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Abstract:

Recent advances in electronic technology, the increasing reliance on electronic health
records, and the availability of big data analytics software and systems in healthcare
have opened the door to precision medicine. Electronic health records are organized
collections of patient information, collected and consolidated in real-time and stored
digitally. EHRs were originally designed to facilitate the transfer of patient data,
support decision-making, and improve the quality of care. This study aims: to apply
(EHRs-WHD) Electronic health records software in the Wasit Health Department to
record diseases. Program design: An applied program to record data of patients
visiting the health institutions. Setting: Consultancy Clinic, Primary Health Care
Centre in Kut. Sampling: A convenience sample of two health institutions in Kut.
Tools and Measurements: The following materials were used to implement the
program (Windows PC, laser printer, barcode reader). Results: This program
significantly reduces effort, time, fatigue, and error. If used online, it can also speed
up the time it takes to send and receive data, reduce the number of people responsible
for entering data, and provide more accurate and comprehensive reports to officials
and decision-makers. Conclusion: Apply (EHRs-WHD) Electronic Health Records
Software. This will facilitate the Ministry of Health's efforts to gain insights into
disease prevalence, regional disparities, and demographic-specific health trends.
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Introduction:

ICD-10 (10th edition) is the statistical classification of relevant diseases and health problems
according to common characteristics.[1] In this classification, the World Health Organization (WHO)
defines unique codes for every class to compare worldwide diagnoses, side effects, and causes of
death by infectious diseases, disorders, injuries, and other causes. These codes are a very important
tool for processing, comparing, and classifying statistical information collected by doctors, medical
organizations, insurance companies, and other entities worldwide.[2] Hence, over 117 countries are
currently using ICD-10 to report causes of death and to classify and analyze health medical data, this
method has become a powerful instrument for this purpose.[3] [4]Using these codes instead of long
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characters and words accelerates and eases data recovery and analysis.[5] Nowadays, the validity and
integrity of such data should be investigated above all else. And doctors need to realize the
importance of quality health records in providing correct health statistics.[6] Due to the large volume
of information in the ICD-10 system, using a database is the best method to store the information
related to statistical classification data. A database is a set of relevant and organized information that
represents a fast, secure, and optimal method for saving and recovering data types all over the world,
including statistical information. Nowadays, many developed countries use databases to store health
and medical information since this method can safely and easily exchange a great deal of information
between healthcare centers.[7] According to the instructions of the Iragi Ministry of Health, the
Wasit Health Department relies on Microsoft Excel to collect and consolidate patient data from
relevant health institutions according to the tenth international classification of diseases, then enter
the data again after unifying it in the patients’ program and send it to the ministry. This process
requires many employees and takes a long time to enter data. Some data is deleted or lost during
these stages. The adoption of EHRs has been in place for over 30 years.[8] Recent advances in
electronic technology, the increasing reliance on electronic health records, and the availability of big
data analytics software and systems in healthcare have opened the door to precision medicine.
Electronic health records are organized collections of patient information, collected and consolidated
in real-time and stored digitally. EHRs were originally designed to facilitate the transfer of patient
data, support decision-making, and improve the quality of care.[9] This program can significantly
reduce effort, time, fatigue, and error. If used online, it can also speed up the time it takes to send and
receive data, reduce the number of people responsible for entering data, and provide more accurate
and comprehensive reports to officials and decision-makers. To facilitate the Ministry of Health's
efforts to gain insights into disease prevalence, regional disparities, and demographic-specific health
trends. This study aims to apply (EHRs-WHD) Electronic health records software in the Wasit
Health Department to record diseases.

Theoretical Framework:
Methodology:

Increasing staffing challenges; cumbersome data collection; and uncertainty about the
generalizability of these data are driving up costs and are thought to contribute to underinvestment in
this area.[10] Automatic ICD-10 coding is important because manually assigning codes is expensive,
time-consuming, and error-prone. Although numerous approaches have been developed to explore
automatic coding, few have been applied. We aim to construct a practical, automatic ICD-10 coding
machine to improve coding efficiency and quality in daily work.[11] Improvement in recording the
data would benefit the adoption of EHR systems and promote change in how to record patient
information.[8]

Program design:
An applied program to record data of patients visiting the health institutions.
Setting:

Consultancy Clinic, Primary Health Care Centre in Kut.
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Sampling:
A convenience sample of two health institutions in Kut.
Tools and Measurements:

The following materials were used to implement the program (Windows PC, laser printer, barcode
reader).

