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وتنفيذه لخدمة أهداف الطب عن بعد تصميم السجل الصحي الإلكتروني  

 
 ػهً حسٍٍ ػهً يبجذ ػجذانْٕبة يؼزٕق*    يحًٕد ػجذانجبلً سهًى

 لسى ػهٕو انحبسجبد ، كهٍخ انؼهٕو ، جبيؼخ انجصزح .  

 انزمٍُبد انصحٍخ ٔانطجٍخ، ٍْئخ انزؼهٍى انزمًُ.*لسى صحخ انًجزًغ، كهٍخ 

  

 المستخلص

  

ٌزُبٔل انجحث انحبنً يشكهخ يؼبنجخ انجٍبَبد انزً رؼذ يٍ أػمذ انًشبكم فً يجبل انزػبٌخ انصحٍخ ،حٍث رؼبًَ يؼظى انًسزشفٍبد 

انحفبظ نهزُٕع انٓبئم نجٍبَبد انًزضى  ٔانحفبظ ٔانؼٍبداد ٔانًزاكز ٔانًإسسبد  انصحٍخ  ػذو رٕفز لٕاػذ ثٍبَبد يزٍُخ لبدرح ػهى 

 .  EHRالإنكززٍَٔخ ػهى رًبسك ْذِ انجٍبَبد ٔنٓذا ٌمذو انجحث انحبنً َظبو انسجلاد انصحٍخ

 

انٓذف ْذا انجحث ْٕ رصًٍى ٔرُفٍذ َظبو انسجم انطجً الإنكززًَٔ ػهى شجكخ الإَززَذ يًب ٌسبػذ ػهى خهك يسزٕع نهجٍبَبد 

انسجم انطجً . ٕصٕل فً أي ٔلذ ٔثكهفخ ألم ْٔذا يب ٌجؼم أَزشبر رطجٍمبد انطت ػٍ ثؼذ أْم فً انًسزمجم انصحٍخ  سٓم ان

الإنكززًَٔ انًمززح لبدر ػهى رخزٌٍ انجٍبَبد انًزؼهمخ ثبنًزضى يثم انًؼهٕيبد انشخصٍخ ، رفبصٍم انؼُٕاٌ  ، انززكٍجخ انسكبٍَخ ، 

ٍُبد ، انجٍبَبد انًخزجزٌخ ، يؼهٕيبد الأشؼخ ، انزأرٌخ انطجً انسبثك ، انزأرٌخ انؼبئهً ، يلاحظبد ػٍ رمذو انحبنخ انًزضٍخ ، انزحص

 . انؼلايبد انحٌٍٕخ ، رأرٌخ انزذخٍٍ ، رأرٌخ انكحٕل ، انفحٕصبد ٔغٍزْب 

 

ٔل ثبسزخذاو انًمززح يكٍٍَٕ أخزٌٍٍ ًْب َظبو نلاسزؼلايبد ٌزى يٍ خلانّ جًغ انجٍبَبد انًخزهفخ يٍ انجذا  EHRٌضى َظبو 

ػٕايم ثزيجٍخ رٌبضٍخ ٔيُطمٍخ ، ٌسزخذو َظبو الاسزؼلايبد ْذا ٌحبٔل الإجبثخ ػهى أي رسبؤلاد يطزٔحخ ػهى  يٍ لجم انجبحثٍٍ 

ثًٍُب انًكٌٕ الأخز ْٕ انجٍٍُخ الأيبيٍخ نهُظبو ٔانزً ًْ ػجبرح ػٍ يجًٕػخ يٍ ٔاجٓبد انزسٕيٍخ نهًسزخذو رسٓم . الأكبدًٌٍٍٍ

 . يم يغ ثزيجٍبد انُظبو ٔرؼًم كجسز ثٍٍ انًسزخذيٍٍ ٔانُظبو ػًهٍبد انزؼب
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Abstract 

 

This research deals with the problem of maintaining data, deemed to be one of the biggest problems 

of health entities. Most hospitals and clinic suffer loss of data saved in databases and unavailability of 

strong cohesive information systems.  

