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Abstract 
The primary objective of this article is to devise a comprehensive framework that facilitates the development of suitable conditions in developing nations, taking into account various influencing factors. The study extensively investigates ten factors extracted from over 40 relevant works available in the literature. Specifically, the research concentrates on the healthcare domain and medical records, with a specific emphasis on Iraq as the target region. The outcomes of this study possess the potential for broader applicability and can be assessed across diverse locations, thereby enabling the generation of comprehensive predictions for knowledge discovery.
This research employs an intelligent systems approach by integrating the notions of information system success and e-service quality. By adopting this lens, the study aims to comprehend the significant impact of the quality of service systems and customers' continuous intention to utilize E-health services, mediated by users' experiences. Through this exploration, the article seeks to provide valuable insights into enhancing healthcare systems and advancing the utilization of technology-driven solutions in the healthcare sector, particularly in developing countries.

1. Introduction 
In this study, development of framework for e-heath and the use of advanced e-heath technologies are explained. E-heath is the use of modern telecommunications and information technologies for the provision of clinical care to individuals at a distance, and transmission of information to provide that care. E-heath can be used for decision making, remote sensing, and collaborative arrangements for the real-time management of patients at a distance. The use of telecommunications and information technologies in providing health services is determined. E-heath is described as combination of topics from the fields of telecommunication, medicine, and informatics. The medical systems infrastructure consisting of the equipment and processes used to acquire and present clinical information and to store and retrieve data are explained in details. The challenges existing in e-heath development in different countries are given. Technological, political, and professional barriers in applications of e-heath are defined. An investigation of e-heath applications in various fields is presented, and enormous impact of e-heath systems on the future of medicine is determined.
2. Hypotheses Development
2.2.1. System Quality

System  quality  measures  technical  success  and  can  be  defined  as users‘  perceptions regarding the technical level of communication [1] Data processing capability of a system, in terms of the ability of a system to integrate data from different places, can effectively influence high use and increase satisfaction among users. A system is said to be of quality when it is useful, available, reliable, adaptable and gives a timely response. posits that there are three key elements that can have a positive impact on system quality. 
These are system reliability, privacy and system efficiency. Systems quality in E-health service system reflects users’ perceptions regarding the technical level of communicating.

Four core sub-dimensions emerged as users’ perceptions of systems quality in E-health service systems: system reliability; system efficiency, system flexibility and system privacy. The first sub-dimension, system reliability, indicates the degree to which the E-health system is dependable over time [2] ,measuring service promise as indicated by the following comments “It performs smoothly” and “It is dependable”. 
The second sub-dimension, systems efficiency, defines the degree to which the E-health service system is easy to use. It measures use efficiency of the service system, as reflected by the following comments: “this service system is simple to use” or “this service system is easy to use”. The third sub-dimension, systems flexibility, indicates the degree to which a system can be adapted to a variety of user needs and changing conditions [1]–[3] In fact, it reflects the flexibility of the system as reflected by the comment “It can flexibly adjust to meet my variety of needs.
 Systems privacy, the final sub-dimension, relates to the extent to which the E-health system protects the privacy of patients’ health information.. In electronic health, ‘privacy’ has always been cited as an important parameter to gain reliance on the service systems, as reflected by the comments “It protects my personal information” and “It offers me a meaningful guarantee of my privacy”. Therefore, the study proposes four sub-dimensions as the important aspects of E-health system quality.


2.2.1.1. System reliability

This is the degree to which the system is available on a regular basis. System  reliability  can   be  defined  as   ―the  ability  to  perform  the  promised  service dependably and accurately[3]. A user's ability to depend on the   system   to   complete   the   task   without   system   problems   and   system   frequent breakdowns. [4] opined that system reliability involves service providers keeping to their promises and ensuring that billings and records keeping are done accurately. Reliability is considered the vital core of service quality. points to the fact that a system is said to be reliable when the technical and service personnel are readily available to resolve technical problems and system failures around the clock with minimal disruption of services. A poor network signal might pose a greater challenge to the reliability of mobile technology services. System reliability is perceived to have a strong influence on usage and user satisfaction of an information system. Reliability is mainly related to compliance, which is one of the strongest predictors of e-satisfaction.  One relevant factor in this technical assessment is availability and reliability of network connectivity. mheath reliability also refers to the degree of smoothly performing and dependable   

