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1. Introduction

This document is a design document for the first release of the Health First Medical Database.  The design is based on UML, with requirements listed in the Health First Requirements Document.  Although this database will initially serve the Health First organization, the database will be marketed to other organizations after it is adopted at Health First.  
This is a preliminary draft version.  It includes Object and Class Diagrams, but will be expanded to include Interaction and State Diagrams.  Also, diagrams and text will be refined with future drafts.
2. Overview 
The following Activity Diagram is copied from the Requirements Document and shows how business occurs in the Health First organization.
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Figure 1: Business Process Activity Diagram

The Administrator will accept calls from Patients and make appointments with specific Doctors.  If a new Patient calls, the Admin will create a new Patient record and record contact information and health provider information.  The day before the appointment the Administrator reviews the Patient schedule for the next day and reminds all Patients.  (If it is possible to automate the sending of email reminders, this would be a desirable feature.)

The day of the appointment, the Administrator fetches the plan eligibility information from the Health Plan about the Patient.  These details are made available to the Doctor in a common shared directory, but deleted nightly.  The Doctor then advises the Patient, updating Treatment and Prescription records.  The Doctor may send in a bill directly to the Health Plan, or forward a record to the Administrator to submit.  In some cases, the Doctor will request a referral from the Plan for the Patient to a Specialist Doctor.
1.1 Health First Object Diagram
An object diagram is a good introduction to the Medical Database system.  An object diagram shows the structures that are used, and how they relate.  This is a small snapshot of a history with two patient families.

While only one doctor is shown, multiple doctors could exist.  Below, two appointments are scheduled with Dr Smith.  One is for Jan 4 10 AM by Miss Scarlet, and the other is Tuesday 11 AM by Colonel Mustard.  
Miss Scarlet and the Mustard family are all Patients of Health First.  Miss Scarlet does not have insurance.  Colonel Mustard uses Blue Cross Blue Shield (BCBS), which covers his family of himself and his wife Jennette.  His family information is kept in the PatientFamily record, and includes his address, phone, email and insurance information.  

The medical database contains medical records recorded by the doctor, including treatment records, lab work records, prescriptions, and referrals.  Mrs Jennette Mustard has had two previous appointments.  In the first appointment, she was healthy but a little overweight.  A blood lab report was done and she did not pay via insurance.  In the second visit in 2009 she was diagnosed with Diabetes, was given a prescription for insulin, referred to Dr Jacobs, and Internist, for subsequent problems, and she paid via her BCBS account.
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Figure 2: Health First Object Diagram

3. Architecture and Class Diagrams

The Health First system is organized into different packages.  The packages include:

· User Interface:  The GUI-based logic

· Database:  This package interfaces with the database
· Patient:  This package has all the logic for managing Patients, including prescription, treatment, referrals, lab reports, and billing.

· Plan Interface:  Communicates with the Health Plan.  No information is stored in a database from the Plan Interface

The Patient and Plan Interface are provided in more detail.
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Figure 3: Health First Architecture Diagram
Patient Subsystem

The Patient Subsystem Diagram (Fig. 4) shows that the Schedule class is used to retain all Appointment records.  Each Appointment object contains the date, time, doctor, and patient ID.  There can be multiple patients per appointment, and Patients can have multiple scheduled appointments.

The Patient class only contains name, patient ID, and birthday.  Other records are all optional, because they may not exist or may exist as multiple copies.  The Medical History is added at the first appointment, when the Patient completes the questionnaire.  The doctor is able 

A Bill is created after each appointment.  If the patient has medical insurance, a Health Plan Claim is created.  HPClaim inherits from Bill, but includes extra fields, such as Date Submtted, Claim Number, Amount Paid, and Response Text (which is provided by the Health Plan).
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Figure 4:  Patient Class Diagram

