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ABSTRACT

Here is an Electronic Health Record overview for providers and other health
care professionals, along with a quick look at other aspects of the new wave

of health information technology (health IT).

Electronic Health Record is a simplest digital (computerized) version of
patients' paper charts. Contain information about a patient's medical history,

diagnoses, and lab and test results.

The proposed system is a Web-base that helps patients access to their medical
records through the graphical interface, the application contains a range of
other hospitals databases hence it provides a complete integration of the data
which helps the patients to know their health record informationand it also

helps doctors to diagnose patients.

We made an analysis of the system to determine the efficiency and quality of

its safety.
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1.1 INTRODUCTION

Hospitals and health care facilities are where patientsgo when it concern about their
health. So a good medical care relies on a good record keeping and also relies on
high-quality facilities and equipment. Good records care also ensures that hospital’s
administration runs smoothly and shows hospital’s accountability. Good saved
records can be found quickly, saving time and resources. They can form a key
source of data for medical research, statistical, reports and health information
systems.Lastly a good heath record can only be prepared by exchange information

from more than one health facility ina meaning way.

1.2 PROBLEM STATEMENT

This research came to determine the next stepafterEMRs. EMRs in hospitals; people
give information about themselves to be saved on hospitals, but they can’t access
their information except they return to the same hospital.

This causes waste time and difficult in obtaining information. We tried to enhance

this trouble for patients to take best care.

1.3 RESEARCH QUESTION

= Are all Sudan hospitals computerized?

= How patient’s information is taken?

» Did stored information available all the time to patients?
» |s EHR important?

»  Why using EHR web-base?

=  Who will benefit from EHR? Andhow?

= |siteasy to use?

= |s it confidential?
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1.4 RESEARCH OBJECTIVE

EHRobjective is to enhance and develop the EMR's and also make a wise use of
information. It enable patient to take higher healthcare; accesses their records which

exists on multiple Electronic Medical Record.

- Provide information exchange between EMR’s(health care facilities).
- Information available online all time.
- Help doctors to better known of their patients.

- Help researchers by providing them a pool of health and medical information.

- Enable doctors and researchers to practice their work on fast and flexible way.

1.5 RESEARCH SCOPE

In this research, we are aiming to create a system that consist of a wide range of
information which will be gathered from more than one health care facility systems
in Khartoum, the system will be completed in about six to ten month .The whole
project will contain two EMR systems and the main system(EHR) with their

databases.

1.6 EXPECTED CONTRIBUTION

The EHR contribute in extract medical records and exchange this information

between EMRs. Participate in integrity of information and data accurately.

16



1.7 THESIS OUTLINES

Chapter 2: Literature Review. First, will introduce the EHR in the past definition
and (EMR). Second will offer the evidence that help to know more about topic.
Finally, will show some difference between these systems and tell how they relate

to our study.

Chapter 3: The Research Methodology. Will talk about the proposed system how
to build the EHR app (web-based application) and what tools and techniques will be

used. Also will present aspect of improvement and how systems fix problems.

Chapter 4: The System Analysis. The notions of system using enterprise architect
program components use case, sequence and activity. Illustrate how the system

process and system running.

Chapter 5: The System Implementation. Will cover how the system works by give
illustrate design to the system. Show the most important system parts and their

characteristics and also will demonstrate database structures used in system.

Chapter 6: The Conclusion and Recommendations. This chapter will summarize
what has/has not been accomplished within the EHR delivered app and the EHR
documentation and what are the recommendations that should be worked out later

to help develop the system in the future.
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CHAPTER TWO: LITERATURE REVIEW
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2.1 INTRODUCTION

In This chapter we will cover the (EHR) In terms of definition, features key,
components of the system and its role in patient care, as well as services provided
by electronic medical records, however we will give examples of the types of

medical records and the way in which data is stored.

Later we will review some previous studies relevant in the field of health care
systems and electronic health records, reached by the results and Statistics collected

during the study.

2.2ELECTRONIC HEALTH RECORD (EHR)

In the past concept “EHR is at their simplest digital (computerized) versions of
patient’s paper charts, but when they fully up and running are so much more than
that.”!