 

The objective of this study is to design and implement a web-based EHR system that can help 

create a national repository of health data, and will therefore, make the deployment of telemedicine 

applications easier in the future. The EHR system ables to store the patient information, which 

normally includes personal information, address, demographics, progress notes, immunization, lab 

data, Radiology information, past medical history, family history, vital sign, tobacco history, alcohol 

history, examinations, and so on. 

 

The proposed system consists of two another components, Queries system which is built to combine 

data from different tables by using a combination of mathematical or logical operators, Queries system 

used to answer on a an academic researchers questions. And the front-end of the EHR system which it 

is a set of GUI(Graphic User Interfaces) that  act as a bridge in between the end users and the EHR 

system. 

 

Keywords: Electronic Medical Record(EMR) , Electronic Care Record (ECR), Electronic Health 

Record (EHR), Computer-based Patient Record (CPR), and Electronic Patient Record (EPR). 

 

1. Introduction 

There are different names- acronyms for computer-based systems in healthcare, such as 

Electronic Health Record (EHR), Electronic Medical Record (EMR) , Electronic Care Record 

(ECR), Computer-based Patient Record (CPR), and Electronic Patient Record (EPR). These 

differences stem from the diverse arguments of the authors or refer to different levels in the 

functionality of the systems. 

 

This research devote to EHR, which means the aggregate electronic record of health-related 

information of an individual. The record is created and gathered cumulatively across more than one 

health care organization and is managed and consulted by licensed clinicians and staff involved in 

the individual„s health and care. The EHR is not a simple computer application; rather, it represents 

a carefully constructed set of systems that are highly integrated and require a significant investment 

of time, money, process change, and human factor reengineering [1, 2, 3].EHR where every 

patient„s record and history from all the possible systems are consolidated in a pool. This 

information includes patient„s demographics, progress notes, immunization, lab data, etc. Hence, 

it„s a comprehensive view of patient„s information. 

 

An EHR enables the physician to see trends in the effectiveness of treatments, a nurse to report 

an adverse reaction, a researcher to analyse the efficacy of medications in patients with co-

morbidities and so on. If each of these professionals works from a data repository, each will have an 

incomplete picture of the patient„s condition. An EHR integrates data to serve different needs. The 

goal is to collect data once, then use it multiple times [4]. 
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There are three key criteria for an EHR, integrate data from multiple sources, capture data at the 

point of care, and support caregiver decision making. As described in figure (1), this figure displays 

a conceptual model that depicts the technical system components that capture and integrate data and 

support caregiver decision making [5,6].  

 

 

 

 

 

 

 

 

 

 

 

Figure (1): EHR criteria. 

 

Furthermore, the EHR is not limited to a single location but, rather, should include remote access 

for providers and consumers; it should even be capable of integrating data across providers and 

from personal health records to form a longitudinal view of an individual‟s health status and 

healthcare. 

The EHR has many advantages, it minimizes paper use, very efficient, portable, cost efficiency 

to its maximum, less prone to human errors, less chances of clinical data getting destroyed, security 

at any extent is possible, quickest reports for decision making, increases office revenues, and time 

saving at its maximum. [4, 7] 

 

In another side, there are also several many challenges associated with EHR, for example, lack 

of good/affordable high-speed internet solutions and limitations in software, hardware and 

networking technologies, difficulty to adapt the new way of maintaining the office and data, it is an 

expensive task and needs a lot of finance.  

 

This research was divided into several sections, section 2 describe the building stages of EHR 

model through the normalization processes , section 3 implementation of  EHR components and 

their interconnections, section 4 describe the queries system and finally section 5 discuss some 

conclusions and future work suggestions.     

 

2. EHR model building 

After examining the business requirement and a clear understanding of the environment on 

which EHR will be build, we disintegrate the source EHR into several subject areas. The use of this 

is that it will make a clear partition with regards to different entities present in the healthcare 

industry and the way data will flow through these entities. Every subject area has its own 

importance and the data that corresponds to that subject area .Figure (2) Schematic presentation of 

the flow of information within EHR system. We will describe many Subject areas and the entities 

which interact with them. 
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Figure (2) :The flow of information within EHR system. 

