the doctors the patient saw, description of the patient’s symptoms and doctor’s recommendations, total waiting time, total time spent with the doctor, and total visit time. Create a command button that, when clicked-on, lists the visits the patient has had so far with the hospital.

5. Create a form that allows the user to choose the identification number of one of the hospital’s equipments from a list box. Create a subform that presents the following information about this equipment: name, purchase price, purchase date, and descriptions of its functionalities. Create a command button that, when clicked-on, calculates the average daily usage of this equipment. Create another command button that, when clicked-on, calculates the total number of similar equipment owned by the hospital and their location.   

6. Create a query that allows the user to choose the name of a patient from a combo box. Create a subform that presents a list of the patient’s visits during the last year. For each visit, present the following: visit date, name of the doctor consulted, reason for this visit, doctor’s recommendations, waiting time, consulting time, and total time of the visit. 
Design a logo for this database. The logo may contain the picture of a hospital, a doctor, etc. Insert this logo in the forms created above. Have the background color of the forms light blue and the border color for the titles dark blue. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports

1. Use the chart wizard to plot the following:

a. The average daily number of visits per time period. The following are the time periods to be considered: 8-11 a.m.; 11 a.m.-2 p.m.; 2-5 p.m.; 5-10 p.m.; 10 p.m.-3 a.m. and 3-8 a.m. 

b. The maximum daily number of visits per time period. 

c. The minimum daily number of visits per time period. 

d. The total number of doctors available (overall departments) per time period.

e. The total number of nurses available (overall departments) per time period.

f. The overall equipment utilization rate per time period.

g. The overall ward utilization by ward type. 

h. The average patient waiting time by department.

i. The maximum patient waiting time by department.

j. The minimum patient waiting time by department.

k. The average patient consulting time by department.

l. The maximum patient consulting time by department.

m. The minimum patient consulting time by department.

n. The average patient waiting time by time period. Patients are grouped into different time periods based on the time they came to the hospital.

o. The maximum patient waiting time by time period.

p. The minimum patient waiting time by time period.

q. The average patient consulting time by time period. 

r. The maximum patient consulting time by time period.

s. The minimum patient consulting time by time period.

2. Use the label wizard to create labels with patient addresses.

3. Create a report that presents for each department the department name and address and a list of the doctors and nurses working in this department. For each doctor, present the area of specialty. Group the information by department. Within each group, sort the information by area of specialty. 

4. Create a report that lists all the patients who visited the hospital during the current year. Group this information by patient name. For each patient, present the name and address. For each visit, present the following: visit date, patient’s symptoms, doctor’s recommendations, total doctor consulting time, and total waiting time. 

5. Create a report that presents the current schedule of the doctors and nurses of the hospital. 

Visual Basic.NET Application Development

This database application can be used by doctors, hospital managers, etc. In the following figure we present a tentative layout of the system. 


In the welcome screen, the user can choose one of the five options presented. We give details about the forms or set of forms to be included in each option; however, you are encouraged to add other forms you find important. We suggest that the queries, forms, and reports already created in the Access Application Development section be included in here.

Doctors & Nurses: The user can browse the database to learn more about the doctors and nurses of this hospital. The user can search to learn about the daily schedule of a particular doctor (or nurse); the available doctors that are specialized in a particular area; etc. 

Equipment: The user can browse the database to learn about the equipment that is available in the hospital, such as equipment utilization rate, equipment purchase date, total number of a particular equipment type, etc.  

Statistics, Graph,s and Data Analysis: Managers use statistics, graphs, and data analysis tools to support their decisions. The plots built in the Access Application Development section can be included in here. 

Simulation model: We suggest that you build a simple model to simulate this system. The objective of this simulation model is to identify the optimal number of doctors and nurses to be hired; identify whether new equipment is needed and, if needed, how much; identify whether more beds are needed and, if needed, how many; etc. This information will be used by the management to improve the service level of the hospital.  

This is a queuing problem. The data collected from the surveys could be used to identify the arrival rate of the patients in the hospital, patient waiting time, patient consulting time, equipment utilization, etc. 

Update: The update form requires an administrator login name and password. This form allows the user to add/delete/update the information kept in this database about doctors, nurses, equipment, etc.

Web Extension
A user may access this database from personal computers at home or in the office. The user could be a doctor, a nurse, a manager, the database administrator, etc. The doctors and nurses should be able to search the database to identify their schedules. The managers need to access the database to retrieve information that will help in improving the service level. Only the database administrator can have access to the update forms.

Develop an ASP.NET web application that will enable the users to access the database and perform the activities described above. Your application will have forms similar to the ones described in the VB.NET Application section.
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