Plan Interface Substystem

The Plan Interface subsystem is shown in Diagram 5.  The purpose of this interface is to electronically interact with a Health Plan, via the internet.  All user interface and patient requests use the PlanInterface class to request service.  Requests may include DetermineHPEligibility(), SubmitHCClaim(), RequestClaimStatus(), RequestReferral(), and ReceivePayment().  The PlanInterface class creates a Transaction Request of the appropriate type, and uses the PlanTransmit class to actually transmit the request. Transaction Request is a superclass, of which many derived packets can be created, for each request type.
In cases where there are immediate responses, PlanReceive receives transaction replies.  It calls the PlanInterface ProcessReply() function, which match()es it with a still outstanding TransactionRequest.  TransactionRequests that expect replies are retained after transmission until the reply is received or a time-out occurs.  The specific logic for processing the TransactionRequests is handled in its ProcessReply() function.
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Figure 5: Plan Interface Class Diagram
User Interface Subsection

The User Interface Subsection is shown in Figure 6.  Each class represents a form, and the directional arrows represent navigation from one form to another.  The main menu has three options: Schedule Appointment, Treat Patient, and Manage Health Care.  It is possible to retrieve a patient record either by selecting Treat Patient and entering patient information, or by selecting Schedule Appointment and selecting to view a patient’s records.  
When the Patient information is selected, four tabs are opened automatically.  The first is the patient contact and general information, the patient medical history (from a form filled out by the patient), the patient treatment records (available to doctors only), and health plan management.  The Patient Treatment form shows doctor’s notes, lab reports, and prescriptions.

The Health Plan Management enables access to various health plan transactions, as shown in Fig. 6.  The form has access to the Patient ID, health plan group and patient number.

[image: image6.png][

Userlnterface

UiPatientPlanMgmt

UiPatientAppol meml UiPatientinfo

UiPatientedicaltistory

UiPationtTreatment

UiRealthCarClaim

UiReathCaroReferral

UiRealthPlanPayment

UiRealthCareClaimstatus





Figure 6: User Interface

1.2 Sequence Diagrams

This section includes sequence diagrams to demonstrate how select use cases will be executed.  Figure 7 shows the Treat Patient sequence diagram, while figure 8 demonstrates the Determine Health Plan Eligibility sequence diagram.

Treat Patient:  In Figure 7, the doctor selects a patient by entering patient information in the main menu and selecting Patient Information.  This creates all four patient tabs (general info, medical history, treatment and if available, health plan information).  The reference Pull Up Patient Information pulls up the medical information, while the reading of patient treatment records into patient objects are shown below.  
When the patient information tabs are all created, the doctor can select the Treat Patient tab.  The doctor can then enter treatment notes, which are periodically stored to disk.  The doctor can also enter new prescriptions and can scan lab reports as he or she deems necessary.
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Figure 7: Treat Patient Sequence Diagram

Determine Health Plan Eligibility:  In Figure 8, the patient’s medical history is retrieved first (using a reference to the actual sequence diagram).  The administrator selects the UI Patient Plan Management menu, and from there selects the UI Health Plan Eligibility form.  The patient information already displayed contains information about the health plan group number and patient number.  This information is sent to the PlanInterface, using the DetermineHPEligibility() function.  

The PlanInterface creates and formats a RequestTransaction of HPEligibility type.  The request is sent to the health plan via the PlanTransmit class, which uses the HIPAA standard transactional interface.

When the Health Plan has processed a reply, it sends the reply transaction back.  This is received by the PlanReceive class, which requests the initial request using the ProcessReply() function of PlanInterface.  PlanInterface finds the appropriate transaction, using the match() function, and returns the transaction request reference to the PlanReceive object.  PlanReceive then calls ProcessReply() on the transaction, which then interprets the received buffer and stores in appropriate fields of the RequestTransaction.  This RequestTransaction object is then forwarded to the UI Health Plan Eligibility form, which can unpack and display the information.
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Figure 8: Determine Health Plan Eligibility
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