 

In this section, we use the normalization forms, 1NF, 2NF, 3NF, 4NF, 5NF, and BCNF [7] to 

study the complex relations between data, to remove the redundancies, and to obtain to relational 

model for EHR system and EHR system schema. Figure (3) shows the proposal EHR Schema. 
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Figure (3): The proposal EHR schema. 

 

The proposal of EHR schema was converted to corresponding relational Database using Oracle 

tools programming language.  

 

3. EHR implementation 

The objective of this research is to design and implement an EHR system. The core of this 

system is a database which is used to store the EHR information, which represents the back-end of 

the system; the front-end of the system is a set of GUI applications which act as a bridge in between 

the end users and the system. The implementation also, contain implementation the different queries 

, varying from simple query that is direct retrieval from corresponding table, to, complex queries 

according to complex conditions from different tables on database. And finally, last component of 

EHR system is interest to connect the EHR system to internet. The following subsections describe 

these parts in some details 

 

3.1 Back-end (EHR-database)  

              Database plays role in storing of data, in this research, oracle database is chosen as the 

relational database management system to implement the EHR system. The data is stored in row 

and column style in the oracle relational database system. The collection of the rows and columns is 
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called table, and a group of tables constitutes database system. In the oracle relational database 

system, all the data are organized and linked by their relationship. 

 

The proposed EHR system should be able to store huge amount of  heterogeneous types data for 

different patients from different sources, The system should also support the following functions: 

− Insert a new EHR manually 

− Modify the items of the EHR manually 

− Delete the EHR manually 

− Search the patient by the category manually 

− Also, offered services of data retrieval and display to specialist and academic students 

according to complex conditions they built at execution time.  

 

The proposal EHR schema illustrated in section 2 defines the tables, fields, relationships between 

different data, and by using Oracle Tools , the EHR schema converted to appropriate relational 

database consist of different tables includes personal information, address, demographics, progress 

notes, immunization, laboratory data, radiology information Allergy, past medical history, family 

history, vital sign, tobacco history, alcohol history, examinations and son on, and, facilitatethere 

interconnections between them. 

 

3.2 Front-end (user interfaces) 

EHR system connect their data from different sources, this means, it must involve variety points 

from which the end user interacts, Users must do the login operation to enter the system. System 

will detect user „s name and password. And, It must have authorization and privilege system to 

different users. So that, the EHR system must have administrator to control all accesses and update 

operations of the system. 

The EHR system divide their users into two groups : administrator (s) and General users. 

Administrator : or the super-user, includes those people who are authorized to manage and 

manipulate EHR database freely , The administrator can do the following operations to EHR 

database: modify data, insert data, update data ,query data, and modify user„s settings by giving an 

authorization and privilege to general user in EHR system through the privilege screen prepared to 

this purpose.  

 

General User: points to all the people who will use this database system. It should include all the 

internal staff if the system is used for some local area and it should include all the internal and 

external staffs if the system is used in public. These users include , Physicians, Patients, Academic 

researchers, Employees, Chemists, X-ray operators, Laboratory operators,  Nurses. For all these 

users, the GUI application and interfaces are developed and it provide some functions to enter data, 

display, search results, and allowed a simple and complex queries. The general diagramof EHR 

System illustrated in Figure (4) 



Wasit Journal for Science & Medicine                                         2014   7(1): (74-84) 

 

80 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (4): General diagram of EHR system interface  

 

The above diagram illustrate the responsibility of each type of general user to enter, modify, 

display , and manipulation in general on certain types of patient data, for example, Nurse is 

authorized to do above operations on specific files like, alcohol history, tobacco history, vital signs , 

immunizations , allergies type, operations  information ,  past history,  family history. Laboratory is 

authorized to do operations labor tables. X-ray employee is authorized to do operations laborray 

tables. And chemist is authorized to do operations medications and patient medications tables. 

Figures (5) and (6) show some of these interfaces. 
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Figure (5): Nurse responsibility data. 

