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Management of Health Care Services

Problem Description
Decision support systems are all about helping managers making a decision that is heavily supported by the data collected, past experiences, etc. Often, decision support systems are based on more than one database. This allows for integration of more data, and it results in a better decision-making process. Integrating different databases, however, is not an easy task. For example, although very critical, there are cases where the databases at clinics and insurance companies are not integrated. This lack of integration has a twofold effect: (a) insurance companies find it difficult to design or negotiate health care programs; and (b) practitioners are unable to take advantage of or participate in designing insurance programs. 

The aim of this project is to design a decision support system that will integrate the data stored in different insurance companies and health care providers. The objective is to provide supporting information to the participants to make the right decision about insurance programs. 

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 identification number, name, address, area of specialty, major degree, etc.

2. Disease: The main attributes are identification number, name, expected cost and time needed to recover a patient from this disease, treatments that can be used, medicines that can be used to cure a patient, etc. 

3. Healthcare Provider: The main attributes are identification number, name, address, name and telephone number of the contact person, etc.

4. Healthcare Plan: The main attributes are identification number, name, description, etc. 

5. Insurance Company: The main attributes are identification number, name, address, name and telephone number of the contact person, etc.

6. Patient: The main attributes are social security number, name, address, gender, birthday, employer’s name and telephone number, description of patient’s health conditions, etc.

Note the following: (a) Patients buy health plans offered by the insurance companies. The following information is recorded when a patient purchases a health plan: transaction identification number, date, amount charged, payment date, amount paid, etc. This integrated database allows patients to look over a number of health plans before choosing the one that best fits their needs; (b) Physicians coordinate the patients’ health care programs with investigation agencies and specialists. Physicians process the claims about the service provided to patients with the insurance companies; (c) Healthcare providers work with insurance companies to decide about the level of service provided, amount of money charged to patients, and the distribution of this amount between the health care provider and insurance company; (d) When patients visit the health care provider, the following information is recorded in the database: visit identification number, date, and description of patient’s symptoms (e) Health care providers are hospitals, general practitioners and specialists, etc.

Access Application Development

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 insurance companies and health care providers are interested in getting feedback from the patients about the service level. The table Visit records information about patients’ visits. Add a new field in this table called “Patients Comments.” After each visit, patients are asked to grade on a scale from 1 to 10 (with 10 being very satisfied) the quality of the service received. 

a. Create a query that prompts for the name of a provider and lists the average number of points accumulated by each of its doctors and the corresponding standard deviation.

b. List the doctors who got excellent evaluations from the patients most of the time. 

c. Create a query that prompts for an area of specialty and returns the best doctors who are currently working on that particular area.   

d. Create a query that presents the average number of points accumulated by each provider.

2. Insurance companies deal with employers instead of individuals, since individuals usually buy the health care plan through the company they work for. Employers are interested to know about the performance of the health care provider, patient satisfaction, physicians’ competence and experience, etc. The following queries provide the means to measure quality:

a. For each health care provider, present the number of physicians they have.

b. For each health care provider and each doctor, present the total number of patients they serve.

c. For each health care plan, present the number of patients enrolled.

3. The decision to participate in a healthcare plan is as important to a provider as it is to an insurance company. This decision requires a deep financial analysis of the plan by both parties. The system should provide the necessary cost information to help the participants in the decision-making process. Create a query that prompts for the name of a plan and presents the costs incurred and the fees paid by the insurance company to all the providers included in this database. 

4. One of the main functionalities of this system is to help the insurance companies to decide about the terms of a healthcare plan. For example, surveys have shown that that there is little benefit in keeping a patient in an alcoholic rehabilitation program for more than one month. This information is valuable to insurance companies that can now justify providing healthcare for only one month to alcoholics. In similar terms, if the recovery rate from a disease is very slow, insurance companies can choose not to cover this disease in the plans they offer or charge higher rates to patients. Create a query that prompts for the identification number of a disease and returns the expected time and cost of recovery.

5. Keeping a central database of the health care providers helps in identifying doctors who have the background to treat a particular disease. Usually, patients visit their health care provider in case of a health problem. A doctor visits the patient, and based on the patient’s symptoms, the doctor recommends a specialist for further investigation. Sharing the information about doctors will help in identifying the doctor who has the required skills and is available to meet the patient. Create a query that prompts for an area of specialty and a desired appointment time and returns the name, address, and telephone number of the doctors who are available at that time.

6. It is observed that practitioners often use different kinds of treatments and medications to cure patients. This system can help to standardize the use of treatments and medications for a particular disease. Create a query that prompts for the name of a disease and lists the medications and treatments that can be used to cure this disease.

7. In the process of clearing claims from the practitioner and health care providers, the medical directors of insurance companies need to have a better understanding of the required and unrequired treatments and medications provided to the policy holder. Create a query that prompts for the name of a disease and lists the medications and treatments that should be used to cure this disease. This query is similar to the one in part (6).