14§ Chart View for SUITEMED, MERRY (17544) [=][@][=]

Patient (7) SUITEMED, MERRY [17544] e L Retiieve & Edit Patient

DOB: 01/02951 Address: Steet 14068 LostVisic 01727715 | Insutance, | Allotoy Note:
. Thaper MO 65731 i nown Drug
3 Age: 6411 Ho Next Appt: 0727715 | JEBS T HOITS 1A feor
Gender: Femake (H): [510) 5553632 Balance: 38.00Cr HEALTH NETWORK
Race: hisparic W) Weight: 145 bs 0oz | AMERICA 161 8
Email: (C): [843) 5551212 103/24/03] | PCP:
{@sheet | [ZID0cumont | Zpvis | Do | £ Lab [ [E)An | o immunizstion | Byviel | €5 i | sheduer | Echeciin | Slnote | 5 Reminger | (Fcase | (% auhoizsion | G Refsra | iFansent |y istoy |
B ALL [5 Prnter (5> Pint [[«i Fan [ Ewport [ Add/Edit/Sign Of
01 visit Note Category Date Sensitivily | Priority| Description Status | Visit Date | Sent/Rec | SO|Note a
[ visit Hote (F
isit Note [Forms) 1. RADIOLOGY 02/09/15 Medium Pending Receive )
[ Signed Forms
[S0APWERE]
- DIAGMOSTICS
0 FUNDUS PHaTO 2.0 [FD“‘XEHSSPHEJF 02/09/15 Medium Diabetic Fetnopathy Pending Feceived ||
[ GENERAL
3.7 Signed Fom 01727715 HIPAA RECEIFT AND 0142718
o SEN’Q;EJEAL REEORDS ACKNDWLEDGEMENT
[ GENERAL 4[] VisitNote 01727715 General 014271
[ INSURANCE CARD 5.[ | GEMERAL(GEMERAL]  12/19/14 Medim Comea Pending Feceived [
0 EE'SNSURANEE LD 6. GENERAL(GENERAL]  12/19/14 Nomal Hich  Melanoma Pending Feceived | |
[ DM/LAB RECENVED 7.1 VisitNote 12/19/14 Eye Injuy 12914
(3 REFFERALS 8. [ | MEDICAL RECORDS 03707/14 Hoderate Medium  reuro eval Pending Received [ |
[ MEDICAL [GENERAL]
- SDQAF'WAHE 9. [7] Signed Fom 03/07/14 03/07/14
PATHOLOGY
[ RADIOLOGY 10 [ Visit Note 03/07/14 Eye Injuy 03407414
B NetAssigned 1. [] MEDICAL RECORDS 0171614 Medium Pending Feceived [
[ Mot Assigned (GENERAL]
12. [] MEDICAL RECORDS 01716718 Medium Pending Received [
[GENERAL]
Ne. of Document(s): 58 50 = Sign O

Figure 2.1: Electronic Health Record.
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[ T = Dacument 0 010 o
< 3

Figure 2.2: Electronic Health Record and Patient Chart.

EHR is real-time patient-centered records. It makes information available instantly,
‘whenever and wherever it is needed’. And it also brings together in one place

everything about a patient's health.

2.2.1 What EHR Provide?

1) Patient Data.
2) Laboratory results.
3) Personal Health Record.

It provides medical health record of the patient and includes all therapeutic

operations carried out in various hospitals as well as the patient's topographic data.

2.2.2 Electronic Health Records Limitation

Minority of EMRs (computerized systems); EHR depends on computerized systems
in the first place. The patient’s data found in the place where only was treated.
Other countries find the data but there is no connection between health facilities (no

Integration).
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2.2.3 Electronic Health Records in Sudan

Environment in Sudan is currently inadequate for the development and localization
of the electronic health records industry because of the restrictions imposed on the
country. But there are great efforts to build and develop health systems in the Sudan

to achieve the desired goal in the care of patients.

2.2.4Electronic Health Records Modules

EHR consist of two modules:
- Patient module.

- Medical report module.

2.3 ELECTRONIC MEDICAL RECORD (EMR)

“An electronic medical record (EMR) is a digital version of a paper chart that contains

all of a patient’s medical history from one practice. An EMR contains the standard

. .. . . 2
medical and clinical data gathered in one provider’s office.”
&= Loefle) =l olle) -olx
. File Edit View Go Bookmarks Tools Window Help
y @O O Q O |\, httpy/sunsetjopenemr/interface/login/login_frame.php | do

» EMR

OpenEMR v2.8.0

Username: ]adrT
Password: ET

Copyright Notice

FIGURE 2.4: ELECTRONIC MEDICAL RECORD.
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= GPEREMREMBZE) BERS
. Eile Edit View Go Bookmarks Tools Window Help

