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Abstract

The purpose of this study is to propose a conceptual framework for telemedicine system performance in developing countries. The developing countries still having a big challenge in implementing telemedicine system and this research is assessing healthcare practitioner viewpoint in Malaysia. Malaysia has started implementation of telemedicine localise project since 1997. A framework model is developed to predict user interaction of the telemedicine system performance by three outputs: net benefit, system expectation and adoption. The outcomes of this research study should give insightful knowledge to researchers in academia and system implementer in developing countries. 
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Introduction
A medical technology face a great challenge as the healthcare services has been improved globally due to the innovation of the telemedicine application. The telemedicine application are rapidly being using by the healthcare practitioner as an alternative methods in healthcare services and it’s provide a lot of benefit and advantages in improving patient’s healthcare at a distance.
Telemedicine is a delivery of healthcare services and application basing on Information and Communication Technologies (ICT) tools to improve people’s healthcare in their daily life (World Health Organization (WHO), 2010). According to the Institute of Medicine, (1996), the telemedicine is defined broadly as “the use of electronic information and communication technologies to provide and support healthcare when distance separates the participants” The use of telemedicine has being growing globally especially in developed countries, and it is increasingly adopted in developing countries like Malaysia. This paper outlines a research study that examines user’s telemedicine system performance and adoption with the development of user interaction framework model.

In this study, only healthcare practitioner will be assessed as the principal users of telemedicine application. The healthcare practitioner used the telemedicine application to evaluate patient in healthcare services by making a medical decision, remote sensing and monitoring in the real time and store and forward management of patient by a distance (Jaber et al, 2014). The advancement and modernisation of telemedicine need to be matched up with innovation adoption and technology acceptance within the key user especially healthcare practitioner for its effectiveness and optimization in usages (Amadi-Obi et al 2014; Zanaboni & Wooton, 2012; Jackson & McClean, 2012)
Literature 
Telemedicine in developing countries 
Developing countries are still in the early stages of telemedicine implementation and only a few countries have begun their own initiative project to use telemedicine application as part of technology updated in healthcare services. In contrast, telemedicine applications have been widely used in developed countries. The implementation of telemedicine is recognised to provide a lot of benefit and advantages as it is determining the enhancement to provide a better quality of healthcare under continuous pressure to reduce cost especially in developing countries (Mackert et al, 2010). 
Telemedicine for reforming the healthcare services industry can take many forms. In this research, the telemedicine application has been identified as improving the healthcare access to the people in remote location thus will generate the big impact to service providing and economies in developing countries. According to Frost and Sullivan (2014), in 2012 it is reported that in Asia Pacific region alone, the telemedicine equipment has generated sales of US 773 million and it was increased every year. The developing countries experiences an improvement of telemedicine implementation which are driven by a factors of poor facilities and infrastructure, ratios between healthcare practitioner and patients, ageing population, high spread of viruses and chronic diseases (Zanaboni & Wooton, 2012).According to Edworthy (2001), the successful of implementing the telemedicine services in developing countries consists of on how the local people’s support expertise in the technology, good maintenance and management of the system, good ICT infrastructure, and a security framework for the users. 
Telemedicine in Malaysia 
Malaysia established the Multimedia Super Corridor (MSC) in 1996 to enhance the use of ICT in the country. There were total 7 flagships to drive Malaysia into the ICT limelight and telemedicine was chosen to be one of them (Lee et al 2012; Judi et al 2010). Ministry of Health (MOH) Malaysia, a constitution body under Malaysia’s government was responsible as healthcare services provider for citizens and initiated national telemedicine project by publishing official Telemedicine Blueprint in 1997. Telemedicine Blueprint is an informatics framework model for the beginning implementation of telemedicine project in Malaysia. It emphasized the healthcare revolutionary from the traditional system to advanced system by harnessing the capability of ICT potential which is promoting greater access to the rural and remote areas for healthcare delivery (Ministry of Health (MOH) Malaysia, 1997).

According to Judi et al (2010), the development of telemedicine in Malaysia is in line with the rapid advancement of telemedicine services, however, hospital in Malaysia still in the early stages of the implementation and adoption. Since early 2000s, MOH has deployed a telemedicine application to be used for healthcare delivery that consist of Telehealth ICT project, Teleconsultation, Teleprimary care, Teleradiology and Integration of the Healthcare Management System.However, there are an argument that the telemedicine required a good management in the project implementation due to an issues of the technology acceptance and adoption among the users, cost effectiveness, and integration of the projects (Ahmadi et al 2015; Lee et al 2012; Judi et al 2010; Abdullah, 2008).
Research Approach 
The research approach applied in this study evaluates telemedicine system performance by surveying healthcare practitioners basing on user interaction model. User interaction is a subset to Human Computer Interaction (HCI) that explains how users act with the computerised system and how the computerised system act to users which is vice versa in performing the tasks related to technology (Shneiderman & Plaisant, 2010). In HCI, a persons or a group need to be satisfied in the most effective way when they do the tasks or working with the computerised system to get the optimized performance results.