8. The system should help insurance companies in identifying whether the intended mix of patients are taken care at a particular healthcare provider. Create the following queries:

a. This query prompts for the name of a healthcare provider and returns the number of patients who are treated for a particular disease.

b. This query prompts for the name of a healthcare provider and returns the number of female and male patients treated.

c. This query prompts for the name of a healthcare provider and returns the number of patients of a particular age group who are treated. 
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: insurance company, healthcare provider, healthcare plan, etc. These forms allow the user to add, update, and delete information about insurance companies, healthcare providers, healthcare plans, etc.

3. Create a form that allows the user to browse through the information about healthcare providers. Create a subform that for each provider presents a list of insurance companies they are affiliated with. For each insurance company, present the following information: name, address, and name and telephone number of the contact person. Insert a command button that, when clicked-on, returns the name and area of specialty for the doctors working for the selected healthcare provider.

4. Create a search form. This form includes a number of command buttons that, when clicked-on, displays the following information:

a. A list of doctors who are specialized in curing a particular disease. 

b. A list of patients who suffer from a particular disease.

c. A list of treatments and medications that cure a particular disease, etc.

5. Create a form that allows the user to choose the name of a doctor from a combo box. Create a subform that presents a list of the patients the selected doctor is treating. For each patient, present the following: patient identification number, name, name of the disease the patient is treated for, name of the medications the patient is taking. Insert a textbox that presents the name of the healthcare provider the doctor is working for. 

6. Create a form that allows the user to choose a patient identification number from a list box. Create a subform that presents a history of patients’ visits to doctors and details about treatments and medications provided. Include a textbox that presents the total amount of money claimed to the insurance companies by the healthcare providers for the selected patient. Include another textbox that presents the amount of money cleared by the insurance companies for the selected patient.

Design a logo for this database. The logo may contain the picture of a medication, hospital, etc. Insert this logo in the forms created above. Have the background color of the forms light yellow and the border color for the titles green. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports:
1. Create a report that presents the following information about each insurance company: company’s name, total number of members (patients), total amount of money from members in the current year, total amount of money paid to healthcare providers in the current year, and profit made. Sort the information by profit.

2. Create a detailed report about the patients with high care expenses (expenses higher that $10,000/year). The report should include: patient identification number, name, name of the disease the patient is being treated for, name of the corresponding provider, and total amount of money paid by the insurance company in the current year. This report should also present the amount of money the insurance company has paid in the current year for all the “high care cost” patients. 

3. Create a detailed report about the healthcare providers in this database. The report should include the following: provider’s name, address, total number of patients, total number of claims filed in the current year, and total amount of money cleared from insurance companies in the current year. 

4. Create a detailed report about the doctors. The report should include the following: doctor’s name, address, telephone number, area of specialty, name of the provider the doctor is working for, total number of patients the doctor is treating, and average performance score from patients’ evaluations.   

5. Create a detailed report about the healthcare plans provided. The report should include the following: plan’s identification number, name, description, total number of referrals, etc.

6. Use the chart wizard to plot the following:

a. For each insurance company plot the total number of referrals per year during the last ten years.

b. For each insurance company plot the total amount of money from referrals per year during the last ten years.

c. For each healthcare provider plot the total number of patients per year during the last ten years.

d. For each healthcare provider plot the total amount of money from patients per year during the last ten years.

e. For each healthcare provider plot the total number of claims per year during the last ten years.

f. For each healthcare provider plot the total number of female/male patients per year during the last ten years.

7. Use the label wizard to create labels with the addresses of the insurance companies, healthcare providers, doctors, and patients. 

Visual Basic.NET Application Development

This database application can be used by healthcare providers, insurance companies, doctors, etc. In the following figure we present a tentative layout of the system.

In the welcome screen, the user can choose one of the four 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.

Insurance Co. & Healthcare Plans: Insurance companies, healthcare providers, doctors, and patients browse this part of the database to learn about the insurance companies and the plans they offer. Patients want to learn about plans that best fit their needs. Insurance companies want to learn about plans offered by other companies. Doctors analyze these plans to identify the ones that best fit their patients’ needs.  

Healthcare Providers: Insurance companies, patients, and doctors browse this part of the database to learn about the following: doctors who are working with a provider, type of service provided, patients’ satisfaction from the service, etc.

Statistics, Graphs & Data Analysis: This part of the database is investigated in order to identify trends in: (a) the number of patients using a particular healthcare plan; (b) the number of members (patients) of a particular insurance company; (c) the number of patients visiting a particular healthcare provider; 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 healthcare providers, insurance companies, doctors, patients, etc.

Web Extension
A user may access this database from personal computers at home or in the office. The user could be an insurance company, a healthcare provider, a doctor, a patient, the database administrator, etc. Insurance companies use the database to process claims from healthcare providers, identify successful healthcare plans, identify healthcare providers, etc. The information provided in this database should help healthcare providers and doctors to identify reliable insurance companies, process claims with insurance companies, identify treatments and medicines to treat a particular patient, identify doctors who have a specific area of specialty, etc. Patients visit the database to learn about insurance policies, reliable doctors, etc. 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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