Q Q @ @ IQ, httpy/sunsetfopenemr/interface/main/main_screen.php?auth=login "] 80

|Name ~| Find Patient  New Patient Password Administration Reports Notes Billing Home Logout
Logged in: The Admin (Default) Tue December 20th 2005
E [Dec ~|[20 ~]|2005 ~[foay ~| | Go | Add | search |
The Admin
Betty Black [+ << Tuesday, December 20, 2005 >>

T Admin

Authorizationsimorelifind Patient)

FIGURE 2.5: ELECTRONIC MEDICAL RECORD AND PATIENT
INTERFACE

2.3.1 Electronic Medical Record Modules

EMR consist of many modules including:

- Lab module.
- Diagnosis module.
- Medicine module.

- Treatment module.
2.3.2 What Electronic Medical Record Provides?

It provides medical health record of the patient and includes all therapeutic

operations carried out in the same hospital as well as the patient's topographic data.



2.3.3 Electronic Medical Record Limitations

The main reason the economic decline and the embargo on the country, there is no

interest from the relevant agencies to develop the medical area; by computerizing

the hospital systems, and alsolack of sufficient expertise in this area.

Table 2.1: The Table Below Clarifies the Differences or Similarities

between EHR and EMR.

Character EMR EHR
Contain notes and | Contain information
information from all the clinicians
Contain collected by and for | involved in patient’s
the clinicians in that | care.
office, clinic or
hospital.
Mostly used by By all the clinicians
providers for involved in patient’s
Access diagnosis and careand all authorized
treatment. clinicians involved in
patient’s care.
Managed by The facility. An organization.
Security level Needed High. Needed high.
Information Through the facility | Through organization
exchange permission. permission.
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24SUMMARY OF PREVIOUS STUDIES

In the topic below we summarized the previous studies and their result.

1- Gladwin and Others ( 2003)
'Implementing a New Health Management Information System In
Uganda'™

This study revealed that most of the reasons for the problems of information
management and the development of health management information system in
Low-income countries are caused by the gap between changes in information
systems and the associated organizational and managerial changes in the
organization.

» Whatlearned from the study:

When building a system, two things need to be considered:

1- Considering the budget of any proposed system cost in all its aspects on the one
hand and the budget available to the concerned authority on the proposed system on
the other hand.

2 - Comparison of the proposed system with the existing systems in terms of the
possibility of coordination or linkage between the new systems and old systems to
take advantage of the mechanism of data exchange and the possibilities of available
systems.

Based on this study and since Sudan is a developing country, we have established
this system according to the state budget.

2- SawarAldahb (2005)

‘Evaluation of Health Information Management System in Health

Centers in Khartoum'®

The study aimed to assess the current status of the information system in Sudan in
order to establish a database so that to contribute on improving health services in

the state.

» What learned from the study:
By the time of the study there were no database systems on the field of healthcare
sector,gathering information on one data center will surely be beneficial.

Based on this study and as it concerned on information gathering theoretically, we
did applied it in a real application.
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3- Schoen And Others(2012)

‘A survey of Primary Care Doctors in Ten Countries Shows Progress in

Use of Health Information Technology , Less in Other Areas'™

An international survey of primary health care physicians in 10 countries to
measure the extent to which these physicians use the computerized health

information system and how it affects their public performance.

» What learned from the study:

- Progress in the use of health information technology in primary health care
practices.

- A high proportion of primary care physicians in all 10 countries have not
received information routinely from specialists or hospitals.

- Most doctors noted the importance of a change in the primary care system.

Based on this study we have reached the need to establish a computerized health
care system in order to reduce the burden of doctors and help them to perform their
health care duties with ease and Pleasure,and also help on providing a great number

of data on patients.

Discussion of the Previous Studies:

As we have seen from previous studies, there is a similarity in most of the results of
the research with the interest in improving the performance in the field of health
care by calculating and also benefiting from the resulting information.

The majority of previous studies are related to this research each by itsunique
perspective, some conducted studies on existence of such systems compared to non-
existence and other concerned about the cost and budget of computerization of
health care systems, while another study examined the satisfaction of these systems
users.

From all that came above, we have concluded that such systems should be applied
taking into account all the above, with the use of modern technologies that
comforted our lives and contributed on facilitating our daily lives.
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2.5 SUMMARY

This chapter will enable you to understand the electronic health record and
electronic medical record by how work in the past time and how information is

entered in electronic medical record.

EHR and EMR used desktop, laptop, and tablets are all examples of computer

workstations. Internet offer a number of advantages compared to local networks.

