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INTRODUCTION 

In today's world, due to the spread of science and 

technology and the complexity of human relationships, 

health care issues have changed. So, in this new space, it 

is possible to define technologies such as open source 

software (OSS) for keeping healthy people. The Open 

source movement has been founded as the best way to 

encourage developers to produce high-quality and free 

software. The open source software has been developed 

in a cooperative and distributed way that uses the internet 

and have a license.
1,2

  Licensing has an effective impact 

on the motivation of developers, and also has an effective 

role on the users, to accept the software. The examples of 

such licenses are General Public License (GPL) by Linux 

and General Public License by the Mozilla Institute. The 

open source model incorporates the ideas, creativity, and 

participation of different developers, users, and 

communities that are willing to support the project.
3-5

 The 

most important factor for using such softwares is the free 

use of them by public without any limitations.
6
 

For the first time in 2005, Canada Health Infoway 

introduced the first open source project which enabled 

hospitals and developers to ensure the safe exchange of 

patient health records.
4,7

 Along with the development of 

electronic health records systems to enhance the level of 

access to patient information and support the clinical and 

executive activities of health care organizations, in recent 

years a number of these organizations have been 

continuously trying to create open-source EHR software. 

Their goal is to decrease the cost of creating and 

maintaining electronic health record systems.
4,8-11

 

From the other side, every year, millions of people die 

due to infectious diseases such as AIDS and 

Tuberculosis. Most of these people are living in 

developing countries. In response to these pandemic 
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mortality, concerted and rapid efforts to create flexible 

information systems for prevention and treatment of 

diseases, is needed. The Open MRS is a collaborative 

effort that can be used as a basis for the development of 

electronic health records and also the management of 

patient’s health information in developing countries.
12-14

  

Initially, the Open MRS was supposed as a general goal 

for the creation of electronic health record systems. The 

project has primarily created to manage health 

information of patients and support a wide range of 

medical treatments. It was a configurable and open 

source project which presented electronic medical records 

applications for providing health care services in 

developing countries.
14,15

 Open MRS is based on a 

conceptual dictionary that describes all data items such as 

clinical findings, laboratory test results and 

socioeconomic conditions which can be stored in health 

information systems. With this approach, when adding 

new concepts, there is no need to modify the database 

structure and it's easy to share data dictionary between 

projects. The most important feature of Open MRS is its 

modular structure, which leads to the planning of new 

activities without modifying the data structure. Open 

MRS should only be run by experienced IT professionals 

who have sufficient knowledge of data structures and 

clinical systems implementation.
15-17

 The purpose of this 

study is to highlight the advantages of Open MRS in 

management of health information of patients. 

METHODS 

This narrative review article is conducted by searching 

articles in scientific databases (SCOPUS & Google 

Scholar & Pub Med) and e-Journal (science direct). 

FINDINGS 

The first prototype of Open MRS was created by the 

Regenstrief Institute in response to the AMPATH project 

in Kenya for AIDS in February 2004. At the same time, 

the team for developing electronic medical record at the 

non-profit healthcare organization (Health Partners in 

Massachusetts) was looking for ways to develop a 

medical records system for managing tuberculosis in Peru 

and AIDS in rural areas of Hawaii. The members of these 

two projects had common achievements for medical 

information systems and health care development. So, 

Open MRS was created as a result of the collaborative 

efforts of them.
12,14,15,18,19

 Figure 1 shows the OpenMRS 

software platform. 

The first OpenMRS system was implemented in Kenya 

and followed by Rwanda and South Africa to manage 

health information in patients with AIDS. Then, these 

systems were implemented in many countries, including 

Mozambique, Tanzania, Malawi, Senegal, Uganda and 

Haiti. The latest major Open MRS project was in January 

2010 after Haiti earthquake. This system was used for 

managing information of injured people. Today, 

OpenMRS is widely utilized all over the world.
4,18,20,21

 

 

Figure 1: Open MRS software platform. 

The technical architecture of OpenMRS is in three main 

parts including data model, application programming 

interface (API) and web App. The data model is a data 

repository which has been designed based on the 30-year 

history of the medical record system of Regenseric 

institute. Data model as a patient-centric model 

guarantees the scalability and flexibility of the system 

and clearly demonstrates how health care information is 

stored. It matches with HL7 standard very well and have 

the capability to support modular programming. There is 

a conceptual dictionary in the heart of this model. This 

dictionary contains all of the unique concepts such as 

questions and answers throughout the system and also 

default concepts such anatomic sites, diseases, drugs and 

symptoms. It can provide a flexible way of encoding, 

searching and saving data.
4,14

  

The API provides an application for data model and 

allows developers for programming on an extended scale. 
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This part is the interface of the second layer of the system 

architecture. It includes events and codes which were 

added by the modules. The data model is inherently 

complex and is bound by many relationships that the 

APIs obscure these complexities by coding.
12,22

 The 

OpenMRS is web-based by default and provides access to 

the database by connecting to an API. This layer makes it 

possible to customize the web-based environment. It 

includes a wide range of useful tasks including; data 

warehouse creating and storing, conceptual directory 

management, clinical data management, user 

management, role management and forms management. 

This layer is written using JAVA, JSP and HTML, and 

provides a bridge between the clients and the server.
12,14

 

The core application of the Open MRS software includes 

a web application, which is based on Java and JavaScript, 

and numbers of open source software such as My SQL, 

Apache, Tomcat, Mozilla Firefox and Hybrid. All of the 

components in this software use the form entry module. 

This module allows developing forms for recording and 

saving data. OpenMRS has developed standards to 

enhance collaboration with other systems in order to 

support the server-client and the distributed applications. 

Standards such as XML and X-Form are used for 

exchanging and displaying data and forms. By using 

these standards, data is exchanged between Form Entry 

and App Layer Package.
4,14

 

DISCUSSION  

EHR systems provide useful and suitable information for 

making the best decision about the health care services 

which deliver to individuals. Along with improving 

health care, by applying EHR, medical errors can be 

declined. Regarding the necessity of accepting health and 

medical informatics softwares, open source solutions 

have been considered in the health care institutions.
4,23,25

 

Open source softwares are intermediary tools for 

development of health care applications and at the same 

time have a high potential for supporting the health 

information systems.
6,14

 Over the past years, serious 

efforts have been made to create open source electronic 

health record systems. The greatest benefit of OpenMRS 

is it’s flexibility to adapt to the specific needs of any 

center. Previous studies indicated a growing interest in 

Open source softwares among the health care 

organizations.
4,6,23-25

 Creating Open MRS systems 

through reducing the cost of installation, maintenance and 

update of the electronic health record systems, will lead 

to the more cost savings for physicians and other health 

care providers. They can lead to the better information 

management of patients and improve the quality and 

efficiency of health care services.
24
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