2.2.1.2. System privacy

Privacy information refers to sensitive attributes of a patient, including illness and income. In the process of data publication, while considering the distribution characteristics of the original data, it is necessary to ensure that the individual attributes of the new dataset are properly processed, so as to protect the patient’s privacy [5]. Privacy and security issues are complex to handle by numerous information technology service providers[6].
 Personal privacy, data privacy and risk free environment are some of the challenging issues facing the usage of mobile services. defines security or privacy as the degree to which the customer believes the system is safe and can be trusted. Three key E-health information security and privacy threat issues were outlined by.
They are identity threats (this is where a patient loses or share an identity, or the identity is misused for medical fraud by health personnel); access threats (this is unauthorized persons having access to health records deliberately or mistakenly); and disclosure threats (this is unauthorized disclosure of health such as decrypting of data store on previous, current or future communications between the user and the service provider for profit or reward)., strongly believe that privacy issues must be considered in the design and implementation of E-health applications; and more authentication mechanisms, access control and encrypting of all communications with strong encrypting key must be ensured by E-health service developers and providers. In addition ensuring that the medical data security is an important factor for the development of internet medical of thing (IoMTs) which can obtained through data confidentiality, data integrity, data availability and data freshness. In electronic health, ‘privacy’ has always been cited as an important parameter to gain reliance on the service systems, as reflected by the comments “It protects my personal information [6], [7] and it offers me a meaningful guarantee of my privacy and not share patients information with others. E-health privacy is important to ensure system quality through its capability of E-health to obtain query capabilities from localized trusted authorities according to their attributes.

2.2.1.3. System efficiency
This can be defined as the degree to which a system is simple to use, properly structured and able to meet various needs of the user. [8] are of the view that consumers with little or no knowledge in the use of technology might not be willing to use technology perceived to be complicated. Delivering of the right information to the right customers is essential in promoting service quality. systems efficiency, defines the degree to which them Health service system is easy to use. It measures use efficiency of the service system, as reflected by the following comments: “this service system is simple to use” or “this service system is easy to use” and flexible to meet variety needs in time. 

E-health quality system is influenced by the innovative organizing the platform information which should bring a new value added to customers. The importance of continuance in IT services by stating that “long-term viability of an IS and its eventual success depend on its continued use rather than [its] first-time use.  Thus, continuance behavior is a highly relevant construct from a practical perspective because service usage obviously continues well beyond the initial adoption. Therefore, this research hypotheses that:
H1: There is a positive relationship between system quality and continual usage of E-health technology services.
The continuance theory posits that consumers’ satisfaction with a service is the primary motivation for continuance intentions. However, research is scant in exploring the impact of both service quality and satisfaction on continuance intentions., implies that both service quality and satisfaction influences one’s inclination to continue using health services. Studies have shown the tremendous role customer loyalty can play in firm performance [7], [8]. [10] argues that consumers would continue to use E-health technology services especially where service quality is high. Hence, overall service quality leads to satisfaction and has both a direct and indirect impact on continuance. Similarly, studies by [11] indicate that service quality has a strong influence on satisfaction and also has a positive influence on continual usage of mobile technology services
H2: There is a positive relationship between system quality and user satisfaction of E-health technology services.

2.2.2.  Service Quality

Human service is a key tool in influencing customer satisfaction due to the intangible nature of services. Service is the period of time during which a consumer directly interacts with a service provider. Interpersonal process is essential to the customer ‘s overall perception of the service provider ‘s performance hold that frontline personnel levels of interpersonal competence has a strong influence on service quality. Previous studies paid a considerable attention in quality service through physical service, however, it has not considered the same but replaced it with service quality with a context-based rationale. In face-to-face health services, the functional and behavioral quality of the provider (e.g. receptionist, nurse or the doctor) is vital and generally termed as service quality. However, in E-health, service quality perception actually starts from a user dials the phone number till hangs up the total experience or “combined effect” of mobile network, advice and service. 
Studies also suggest that these dimensions are interrelated and should be given equal attention to understand the quality dynamics of E-health . E-service quality research to date also exhibits a primarily front office orientation, concentrating mainly on the quality of the service of an e-service with the end users. However, many of the service quality failures in e-services have been related to fulfilment and back-office operations. Thus, service quality research in E-healthcalls for an integrated orientation by combining perceptions of systems, service and information (or benefits).
The attitude of an employee towards customers can also influence their satisfaction level. [11] identified attitude, behavior and expertise of the service provider‘s personnel as some of the service quality attributes that influences consumers ‘perceptions of the functional quality. Studies by [12] identified service attributes such as attitude, expertise, problem solving and information to have a strong influence on service quality of mobile service. [10] also identified three key elements that define service quality and these include cooperation, confidence and care.
2.2.2.1. Cooperation
This is the readiness of the service provider to deliver and provide prompt service to users [11], cooperation, refers to the willingness of the service provider to help users and deliver prompt service [2], which helps in problem solving [10]. Cooperation can be expressed in the form of prompt response to phone calls and services, and the professional way of handling and resolving complaints[4].  [13] also identified three key elements that define service quality and these include cooperation (the willingness of the service provider to deliver and provide prompt service to users), confidence (the degree to which a system is considered safe to use) and care (customized attention from service providers to consumers). [15] also identified the attitude, behaviour and expertise of service provider personnel as some of the service quality attributes that influence consumer perceptions of service quality

2.2.2.2. Confidence

this is the degree to which a system is considered safe to use [10]. Consumers must have confidence in the service provider to render services safe for use without complications. Consumer trust in the service provider can also increase consumer satisfaction and continual usage of the service. 