Program components:
Data entry windows
Output windows

Control windows
Application framework:
Building The Program:

The application was built using multiple tools to achieve scalable, dependable software. These tools
include SQL Server, Visual Studio, and frameworks such as .NET WPF, which contribute a lot to
allowing the construction of a well-designed and modern user-interface (Ul).

Tools:
To give a fundamental idea about the tools used, they’re to be briefly covered below:

SQL Server: SQL Server 2022 is a Microsoft-developed relational database management sys- tem
that uses Structured Query Language (SQL) to manage data stored in tables, ensuring data integrity
and reliability through transaction support and security features, while also providing tools for
advanced data analytics and business intelligence. It was used because of its native operation on
Windows, which is a very popular and widely adopted operating system.[12]

Visual Studio IDE: Visual Studio 2022 Community, also developed by Microsoft, is an integrated
development environment (IDE) that provides a comprehensive suite of tools for writing, debugging,
and deploying software applications across various platforms. Like SQL Server, it works natively on
Windows and is tightly integrated with SQL Server.[13]

Windows Presentation Foundation (WPF): Bundled with Visual Studio, is a framework that enables
creating visually rich and interactive desktop applications on Windows by providing a unified model
to render user interfaces, handle data binding, and integrate multimedia content.[14]

Crystal Reports: Crystal Reports is a business intelligence reporting tool that enables the design,
generation and distribution of interactive, data-driven reports from a variety of data sources, offering
robust formatting, visualization, and export features to support enterprise data analysis and decision-
making.[15]

Building Software:

1. Installation and setup: Preparing the environment that is to be used for development is the
initial step; we start by downloading each of the necessary tools and programs. A comprehensive
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guide to do this is given on the installation page of each tool’s website.

2.  Creating the database: After installing SQL Server and SQL Server Management Studio
(SSMS), we can open SSMS and login to the automatically created SQL Server (which was created
during installation). After so we would need to create tables for the following:

(a) Software users, including credentials and permissions.
(b) ICD10 List of diseases (Codes and Names)
i This also should include constraints for the software to avoid human error, such as

limiting a disease to a certain age, gender, etc.

() List of the institutions responsible for inserting patient information.

(d) List of patients that have visited the health center; this gets split into

i Diagnosed Cases

ii. Undiagnosed Cases (Waiting Diagnosis).

(e) Logs and their complementary record tables.

3. Creating a project: Next, we can utilize the .NET Desktop Development bundle with Visual

Studio to create a New Project using WPF .NET, let’s assume that the name of our project is ’EHRs-
WHD” and it would contain the following.

(@) Connection Class: Used to hold the program’s connection string to the database and other
connection related functions.

(b) Utilities Class: This class holds the common functionalities that are to be used during the
development of the software, it helps reduce clutter and repetition throughout the code.

(c) Login Window:

i Login XAML.: Contains the design of the window, including the username and pass-
word fields as shown in the pictures below.

ii. Login Class: Contains logic that controls the design and what the window shows.

(d Main Window: This is the starting point of the user, from this window, the user can

navigate through the functionalities of the application such as viewing the cases that were diagnosed,
manage user information, etc.

(e) Add Case: This window is used to fill in the information of a new case, which is when a
patient arrives and get registered into the application. In this stage, the basic information of the
patient is filled which will then determine which disease can be assigned to the patient’s record in the
software, as this is affected by info such as gender and age. This window also doubles as an Edit
Case Window. This pattern was used throughout the software in general to promote reusability,
maintainability and cut on time and effort required to modify or update certain functionalities of the
software when needed.
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€3] Case Management Windows: These windows include the Diagnosed Cases and Pending
Diagnoses, together they form a big part of the software’s core. Through these windows the user may
view and search the cases using specific and detailed filters, they may also use a QR Reader which
will - upon reading the QR Code of the patient’s receipt - automatically instruct the software to open
the relevant case’s information, allowing the user to easily fill in the diagnosis information or make
any necessary modifications. In addition to generating reports based on the filters chosen and more.

