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ABSTRACT 

The problem of effective healthcare delivery system in most African countries especially remote 

areas cannot be over emphasized as the populace experience poor healthcare delivery due to high 

level of poverty, shortage of trained and experienced medical personnel and poor roads to limited 

health facilities available in the urban areas. In this study, we proposed an architectural 

framework for web-based telemedicine system in which a remote medical centre can access the 

medical resources available in urban medical centres via the web. A Web-based application was 

developed which offers real time audio-visual communication between the remote medical 

personnel/patient and the medical experts in the urban areas. The web-based telemedicine 

application is a database driven application which gives web users access to basic healthcare 

services.  
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1. INTRODUCTION  

Telemedicine system has been identified as an approach to address the problem of healthcare 

delivery and the development of healthcare systems in remote areas by improving 

communication capabilities and providing convenient access to up-to-date information, 

consultations and other forms of medical support. Telemedicine enables another form of 

humanitarian aid whereby specialists from industrialized countries can offer part of their time 

and knowledge to assist doctors and other healthcare professionals in developing countries. 

Telemedicine literally means “medicine at a distance”.  Telemedicine involves the use of 

telecommunication to provide medical information and services [1].  The World Health 

Organization (WHO), describes telemedicine as the practice of medical care using interactive 

audiovisual and data communications for medical care delivery, diagnosis, consultation, 

treatment as well as education and the transfer of medical data [2].  

In the developed countries, the system is a viable tool for delivering healthcare services in rural 

and remote areas where they have little or no access to quality healthcare services. With the aid 

of Information and Communication Technologies (ICT), thereby bridges the gap between 

patients and healthcare providers [3].  The patient and healthcare provider do not have to be in 

close proximity, which is of particular benefit to those in rural areas without access to the full 

spectrum of healthcare specialists[4]. The most common use of telemedicine is in areas where 

there are shortages of doctors and specialists that can diagnose specific medical conditions.  

Lack of communication between healthcare providers within a healthcare system has been 

identified as one of the prominent problems in many developing countries [5, 6, 7]. To make 

things worse, developing countries have very high patients-per-doctor ratios, which are a general 
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indicator of the amount of healthcare or lack thereof that exists in a region. As a point of 

comparison, industrialized countries such as the United States have one doctor for every 200 to 

500 people, while developing countries in West Africa have as little as one doctor for every 

40,000 people [8].    

Advantages of telemedicine system were identified to transcend geographical boundaries, 

transcend temporal boundaries, reduce costs, increase patient comfort, security, and satisfaction, 

and to digitize health communication via web-based services [9]. 

Availability of internet has made telemedicine system to be possible.  Telemedicine practice can 

be divided into two distinct categories, real-time and store and forward telemedicine [10].  The 

real time telemedicine also known as desktop-based application which involves synchronous 

interaction between the parties concerned while store and forward telemedicine is asynchronous 

interaction such that clinical query can be transmitted by the referrer and then answered by a 

specialist at a convenient time. The store and forward telemedicine can also be described as web-

based telemedicine system which is a database driven application and it provides a secure 

method for the exchange of information [11].  The patient can access the web application via the 

internet to access the basic healthcare services and leave message for any doctor on the 

telemedicine system. The doctor in turn can access the web application via internet and respond 

to the patient’s request. In this case, it is not necessary for the patient to go to the hospital 

premises before he or she can communicate with the doctor or the healthcare provider which in 

turn will reduce crowd in the hospital. 

In order to achieve such ambitious goals we have identified the following functions that the web-

based system must facilitate;  patient registration and discharge, diagnosis and consultation, 

prescription and treatment, patient’s referral to medical providers, medical providers’ 

examinations, the storage and retrieval of information, administration and database management. 

 

2. MATERIALS AND METHODS 

The analysis of existing methods of healthcare delivery system was done to identify major 

problems associated with healthcare delivery system via telemedicine. The major problems 

identified include inadequate power supply, lack of infrastructure and poor education on the 

benefits of telemedicine. In this research, we present a framework for the development of a 

telemedicine system that is capable of providing basic medical consultation and delivering 

healthcare services via web-based telemedicine system. 