Human Computer Interaction (HCI) 
The goals of human-computer interaction (HCI) study are to make systems more usable, more useful and to provide users with experiences fitting which is related to the current technology phenomenon (Fischer, 2001). According to Shneiderman & Plaisant (2010) and Sittig et al (1999), HCI can be evaluated by five key pillars; system response time, time required by users to learn the system, ability of users to remember what they learned, error rate and subjective user satisfaction to use the system. In healthcare services, HCI studies can facilitate a goal of design revision and improve the user’s performance (healthcare practitioner) usage. Apart from that, HCI also provides a valuable method to improvise the system implementation and performance in the future (Sittig et al 1999). 

Proposed framework for Telemedicine System Performance (TSP)

The proposed framework will explain the telemedicine application system performance based on the view of healthcare practitioner by applying an integrated factors pertaining on the user satisfaction and user technology acceptance using a hybrid model from Web Based Information System Success Model (WISSM) by Garrity et al (2005) and The Unified Theory of Acceptance and Use of Technology Method (UTAUT) by Venkatesh et al (2003). 
In this research, the user satisfaction factors comprise the characteristics of satisfaction to use the telemedicine application based on the interface and process that will impact on performance measures in using the technology. According to Chau & Hu (2002), the user satisfaction context concentrates on important aspect of the technology under investigation that will provide a reference point for healthcare practitioners to use the healthcare technology. Furthermore, the user technology acceptance refers to the technology implementation in a specific healthcare practitioner environment take place, and also underlying to organizational performance setting that affected to decision making in organizational management (Venkatesh et al, 2011). 

Web Based Information System Success Model (WISSM)

Web Based Information Systems Success Model (WISSM) is a model framework in an information system that was updated  from the extension of Delone and Mclean’s information systems success model, Technology Acceptance Model (TAM) and the Garrity and Sander’s Model of IS Success as underpinning theoretical framework (Garrity et al 2005). According to Garrity et al (2005), the WISSM success was developed to examine a consumer purchasing decision with focused on User Satisfaction that consists of three fundamental components; Task Support Satisfaction (TSS), Decision Support Satisfaction (DSS) and Interface Satisfaction.

The approach taken by Garrity et al (2005) in making a WISSM success are goal oriented methods; end-users need to be supported by a high quality performance systems to perform their tasks or applications in using the Information System (IS) technology and it should be related to the end-users job function which is varied.

Figure (1) shows the WISSM developed by Garrity et al (2005). The efficiency of the application in information system interface is measured using the Interface Satisfaction which is directly to DSS and TSS to accomplish the goals of interface design to support the users in using the system. The effectiveness of the systems is measured through the DSS which is directly to the TSS. The overall efficiency and effectiveness of the WISSM is measured via the TSS which is directly to the behavioural intention to use Electronic commerce (EC) website.

>>> INSERT FIGURE 1 ABOUT HERE
The Unified Theory of Acceptance and Use of Technology Method (UTAUT
Recently, healthcare technology research become a crucial theoretical instrument for the researcher to study their technology acceptance which helps members who are actively involved in IT projects such as administrators, designer, purchasers, vendors and others with aims to get a successful criterion in implementation and project execution (Holden & Karsh, 2010). In order to increase the IT use by the individual or organisation, UTAUT that manipulate the factors of TAM, allows the goals of intention to access the key function of promoting technology acceptance to the use of new innovation and invention. 

The success of the new innovation is dependent on the technology acceptance by the right consumer adoption. Venkatesh et al (2003) have developed an integrated model to identify and validate user acceptance towards new technology which is known as Unified Theory of Acceptance and Use of Technology (UTAUT). There were eight models consist of theory of reasoned action, technology acceptance model, the motivational model, the theory of planned behaviour, a model combining the technology acceptance model and theory of planned behaviour, the model of personal computer utilization into one inclusive UTAUT model design to identify individual acceptance related to the adoption of new technology. 

According to Hennington & Janz (2007), the eight variables in UTAUT help to identify the technology acceptance and use, and its enable a factor in understanding a future technology adoption. Figure 2 shows the original UTAUT model by Venkatesh et al (2003).
>>> INSERT FIGURE 2 ABOUT HERE

Based on Venkatesh et al (2003), there are four key construct exist to be used to perform in identifying the user acceptance of new technology by consumers. The four key construct consists of performance expectancy, effort expectancy, social influence and facilitating conditions. The UTAUT model established a beneficial mechanism for managers and administrations of the organisation to evaluate the favourable outcome of the new innovation, new IT introduction and new technology use. 