() Diseases Management: Through these windows, the user is able to add, edit, delete and
view all the diseases in the software.

(h) Institutions Management: This set of windows enable the user to add, edit, delete and
view the institutions in the software.

) User Management: Through this part, allowed users can create/modify/remove user
accounts of the software.

4.  Encryption: Safety is a crucial part of every software. It is necessary to protect the privacy of
the users and patients and ensure that the software is safe from being tampered with or accessed by
unauthorized parties. Modern technologies are used to guarantee this, from obfuscation and reverse
engineering prevention methods, to data security and encryption (i. e. using asymmetric methods)

5.  Linking Components: We repeat the process of creating Ul components and backend func-
tionality for any other features required. Then its a process of linking each component with its
relevant ones, such as redirecting the user to the edit information window of a case upon clicking the
edit button from the cases view window, etc.

Through these steps, the software can be built with scalability and adaptability in mind, allowing for
future changes or modifications whether they were for improvement purposes, adding new features,
removing redundant features or changes that happen due to organizational rules etc. For example, the
SQL Server maybe hosted and managed at a top level organization such as the Ministry of Health,
that organization would be able to overview the work of related institutes working under its directory
such as health centers, hospitals etc. This form of distribution of roles guarantees a well-controlled
operation of the software to fulfill the goals it was created for without any distractions.

Login Window

The login window consists of two textboxes and a button: one text box for the username, another for
the password, and the button to trigger the login event.

Figure (1) — Login Window
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Main Window

The main window is the starting point for anything the user wants to record. Such as Add New Case,

Pending Diagnosis, and Diagnosed Cases.

(%) Dashboard

@ Users Management

©

Add a new case Add a disease

ty G

Diagnosed Cases Pending Diagnosis View diseases

@

Add an institution

®

View institutions

Figure (2) — Main Window

1.Add New Case Window

This window is used to enter patient data such as name, age, and gender.
Add Case = [m] X

Name

Age

years and months

Gender

Date

|

Disease Code

Disease Name

Figure (3) — Add New Case Window
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2.Add New Disease Window

This window is used to add a new disease to the list of diseases in the program.

Add Disease = [m} X
Di se Cod
Di e Namy
Minimum Age
years and manths

Maximum Age

| years and months
|

i Genders affectec

|

Figure (4) — Add New Disease Window

3.Add New Institution Window

This window is used to add a new institution to the list of institutions in the program.

Add Institution - ] x

Add Institution

Institution Code

Institution Name

Figure (5) — Add New Institution Window

4.Diagnosed Cases Window

This window is used to view all the diagnosed cases.

Registered Cases

Diagnosed Cases

Print Cases By Age Category [;]

X

Case No. Pnt. Name Age Gender Di D.Code D.Name Inst. Name Created By Actions
Total Cases 0 Male Cazses 0 Female Cases 0
Date Age Gender Institution Diseases Filter
From To Minimum Maximum Include Institution Name Including all diseases
— 1| = Years Menths Years Months
| i 3
Fernales and Males v

Today
Q) Search ) Reset Search Filters

Figure (6) —Diagnosed Cases Window
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5.Pending Diagnosis Cases Window

This window is used to view cases that have not yet been diagnosed.

Registered Cases

Pending Diagnosis

- O X

Case No. Pnt. Name Age Gender Di D.Code D.Name Inst, Name Created By Actions
Total Cases 0 Male Cases 0 Female Cases 0
Case D ||
Date Age Gender Institution Diseases Filter
From To Minimum Maximum Include Institution Name Including all diseases
o Years Months Months
| &)
Females and Males ~ ¥ m

Today
Q. Search O Reset Search Filters

Figure (7) — Pending Diagnosis Cases Window

6.Diseases List Window

This window shows all the diseases saved in the program.