The system in hospitals dedicated on it. That means the patient must go to the
hospital or any healthcare center to take a look to his record, this is so long and

waste time.

Finally, we offered a summary of previous studies and what are the results that we
have acquired them. In the next chapter we will propose a new system improves the

concept of electronic records system.
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CHAPTER THREE
RESEARCHMETHODOLY
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3.1 INTRODUCTION

Electronic Health Record systems (EHR) are increasingly being deployed within
healthcare institutions to reduce the problems and limitations, but its deployment

has been slow.

In this research, an Electronic Health Record (EHR) will be design, implement
and analyze to work for retrieving of patients records. The Central database acts
as the unified data (e.g. banks) for all the collaborating hospitals, the middleware
provides a common platform for all the EHR systems between remote hospitals
while an authentication server grants access to authorized users and denies

unauthorized users access to records or resources on the system.

This chapter will present EHR in new concept (as an integrated system) and
offers improvement in patient care; then will introducing the system propose and

how increase to give faster service, after that will show the system structure.

Lastly, will present the tools and technics that help us to achieve this system and

provide a brief about this chapter.
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3.2 ASPECTS OF IMPROVEMENT

The system made it easier for providers and patients to use and share
information. Electronic health record (EHR) can help to do a better job, gain
time and accelerates the process of access to patient data. Provide full history
records to patient anywhere.Using web-base that means platform

independent "No Installation required".

These issues have inspired us to research in electronic medical record to propose

an electronic health record that overcomes the limitations of stand-alone systems

(EMR).
3.3 PROPOSED SOLUTION

The proposed system is a web application that contain more than one EMR, it
store patients data in a central database (integrated system); so that it can be
retrieved over the net though connecting to the server via internet and using

different database vendor to simulate the EMR in hospitals.

Our system reduced webserver load, allow your webserver to serve pages
without wasting CPU cycles for maintaining a search index. “How, by reducing

traffic and server pay load when polling”.

3.4 Proposed Solution Advantages

1. Doctor can view his record and patient’s record.

2. The Researchers will find valuable information.

3. When system under development the old system will be working until
update done. (Means by old system when add a new hospital EMR

already have system).
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3.5 Proposed Solution Main Components

Electronic health record has multiple components. It‘s including MY SQL as
DBMSas main store, also using Oracle and MYSQL databases (DBMSs) as
separate system (EMR); moreover we using web technique to beauty our

system.

3.6 Developments Methodology

We visited a number of hospitals of various kinds, whether public or private to
identify the systems used and how patient’s data enter whencomes. Many
questions have been asked to understand the current systems and how they work,
which enable us to identify shortcomings in them so that we can analyzed and

structure the proposed system.

3.7 EHR WEB-BASED

EHR Web based is more comprehensive and user friendly (include all treatment,
easy to use for everyone; It isn’t as complicated as other systems).When you want
to access the data you do not have difficulty, because the process cursive does not
need to bother once you enter your national number shows you’re all the
information.

3.8 EMPLOYED TECHNIQUES

We used several techniques such as:
3.8.1 WEB APPLICATION

Users can access the application from any computer connected to the Internet using
a standard browser, instead of using an application that has been installed on their

local computer.

Why web application not desktop or any of the alternatives e.g. (Executable
or mobile applications)?

» Accessible anywhere.
» Easily customizable. (Modify or build according to enterprise

specifications needs or requirements).
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3.8.2 Java Server Pages (JSP 2.0)

“JSP technology is used to create web application just like Servlet technology. It
Is an integral part of Java EE, a complete platform for enterprise class
applications.”[G]
e Using JSP to create our systems, this language desirable in the labor market and

the high security degree. Creating all pages and connection to database through.

3.8.3MYSQL 5.0

“MySQL is a powerful, free open-source database management system that has
been around for years. It is very stable and has a big community that helps maintain

debugs and upgrades it.”l"

e Qur system is based on MYSQL as main database, and also using it as EMR or

hospital.

3.8.4 ORACLE 11g

“An Oracle database, or Oracle DB, is a type of database developed by Oracle and
designed for use with Oracle software. It consists of schemas and tables, like most

other databases.”™
e We use Oracle as EMR or hospital as different vendor of database.