For this research, the revised UTAUT by Venkatesh et al (2011) which was used to study Electronic Medical Record (EMR) system will be applied to test for the telemedicine system performance (TSP) that currently being used in Malaysia. The moderator consists of gender, age, experience and voluntariness of use from the original UTAUT need to be modified and significant with the telemedicine application context.
The conceptual framework
Three factors from WISSM consisting of Interface Satisfaction, Decision Support Satisfaction and Task Satisfaction will be integrated with three variable factors from UTAUT which includes performance expectancy, effort expectancy and facilitating conditions. Figure (3) show the proposed conceptual framework to measure the telemedicine system performance. In addition, the security and privacy factor from Yang et al (2005) have been added in the framework as part of performance measure in telemedicine system performance. The output of telemedicine system performance utilising three measurement areas of: telemedicine net benefit, telemedicine system expectation and telemedicine adoption 
>>> INSERT FIGURE 3 ABOUT HERE

Research Design 
In this research, the assessment of telemedicine system performance will be done in hospitals at Kelang Valley Malaysia consists of 2 states: Wilayah Persekutuan (Kuala Lumpur & Putrajaya) and Selangor. In Malaysia, there were only a few study related to telemedicine and most of the study in healthcare services focus on the adoption of Hospital Information System (HIS) and Electronic Medical Record (EMR) (Marzuki et al 2012). The past research by  Judi et al (2010) only evaluate a few hospitals in Kelang Valley for  the telemedicine adoption, which is not cover all the MOH’s public hospital in the region and it was only based on the professional individual’s motivating factors to use the telemedicine technology.
Esmaeilzadeh & Sambasivan (2012) claimed that there is an evidence and justification that healthcare practitioners are unwilling to use the Clinical IT (new medical technologies) in their daily works because it has changed the traditional practice pattern in medical services. They also argued that the factors affecting adoption and acceptance in using the healthcare technologies within healthcare practitioners are incorporating with the characteristics of physician, IT knowledges level and the features of technologies/systems. 
Based on the report by WHO (2009), the most commonly telemedicine applications used globally in the healthcare services consists of teleradiology, teledermatology, telepathology, and telepsychiatry. In this research, the assessment  is focuses on the broad range of telemedicine application comprised of telemonitoring, telediagnosis, teleconsultation, teleradiology, teledermatology telepathology, educational, electronic medical record and others (will be specify by the healthcare practitioner under investigation during the main field work). 

In this research study, a context based approach will be used to observe the telemedicine application used in Malaysia and utilizing a self-administrated questionnaire to examining the healthcare practitioner in using the technology. The questionnaire content design will be based on the pertinent theories proposed and verified by the previous related research. The questionnaire survey will be distributed to healthcare practitioner who is currently using the telemedicine application in Malaysia. According to Creswell (2014), by using the quantitative research approach on self-administrated questionnaire, the relationship among the integrating factors can be determined based on the assumption of deductive theories and then make a generalization of the findings. 

Pilot Test 
Data collection of this study will be done at Malaysia in Q1 2016 quantitatively by conducting semi-structured survey questionnaires. The results from the data collection will be used for research’s finding to understand the telemedicine system performance among healthcare practitioner in Developing Countries. In addition, a pilot study has been conducted in Q3 2015 using 15 survey questionnaires. The survey respondents for the pilot study included of 12 medical officers and 3 senior nurses. These pilot studies were used to test the validity and general understanding of the questionnaire’s item. The Cronbach Alpha test using SPSS version 20 is used to measure the reliability of the items factor measures in the framework. Table (1) show the results of the Cronbach Alpha for the pilot study. The values of the Cronbach Alpha’s are ranging from 0.716 to 0.976. All the item factors demonstrated a very good reliability results above the suggested value of 0.7 (Pallant, 2010). 

Table 1 - Cronbach Alpha results for pilot study
	Item Factor
	Cronbach Alpha

	Telemedicine Net Benefit
	0.922

	Telemedicine System Expectation
	0.965

	Telemedicine Adoption
	0.952

	Interface Satisfaction 
	0.976

	Decision Support Satisfaction
	0.976

	Task Support Satisfaction
	0.935

	Performance Expectancy
	0.971

	Effort Expectancy 
	0.969

	Facilitating Conditions 
	0.716


Discussion 
A research gap was highlighted by Zheng et al (2009) in assessing the performance measure on the user interaction and design system flow in the healthcare context. According to Wixom & Todd (2005), there are only a few studies related to technology performance by integrating user satisfaction and technology acceptance in the perception of information system (IS) success. The integration of user satisfaction and technology acceptance builds a strong relation that distinguishes belief and attitude from user perspective to improve their performance in using the new technology. The integration of user satisfaction and technology acceptance can help to build a bridge from design and implementation with the system characteristics; therefore it can be used as a streams tool for performance measurement of telemedicine applications in healthcare contexts. Therefore, the outcome of this research study should give an insightful knowledge to researcher in academia and system implementers of telemedicine projects, service providers and healthcare administrator’s in developing countries. 

Conclusions 
It is significant to understand the telemedicine system performance in order to know their impact on healthcare services in Malaysia. This research is aimed to develop a research framework that understands the impact of user interaction that will be affected telemedicine system performance by utilising three output measurements: net benefit, system expectation and adoption. This research is still in the early stages and we will look forward analysed data collected for the validation of item factors and redraw a relationship for the proposed framework. 
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Figure 1 - The Web Based Information Systems Success Model (WISSM). Source: (Garrity et al 2005)
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Figure 2 - The original UTAUT Model. Source: Venkatesh et al (2003)
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Figure 3 - The conceptual framework of Telemedicine System Performance in Developing Countries
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