[#) Diseases — O X
Diseases
2 Code Name Minimum Age Maximum Age  Genders Affectec  Actions

13 PD pesiill s 1 monthi(s) 1000 year(s) Females and Male “ ®
15 AQ0D duius) [lgs) 1 year(s) 1000 year(s) Fernales and Male “

16 A1 dyfganilbg &audh|1 year(s) 1000 year(s) Females and Male “

17 AQ2 alis aawi 1 year(s) 1000 year(s) Females and Male “

18 AD3 i) Jlgawl) 1 year(s) 1000 year(s) Females and Male “

19 ADB u\J_._LDTJL‘r‘J)I:JL_I,!.o‘l” 1 year(s) 1000 year(s) Females and Male “

20 ADT Lyl Jﬂ.ﬁ.l.l.lpi 4|1 year(s) 1000 year(s) Females and Male “

21 ADS Slmo Liria s k|1 year(s) 1000 year(s) Females and Male “

22 ADS, AD5-AD4 Lspi damo Lewo |1 year(s) 1000 year(s) Females and Male “

23 Alo-A15 AT gy pAF 1 year(s) 1000 year(s) Fernales and Male “

24 A19-417 ol e Lspi glg |1 year(s) 1000 year(s) Fernales and Male “

25 AZ3 bells (raz) Silpw (1 year(s) 1000 year(s) Females and Male “

26 A33 el jhs 1 month(s) 1 year(s) Females and Male|_

Figure (8) — Diseases List Window

7.Institutions List Window

This window shows all the institutions saved in the program.
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Institutions Window

Institutions

- O X

Add institution ()

Code

001

MName

el hdiiue

Actions

(o 1 oo |

ooz

dilanill (podiiue

003

japed gl addue

004

aal Sl i

005

S geall pidifue

006

3 jell hdiius

015

831sll Jil ol ddiiue

o7

Jlabilg dluill cagSll pasiine

040

aulall yasill Jilgll

€005

gl Al Gilel) & j jull glas

cm

gVl dpmall &leyll Joll sl g5l gling

coz2

gVl dmall leyl) lill pnadl csl glag

co3

gVl dgmall Gleyll ol glas

Electronic Ticket

Figure (9) — Institutions List Window

The image shows the printed electronic ticket for the patient. Inside the ticket is the Patient data and
a QR code to call up the patient’s data in the program quickly and easily through any QR reader to
complete the diagnosis addition process.

Institution Code |

Case No.

Date

Patient Name

Gender Age
|

Code Diagnosis

QR Code

Figure (10) — Electronic Ticket Window
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Cases By Age and Gender Report

The image shows the Reports by age group and gender.

Cases By Age & Gender Report

Age Category Males Females Total

Less than a year 0 0 0
One to four 0 0 0
Five to nine 0 0 0
Ten to fourteen 0 0 0
Fifteen to nineteen 0 0 0
Twenty to fourty four 0 0 0
Forty five to sixty four 0 0 0
Above sixty five 0 0 0
Total 0 0 0

Figure (11) — Age group and Gender Report Window
Registered Cases Report

The image shows the Reports including all the registered cases (diagnosed or pending diagnosis).

Registered CasesReportWindow - O *
1 of2h M @ @ |D|Aa W~ | pagewidth - Find | Next
Cases Report
From Ta Gender Winimunn Age (Years & kMonths) Maximum Age (vEars & Months) Institution Name
Unspecified Unspecifisd Far:;slasar-: Unspecified & Unspecifisd Unspecified & Unsped fied Unzpecifsd
makes
Ca=e# Patient Mame Fatient Age Gender Dat= |. Code Disesse Name Dizzzze Code

Figure (12) — Registered Cases Report Window
Users Management Window

This window shows where the program administrator can view all users registered in the system,
create new ones, set permissions, and delete users.
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Users - u] x

User Name Permissions Group Institution Code Institution Name Created By Actions

Figure (13) — Users Management Window
User Creation Window

This window shows where the program administrator can create a new user and specify their
permissions group (Admin, Normal user) or set the institution they belong to.

(#) Create User — O x

Create a new user

Figure (14) — User Creation Window
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