3.8.5 APACHE TOMCAT 8.0

“Apache Tomcat is an open-source web server and servlet container developed
by the Apache Software Foundation (ASF). Tomcat implements several Java EE
specifications including Java Servlet, Java Server Pages (JSP), Java EL, and Web
Socket and provides a "pure Java" HTTP web server environment for Java code to

run in.”

e Our server Apache Tomcat because is compatible with JAVA easier, flexible

and easy to use.
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3.8.6 JAVA SCRIPT 1.8
We use JavaScript in pages intentionally to validation.

3.8.7 BOOTSTRAP 2.3

Bootstrap is a front end framework; it gives our design attractively form and
beautiful appearance.

3.8.8 ENTERPRISE ARCHITECT 7.0

“Enterprise Architect is Visual Modeling Platform for Comprehensive UML
analysis and design tool, modeling for business, software and systems. It provides
full life cycle modeling and traceability for requirements analysis and design
effective, verification and validation.”*%

e UML is tools Support class diagrams, use case diagrams and other UML types
in the field of software engineering. Using this tools to analysis our system

through enterprise architect.

3.9 SUMMARY

In this chapter, a brief introduction to electronic heath record was presented. It
gave, also an illustration to the aspects of implements. Also discussed the proposed

solution, with an explanation to its features and clarified the system architecture.

Finally, the chapter explains the employed techniques and development tools

used for developing.

In the next chapter will offer the analysis of the proposed system. Describe the
electronic health record system component and functionality to clarify system
processes using Unified Modeling Language UML illustrate in use case, sequence

and activity.
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CHAPTER FOUR: SYSTEM ANALYSIS
AND DESIGN
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4.1 INTRODUCTION

The previous chapter discussed the methodology of system determination result.
The requirements definition defines what the system is to do. In this chapter, we
will discuss how these requirements are further refined into a set of use cases,
sequences and activities that provide more detail on the processes by which the

system is to meet these requirements and the data needs to capture and store.

Analysis of Electronic Health Record system describing system components and

functionality to clarify system processes as the Unified Modeling Language.

4.2EHR ANALYSIS

TwoPrimary Groups of Stakeholders:

e Users (system users).

e Administrator (ensure system operation).
4.2.1 Use Case

Figure 4.1: Describe The Operations That Can Be Performed By System
Users.
e Patient operations include:
- Login, View Record andmanage his account.
e Doctor operations include:
- Login, View Health Record History, View Patient’s recordandmanage
his account.
e Researcher operations include:
- Login andsearchingin records (patient’s Health records).
e The Administrator operations include:
- System Maintaining.
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- Login,Create account for Researcher,manages accounts.

- Insert new EMR Information like DB connection String.
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4.3 system design:

4.3.1 Entity Relationship Diagram (ERD)

Figure 4.2: lllustrate Entity Relationship Diagram for EHR database

‘a patient Record r

lah_treatment

Profession

™ appointment

doc_treatment

view

doctor fltering

¢ account |
researcher

can create

admin

o
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Figure 4.3: lllustrate Entity Relationship Diagram for EMR database

contact_view

@ appointment_view
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4.3.2 Sequence Diagrams

Figure 4.4: lllustrates How to Create View from EMR.

- Aview is a virtual table based on the result-set of an SQL statement,
contains rows and columns, just like a real table. The fields in the view
are fields from one or more real tables in the database.

- Admin insert (EMR) connection information.

- And then save connection information into (EHR) after ensure it is
availability.

- This procedure occurs only one time for every EMR.

T 00 0

Admin o GU o Sever oo DBEMR) - DBEHR)
I ......................................................
| s f ] |
: s I | I [
el SRR .
N ;
LO...L : :
.............................. T TR e
. cheddvalid). . . . . e
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -
: aknowledgement() : :
% | :
""""""""""""""" R N SR
 FTE
15
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Figure 4.5: lllustrates How to send password to users.

- When the user wants to access his recordneeds to insert user name and
password.

- Password and username, Generate from admin.

- Admin enter phone number into GUI.

- GUI process and send the password and username through Protocol.

- The Protocol is a company given service provides sending SMS.

- In the same time the password and username is store in database.

- Finally, announce the admin password and username has been created.

! : : : :
SR RO ettt e 22 display(account crested) -
I D{
ATt s A% | IS AT Ay TATA Ay | L BB AR SYATA AT
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Figure 4.6: lllustrates The Sequence Login Process.

- Users(Administrator, Patient, Doctor and Researcher)enter their Login info

(Username and Password) into a GUI.