Figure (6): Radiology information and laboratory information  

 

This responsibility to maintain different data by different users required developing an 

authorization and privilege system to prevent unauthorization access and modify data from any 

unauthorized user.The administrator only can manage and give users authorization by entering their 

information to EHR system and determine the user-name and password to anyone of them. Figure 

(7) show the screen to enter user authorization information. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (7): Privilege giving screen 
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3.3 queries system 

The EHR system is a powerful and a huge source of information, it provides various cases and 

different information about patients to doctors ,academics and medical students. So, we devoted a 

special queries screen for these specialist users. By using dynamic pop list and complex conditions 

can be achieved with a great easiness and at insignificant time approximately. If an academic 

researcher has to view any patient„s data, it will take few time for him to log in the system and 

search for it rather than asking the office staff to look for it from thousands of file bundles. There 

will be considerable increase in efficiency with the use of EHR by academic researcher in order to 

analyse and take decisions, and can make wise decisions by studying its data. 

In concisely, this query screen introduces the following facilities : 

1) A high interactive screen, this screen displays data from different EHR system files. Different 

color area represents or displays different patient files. 

2) An Academic researcher can freely choose any field at run time. 

3) The choosing process is depending on an easily way, it is used popup list , check box, or input 

any short string. 

4) The query screen enables the academic researcher to build a simple query or a complex query 

from one file or from many different files at a run time by using the mathematical and logical 

operators. 

5) This query screen is devoted to academic researcher who hopes to answer to his freely queries 

according to his research objective. 

6) There are wide ranges of decision support queries which help to decide many factors while 

reviewing patient„s details. 

7) Effective patient„s disease search which allows searching patients with similar symptoms/ 

disease and hence reviewing the possible medications for patient. 

8) Another query screens are devoted to different system users, like nurse, employee, chemist, 

etc., which are compacted with data entry screens for each user type. These screens enables 

these users to execute different retrieval processes on their files, in purpose of making sure of 

entries correctness, and to perform appropriate data updates. also , these queries may be 

simple or complex queries.Figure (8) below show the query screen. And, figure (9) show the 

answer to query described below it. 

 

 

 

 

 

 

 

 

 

 

Figure (8): General query screen devoted to academic researchers. 
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Figure (9): The results of the associated example. 

Query 1: List of all the patients are had illness name " Diabetes /Suger in Urine", medicine name " 

Buscopan" and medicine date between 03/05/1999 and 20/12/2006. 

 

3.4 Connect to internet 

EHR enableto access on a real time to any patient„s record and its history from all the possible 

systems in any place in the world, because of, that all these information are  consolidated in 

anintegratedpool. This information includesa comprehensive view of patient„s information. EHR 

also constitutes the collaboration of data from different entities like patients information, labs data 

for the patients and, other clinical data information related to the patient, hospitals, or from any 

medical institution in world.  

in this case, the EHR system will ensure several advantages , such as, better accessibility, i.e., 

faster access to patient information, supports the security and integrity of the patient information,  

few or free from error, and many other.  

 

4. Conclusions  

The presented application attempts to reach solutions for some problems faced by leaders and 

decision makers and by those concerned with medical information systems.It assists health 

professionals in accessing patient medical information fast, creates a national repository of health 

data, and will therefore make the deployment of telemedicine applications easier in the future. In 

this manner, the presented system may improve the operation of the healthcare organizations. It 

makes quicker lab results, instead of relying upon traditional routines , many lab results can be 

returned to physicians as soon as they have been completed. This helps speed the entire process 

which reduces waiting periods.It provides an integrated system for managing and following up 

users of medical information systems. 

 

The presented application has been a boon in health care segment and has helped in reducing 

paper to a great extent.It enables users of medical information systems to exchange data easily and 

fast.The presented application creates new opportunities for patients and physicians to interact in 

ways that were impractical only a few years ago. EHR provides admitting staff, physicians and 
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business professionals appropriate access to common patient data while maintaining privacy 

requirements.It also improves communication and collaboration, provide a great opportunity for 

early detection of epidemics and clinical audits, and enhance better resource allocation. 

 

Finally, the EHR system is a huge project required participation and cooperation efforts of many 

foundations, hospitals, health centers, private clinical, and different specialists, in addition to 

governmental support and this work is a primary modest step toward a complete aim the EHR 

system. 
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