 

2.1  Architectural  Framework 

Figure 1 depicts the complete architectural framework for both web-based and desktop-based 

telemedicine system, the web-based application is database driven which is hosted by the web 

server connected to the internet.  The patient can access the web application via the internet to 

access the basic healthcare services and leave message for any doctor on the telemedicine 

system. The doctor in turn can access the web application via internet and respond to the 

patient’s request. The desktop application telemedicine enables the general practitioner with the 

patient at the local hospital communicates in real time audio-visual with the specialist doctor at 

remote hospital over internet.  The firewall ensures the security of the local and remote networks 

of the hospitals.Figure 2 shows the simplified architectural framework for web-based 

telemedicine application where the patient can access the system on the internet, to register, login 

and send message about his or her illness to the Doctor in the hospital without visiting the 

hospital or travel a long distance before he/she can communicate the doctor, then the doctor can 
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make prescription through address of the patient immediately.  The administrator manages the 

telemedicine database at the backend.  

The Telemedicine Program was developed using HTML (Hypertext Markup Language), JSP 

(Java Server Pages), C#, MySQL (My Structured Query Language), Java Script and Flash. 

HTML was used for designing of the web pages with Java scripts embedded to enhance it with 

interesting elements.  Java provided an interface to HTML pages. The second middle layer was 

developed using JSP while the backend layer, database was designed using MySQL.  

The minimum hardware requirements for the Desktop is Intel dual core processor, 2.0GHz, 1GB 

RAM, hard disk of 250GB, 32-bit operating system (OS) with relevant input devices e.g. 

keyboard, mouse, web camera, headphone with speaker. The system implementation was done 

using Java run-time environment 1.4 and Dot Net Framework 3.0. The web-based system can 

run on any internet compatible operating system with Flash Player and web browser while 

desktop-based application is for windows OS.The minimum requirements for the server system 

is Intel 2.13GHzQuad Core, 4GB RAM, 146GB SAS (Serial Attached SCSI(SmallComputer 

Systems Interface)) HDD with Windows 2003 Server OS. 

 

 
Fig. 1. Complete architectural framework for web-based and desktop-based telemedicine system 
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Fig. 2.  Simplified architectural framework for web-based telemedicine system 

 

3.   RESULTS AND DISCUSSION 

The web-based telemedicine system aims at creating facilities for patient’s registration, 

consultation, diagnosis, test recommendation and drug prescription. The patient has the 

flexibility of choosing from a pool of experts and seeks second opinion from knowledgeable 

resources. The program accomplishes the task of providing a suitable platform for patients to 

address their consulting needs by a single click on each interface. MySQL database management 

system and Netbeans 6.9.1 integrated development environment platform was used in developing 

the web application. This application should be hosted on a web server for it to be available on 

the World Wide Web (www). The database layer is broadly divided into 3-logical modules: 

Patients’ module, Doctors’ module and Administrators’ module. 

Patients’ module deals with the patients’ information, whereby the patient can register on the 

telemedicine system and login for consultation with the doctor at any desired time. This module 

can be categorized under the following sub-modules; patient registration, patient login, patient 

visit.The doctor’s module facilitates the doctors to effectively interact with the patients. This 

includes the following sub-modules; doctor registration, doctor login, patient details. 

The Administrators’ module consists of administrator’s login, viewing database and updating 

database.The administrator has the right to view the database for patient’s information, doctors’ 

information and can also update database which includes updating all the patient profiles and 

doctors profiles. 

The desktop-based application is an extension of the web-based system which provides a 

synchronous duplex audio-visual real time communication between remote doctor/patient and 

specialist doctor similar to video conferencing of Bellazziet al. [12]. Our system is capable of 

carrying out telediagnosis, teleconsultation and teleprescriptionvia video-conferencing as 

proposed by Fouad [13]. 
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4.  CONCLUSION 

This paper presents a framework on web-based telemedicine system to provide healthcare 

services to remote areas. Web-based telemedicine has been viewed as a means of making 

healthcare services delivery possible to remote areas at a reduced cost. With rapid development 

in information and communication technology (ICT), it is possible to transmit text, sound, video, 

image and other information from one location to another. A model database driven web 

application was deployed on a local host based on the architectural framework proposed. 

Information storage and retrieval was seamless. Synchronous duplex audio-visual 

communication was tested with good latency on desktop-based system. Our experience with the 

prototype on local host shows the promise of a web-based telemedicine system which can be 

developed. Telemedicine has the potential to change the way healthcare delivery is being 

handled especially in developing world if properly harnessed and thereby reducing the overall 

cost of healthcare delivery system.  
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