-The Server checks authority by searching to allow or deny login.
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Users ISystem GUI SERVER DB

|
: enter(username password)

|
|
|
-l

I
|
|
|
| |
Request() :
|
search(username, password) :

check()

Searching Resuit()
18
I
result |
; boolean() :
Response(is True) [ :
LI |
Loagin Successfully() T :
F]‘ : :
L] | |
| | |
: | Response(is False) | |
| L.‘ | :
|

I
: Invalid username, password() :
[ !
|
|
I
|
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Figure 4.7: lllustrates View Record Of Patient/Doctor and Basic
Operations.

- After login process patient/Doctor can display their healthrecords.

W0 GOSN OO DRSO O U U U DO U DR Os U OO U G U DO U O Os U DU U G0 U DEOn U o
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Figure 4.8: Illustrates Sequence of Doctor Viewing Patient’s Record.

- When patient comes to the doctor, the doctor can view his record to know
more detials about his patient.Steps to view patient record:
o Doctor enter patient’sNational Number(NN) to GUI.

o GUI send Request to Server,to check if the NN is available in
Database or not.

o After that if it exist show patient’s record if available.
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Figure 4.9: lllustrates Procedures of Researcher.

- After the Researcher login to his account he can either search or filter health

records.
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4.3.3 Activity diagram

Figure 4.10 Illustrates Activity of Patient.

'JF«‘ '
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Figure 4.11: llustrates Activity of Doctor.

-view record patient
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llustrates Activity of Doctor 2.

Figure 4.12

Modify password.
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Figure 4.13: llustrates Activity of Researcher.

- Filter (searching records with options).

- View all patients’ record.
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Figure 4.14: Illustrates Activity of Administrator

- Administrator creates researcher account.
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Figure 4.15: Illustrates Activity of Administrator

- create view
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Figure 4.16: lllustrates System Integration

The integration process: integrate thedata fetched from EMR and store them
in EHR. This process is carried out by the system, for example, at 3:00 am.

Amain schema
paciage contains &
logical grouping of
tables

AT LA M T R T
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4.3.4 EMR SCHEMA

Table 4.1: Contact

Column DATATYPE PK NN uQ FK
NN VARCHAR(20) | yes Yes Yes
full_name VARCHAR(45) Yes

Birthdate Date Yes

Gander VARCHAR(10) Yes

Address VARCHAR(45) Yes

Profession VARCHAR(30)

Phone VARCHAR(20) Yes

Reg_date Date Yes

Table 4. 2: Doc_treatment

Column DATATYPE PK NN uQ FK
NN VARCHAR(20) | Yes Yes Yes
begin_date Date Yes

Diagnosis VARCHAR(45) Yes

Medicine VARCHAR(45)

Note Mediumtext

end date Date Yes Yes

Table 4.3: Lab_treatment

Column DATATYPE PK NN uQ FK
NN VARCHAR(20) | yes Yes Yes
Test VARCHAR(45)

Result VARCHAR(45)

Date Date Yes Yes

Table 4.4: Appointment_view

Column DATATYPE PK NN uQ FK
NN VARCHAR(20) | Yes Yes Yes
Diagnosis VARCHAR(45) Yes

Test VARCHAR(45) Yes

Result VARCHAR(45) Yes

Medicine VARCHAR(45)

Date Date Yes Yes
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4.3.5 EHR SCHEMA

Table 4.5: db_connection

Column DATATYPE PK NN Al
ID Int Yes yes Yes
Emr_user VARCHAR(100) Yes

Emr_password VARCHAR(45) Yes

Hospital_name VARCHAR(150) Yes

Database_name | VARCHAR(100) Yes

Server VARCHAR(100) Yes

Port VARCHAR(50) Yes

Reg_date Date Yes

Table 4.6: Users

COLUMN DATATYPE PK NN FK
NN VARCHAR(100) Yes Yes

PHONE VARCHAR(45) Yes

PASSWORD VARCHAR(45) yes

TYPE VARCHAR(45) Yes

Table 4.7: sync_errors

Column DATATYPE PK NN Al
ID Int Yes yes Yes
Error Text Yes

Sync_date VARCHAR(50) Yes

Db_name VARCHAR(80) Yes

Sever VARCHAR(60) Yes

Correction VARCHAR(30) yes
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Table 4.8: Contact

Column DATATYPE PK NN uQ
ID Int(11) yes Yes
NN VARCHAR(20) Yes Yes

Full_Name VARCHAR(150) Yes

Gender VARCHAR(50) Yes

DOB Date Yes

Address VARCHAR(150) Yes

Profession VARCHAR(150)

