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Case Study 17       Pharmaceutical Care System

Pharmaceutical Care System

Problem Description

The concept of pharmaceutical care practice is quite novel in the USA. It provides patients with the attention and counseling that they may not be getting from their doctor. Studies have shown that billions of dollars would have been saved in health care if patients had been getting personalized counseling. We want to build a pharmaceutical care system that will help the pharmacists to do the following: (a) decide about the remedies that should be used by patients to cure a particular health condition and (b) provide guidelines when counseling a patient. Further, the system provides the following information about the drugs kept in the inventory: current inventory level, average monthly consumption, expiration date, etc. 

Database Design

We present 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. Patient: The main attributes are social security number, name (consisting of first, middle, and last names), birthday, gender, address (consisting of street address, city, state, and zip), height, weight, insurance information (consisting of carrier name, address, and telephone number; plan number, start date, and end date), patient’s health history (consisting of date, disease, description, etc.,), history of the patient’s lifestyle (consisting of date, description of the exercises performed, frequency, length, etc.), etc. 

2. Drug: The main attributes are identification number, name, price, description of side effects, etc. 

3. Physician: The main attributes are identification number, name, address, telephone number, fax number, specialization, employer’s name and address, etc.

4. Pharmacist: The main attributes are identification number, name, address, telephone number, fax number, specialization, etc.

5. Disease: The main attributes are name, description of the symptoms, description of the precautionary actions to be taken, etc. 

Note that (a) When a patient buys a drug, the following information is recorded: purchase date, quantity purchased, and amount paid; (b) The same drug can be used to cure different diseases; however, the amount of drug used differs, so details about the amount of a particular drug needed to treat a particular disease is recorded. 

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. Create a query that prompts for the name of a disease and returns descriptions of the symptoms and precautionary actions to be taken.

2. Create a query that prompts for the name of a disease and returns a list with the name and amount of the drugs needed to cure this disease. 

3. Create a query that prompts for the name of a disease and returns a list with the name, address, and telephone number of the physicians who are specialized in curing this particular disease. 

4. Create a query that prompts for the name of a disease and returns a list with the names, addresses, and telephone numbers of the patients who suffer from this disease.

5. Create a query that prompts for the name of a patient and returns a list of the drugs that patient purchased. Include in this query the purchase date, drug name, and quantity purchased.

6. Patients who are taking a particular drug are often notified about better substitutes, recent results from scientific research about side effects of this drug, etc. Create a query that prompts for the identification number of the drug and returns a list with the names, addresses, and telephone numbers of the patients who are currently taking the drug.

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: patients, diseases, pharmacists, physicians, etc. These forms allow the user to add, update, and delete information about patients, diseases, pharmacists, physicians, etc.

3. Create a form that allows the user to browse through the information about the patients. For each patient, present the following: social security number, name, address, gender, and birthday. Create a subform that presents the patient’s health history. Include a command button that, when clicked on, returns a list with the name of the drugs used by this patient. For each drug, report the date the drug was used and quantity used. 

4. Create a query that allows the user to choose the identification number of a drug from a combo box. The following information about the chosen drug is presented: name, expiration date, and description of side effects. Crete a subform that lists the disease that can be cured using this particular drug. Include a command button that, when clicked-on, returns a list with the name, the address, and the telephone number of the patients who are currently taking this drug.

5. Create a query that allows the user to choose from a list box the name of a disease. The following information is presented for the chosen disease: description of the symptoms and description of the precautionary actions to be taken. Include a command button that, when clicked on, returns a list with the name and address of the physicians who are specialized in curing this particular disease. Create another command button that, when clicked on, returns a list with the name and address of the patients suffering from this disease.

Design a logo for this database. The logo may contain the picture of a medicine, etc. Insert this logo in the forms created above. Have the background color of the forms open blue and the border color for the title 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. The following report is created each time a patient visits the pharmacy. This report will be handed to the patient together with the drugs. The report should include the following: visit date; patient name, address, and telephone number; name of the disease; precaution actions to be taken by the patient; name and quantity of the drug(s) to be used; timetable for taking the drugs; and refill dates. 

2. The following report is handed to the insurance company after each patient’s visit. The report includes the following: visit date; patient’s plan number, name, and address; name of the drug purchased, quantity purchased, amount to be paid, and payment date; name, address, and telephone number of the insurance company. 

3. The following report about the drugs inventory is prepared at the end of each month. The report includes the name of the drugs in the inventory, the corresponding inventory level, expiration date, average monthly consumption, and price. 

4. Use the label wizard to create labels with the addresses of the insurance companies, patients, and physicians.

5. Use the chart wizard to plot the following:

a. The total number of patients signed-in per year during the last five years.

b. The total number of patients’ visits per month during the last twelve months.

c. The value of drugs consumed per month during the last twelve months.

d. The number of patients diagnosed with heart diseases per year in the last five years.

Visual Basic.NET Application Development

This database application can be used by patients, physicians, pharmacists, 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 and forms already created in the Access Application Development section be included in here.


Diseases: The user can search the database to retrieve information about different diseases. 

Drugs: The user can browse the database to learn more about drugs or find drugs that cure a particular disease, etc.  

Statistics, graphs, and data mining: This option provides various statistics, plots trends, and performs data analysis. 

Patients: The user can browse through or search the database to find more about a particular patient. Only the pharmacists and physicians have access to this part of the database. 

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 patients, diseases, drugs, etc.

Web Extension
The next step of this project is to develop an ASP.NET web application that will enable the users to access this database from personal computers at home or in the office. Having web access to this database will allow patients to place orders on-line, check the status of their order, or browse the database to learn about the remedies that should be used to cure a particular health condition. To be able to place an order, the user needs a login name and a password. The pharmacists and physicians access the database to learn more about patients, to find the inventory level of a particular drug, etc. Only the database administrator can have access to the update forms. In developing the ASP.NET web application, create forms similar to the ones described in the VB.NET Application section.
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