Phone VARCHAR(20) Yes

Reg_date Date

Table 4.9: treatment

COLUMN DATATYPE PK NN Al
ID VARCHAR(20) Yes Yes
NN VARCHAR(20) Yes

Diagnosis VARCHAR(100) Yes

Test VARCHAR(100)

Result VARCHAR(100)

Medicine VARCHAR(100)

Date Date Yes

Table 4.10: Log files

COLUMN DATATYPE PK NN FK Al
Id VARCHAR(20) | YES YES YES
Doc_ssn VARCHAR(25) YES

Viewed ssn | VARCHAR(25) YES

Date DATE YES
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4.4 SUMMARY

This chapter discussed system analysis as the process of studying a procedure
to identify its goals and purposes, create system and procedures that will achieve
them in an efficient way. The system is fragmented into parts; to show how

these parts work and interact to accomplish their purpose.

Next chapter will illustrate the implementation of EHR system. The chapter

will presents interfaces of EHR design and the procedure of system.
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CHAPTER FIVE: IMPLEMENTATION
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5.1 INTRODUCTION

This chapter discusses the implementation of electronic health record.Provides the
screens about the system, including software design decisions taken.

Structure of the system, showing the various directories. It reviews explains the
organization and design of the system. There are several interfaces used in the EHR
and these are explained along with an example. This section also covers the

components activities of the system.

5.2 SYSTEM IMPLEMENTATION

Figure 5.1: Illustrate Electronic Health Records Home Page.

g , \
ELECONIC HEALTH REC AN

P.YQ )o TAKE BESY ;;A
| »
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Figure 5.2: lllustrate About us Page.

- This page contains a brief that we are or our website.

ABOUT SERVICES CONTACT

ELECTRONIC HEALTH RECORD HoME

EHR combine multiple EMR from hospitals that
enables patient to show his records by easy way and
fast,just visit cur website to know more.

GET STARTED

Figure 5.3: Illustrate Our Services Page.

- Which service provides this website?

ABOUT SERVICES CONTACT

ELECTRONIC HEALTH RECORD HoME

OUR SERVICES

A4

data exchange

our system connects EMRs
together so we allow you to
authorraizly view informations
belongs to heath proccess

\4

data exchange

our system connects EMRs

together so we allow you to
authorraizly view informations

belongs to heath proccess

A

help researchers

Our system enables
reasearchers in medical field to
own accont with us an have
access to ultra medical records
from whole sudan

A

help researchers

Our system enables
reasearchers in medical field to
own accont with us an have
access to ultra medical records
from whole sudan

help patients

we help patients by giveing
them a full picture from thire
medical treatment history .

help patients

we help patients by giveing
them a full picture from thire
medical treatment history .
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help doctors

our system help doctors by
giveing them full access to the
patients medical history by his
permission .

v

help doctors

our system help doctors by
giveing them full access to the
patients medical history by his
permission .



Figure 5.4: lllustrate Contact us Page.

- How you can reach us.

ELECTRONIC HEALTH RECORD HOME  ABOUT  SERVICES  CONTACT

OUR CONTACT

&4 EHRSudan@Phealth.SD

L +249928371384
L +249902201599
L +249925505648

Figure 5.5: Illustrate Patient medical record page.

- When patient login first his medical record page will show up.

meical record personal info manage account A Welcome »Jlog out
Azizah

Anxiety test 112345678 Cardiovascular disease PALVEX 2016-01-02

Kidhey stone (W/P) %-ray tes positive naproxen sadium 2016-06-01
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Figure 5.6: Illustrate Patient Personal Information Page.

- Show patient’s personal information.

meical record personal info manage account A Welcome =“Jlog out

Azizah

\J
.’ Edit info

Figure 5.7: lllustrate Users (patient/doctor) Manage Account Page.

- Modify (patient/doctor) account.

meical record personal info manage account A Welcome +Jlog out
Azizah

Manage Account Password

Current Password
MNew Password

Confirm Password

Save Changes
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Figure 5.8: Illustrate Doctor View Patient Record Page.

- By enter patient’s NN to the search field.
- Show to the doctor records about the patient in front of him.
- Will view doctor action, doctor page the same as patient when his show

personal, medical record and manage account.

=3 | | | |

patient SSleuur patient 55N H show record |

your medical record

Diagnous Tests Result Medication Date
Cirrhosis test_B23456788 diarrhea IMGDIUN 2018-01-08
Mervous systermn diseases Assays scanning-and-detection medical Thalassemia APIDONE 2016-01-13

Figure 5.9: Illustrate Researcher Home Page.

- This page enable researcher to take statistic data from EHR data.

—
inputis :
compare

icolumn :

row limits :
sort items by :
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Figure 5.10: Hlustrate Administrator Home Page.
- The first thing that the admin see is his medical history.

KN | | W [

your medical records

Diagnous Tests Result Medication date

high blood fresurs blood pressure high arnlodipine 2016-01-03
heart attack PCY HIGH Aspirin 2017-01-03
dia_102345678 test 102345678 re_102343676 Cardiopril 2017-02-11

Figure 5.11: Hlustrate Admin Create Account to Researcher Home Page.

- Admin create account to Researcher.

password *

user pass word

user id *

phone number *

contact
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Figure 5.12: llustrate How Admin Add Connection.

- Admin insert a new connection.

Connection Establishment information

hostpital name* host machine*

database schema* database type *

oracle

database port * EMR user name*

EMR password® EHR Password*

Figure 5.13: Hlustrate All Connections.

- Admin show available connections.

ID emr User password hospital name database name server port reg date
insert 1 root 1234 hospital_A armr lacalnost 3306 2017-02-17
2 adam 1234 hospital_E adam localhost 1821 2017-02-17

view

update

delete
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Figure 5.14: Illustrate How to Update Connection.

- Admin update connection information.

create account DB conhections Database Syhcing L Welcome Ayah =3 log out

Enter the id
chose old value v e valle

update

delete

Figure 5.15: llustrate How to Delete Connection.
- Admin delete connection.

create aceount DB connections Datahase Syncing L Welcome Ayah #Jlog aut

enter the id

telete cancle
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Figure 5.16: lllustrate Database Synchronization

- Admin monitor the database synchronizing status.
- He can re-synchronize the data and also can clear the well synchronizing
history.

N (BN

target server

errar date  database  name correction

1o tfata came 201703 adam oracle Un_syne

from_Oracle e}

no tfata came 201703 adam oracle Ln_gyne

from_Oracle b

all is wel 200703 allwell all wel syncing done
P

all s wel 200703 allwel allwel syncing dong
i

all i3 well 201703 alwell all wel syncing done
2%

1o tata came 201703 adam oracle Ln_gyne

from_Cracle i

all i3 well 01703 alwell all wel syncing done
24

all is vl 201703 allwel allwel §yncing dong

%5

Figure 5.17: Illustrate data synchronization (batch job)

e This task will automatically open a chosen file with specific code which will
cause data synchronization to happen.

e When Triggers are satisfied an Action will happen under specific Condition.

e When time is 1:00AM from everyday then

Start 'C:\Users\admin\Desktop\EHR _files\task.java'
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The file task.java contain a code written to fetch new and/or updated data from
remote databases

(L) data_sync Properties (Local Computer)

General |Trigger5 | Actions | Conditions | Settings | History {disahledj|

Marme: data_sync
Locaticn: 5
Auther: Revool-PC\Revool
Descripticn:

data synchronization (batch job) this will start everyday on 1:004M so to collect data from
different EMRs

Security options

When running the task, use the following user account:
Revool-PC\Revool

Change User or Group...
@ FRun only when user is logged on

(0) Run whether user is logged on or not

Do not store password, The task will only have access to local computer resources,
Fun with highest privileges

[ Hidden

Cenfigure for:

Windows Vista™, Windows Server™ 2008

| ok || canca |
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5.5 SUMMARY

This chapter provided a description of the electronic health record project, including
its design. As with many projects,summarizes the major lessons learned from
successful EHR implementation. This is necessary due to the fact that it is a new
concept of EHR to be learning. In this chapter, the design of the EHR was
discussed, along with details of the lesson structure. Sample interfaces were

provided for the various directories.
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CHAPTER SIX:

CONCLUTION AND RECOMMENDATIONS
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6.1 CONCLUSION

This thesis presented new concept of integrated electronic health record that enable
patients to take care in fast and easy way. And after implementing the system we

concluded that the:

- Internet availability is important.
- The system needs continuous monitoring (according to the data update,

backup scheduling).

6.2 RECOMMENDATIONS AND FUTURE WORK

Oursuggestions to develop EHR are:

Obtain anandroid application for the System to support all kind of smart phone

USErs.

We also suggest obtaining APl (Application programming interface) for theSystem
so that it will help others on benefiting from EHR database resources in different

ways and also will open new doors (e.g.:data mining) on the health sector.
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