2.2.2.3. Care

This is customized attention from service providers to consumers.Training of employees on good customer relations and business ethics is an essential tool towards customer satisfaction [12] . [13] emphasized the fact that, in most developing economies, excessive demand for healthcare services and shortage of trained medical personnel affects how healthcare service providers respond promptly and show empathy to consumers. Electronic health technology creates the assurance of quality care and hence qualified health personnel must handle customer service requests [13]. Electronic health technology creates the assurance of quality care and hence qualified health personnel must handle customer service requests [13]. The effectiveness of E-health is not only to reach the patients or facilitate service responsiveness, but also to customize the services to cope with personal preferences and attract their intention [14], [15]. This is also affect patients satisfaction in using Electronic health especially when the healthcare providers touch individual needs [6], and customize their services to attract their interest [15]. In the healthcare sector, service quality and patient satisfaction continue to remain a critical issue for health service providers [16]. A study by [16] found that communication and the patient-provider relationship to be key indicators of health service quality leading to patient satisfaction. 

[10], argues that, users’ perceive value recurred from an IS use is dependent on service quality. [17], that investigated on mobile e-heath services in some developing countries found that service quality perceptions are better explained by information systems (i.e. platform quality), service between doctors and patients (service quality), and overall service outcome obtained from using the service (i.e. quality of advice). The importance of quality service lied on its effect on users’ perceived value and satisfaction [18], which affects the users’ of Electronic health continue to use [19] . Therefore, the following hypotheses are developed: 
H3: There is a positive relationship between service quality and continual usage of E-health technology services.
H4: There is a positive relationship between service quality and users’ satisfaction to use E-health technology services.

2.2.3.  Information Quality

1.1. Information Quality

Information quality refers to the degree of usefulness of the information service to accomplish a specific task and the  extent  to  which  comprehensive,  precise,  and  timely information is delivered during the communication process with the user interface. According to[16], the quality of information system is the result of the utilization of system software and hardware. Despite, the importance of information quality on technology use, few studies have examined the effects of information quality on satisfaction and continuous intention to use regarding usage of E-health systems.
The quality of information is measured in terms of hedonic and utilitarian systems. A hedonic information system is intended to deliver a self-realizable value to its end users, and in its purest form, service with these systems is designed to be an end in itself [20], whilst utilitarian is closely related to the effectiveness and efficiency that result from the use of information. From a utilitarian value perspective, the use of the service is understood as a means of accomplishing some task-related end [21]. Most studies on the IS domain have strongly supported hedonic and utilitarian as crucial determinants of prompting behavioral intention to adopt and use IS because customers make rational, calculated assessments of the functional benefits and sacrifices of using IS [22], [23]. Further, in the context of  IS in the healthcare setting, like Electronic health, the delivery a self-realizable value that results from the use of information with current delivery is crucial for information quality  [24]. In addition, content of information should be personalized, complete, relevant, easy to understand, and secured [2], [25]. Frequent reviewing and updating of information content to reflect current consumers ‘changing needs is essential [6], [26]. Information quality can be classified as a utilitarian benefit or a hedonic benefit [10], [27], [28]. Therefore, this study adopted information hedonic, utilitarian and current quality as the quality factors of the information quality.
2.2.3.1. Utilitarian

This is the degree to which service received serves its purpose. Users ‘perceive services to be of quality when it serves its purpose. Consumers might not be willing to continue to use products or services that do not fulfill the very purpose for which it was purchased, regardless of the unique product or service attributes [29], [30]
[31]  developed a model called Technology Task Fit (TTF). This model holds the view that consumers will be willing to use information technology services on the condition that it enables them to perform tasks at hand or improve performance. Three key elements were identified, namely: task characteristics (activities that compel users to rely heavily on information technology service); technology characteristics (a tool or system used by the consumer to perform a task); and individual performance in terms of experience and self-efficacy [32], [33]. Utilitarian information, relates to how well the E-health service system fits it actual purpose. During the exploratory study, it was frequently discussed as an important parameter, as indicated by the comments, “It serves its purpose very well” or “It is very useful”. Previous studies in IS have demonstrated the critical role that utilitarian information (i.e. usefulness) plays in promoting appositive response by users to information [22], [23]. The information quality could be enhanced by updating customers on the utilitarian and hedonic benefits of information services (e.g., convenience, cost effectiveness, and usefulness) [10] 
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Fig 2.1: The Task Technology Fit Model [31]

2.2.3.2. Hedonic

The second theme, hedonic benefits, refers to the degree to which an E-health information service arouses positive. Comments such as “I feel hopeful having service from this platform” or “I believe my future health will improve having this service” highlight the importance of the hedonic benefits of information services. Hedonic benefits have received much attention in recent years as a means of stimulating users’ beliefs regarding their perception of service quality. Hedonic value is largely explained by information quality, implying that perceived fee is a relatively less important factor in customers’ emotional evaluation  [24].
This can be defined as ―the degree to which E-health information service arouses positive feelings [10]. Consumers perceive services to be of quality where service attributes enable them to feel good about themselves after the service experience. Hedonic customers use services or products for luxury purposes, for pleasure, fun, and enjoyment. Traditionally, a patient goes to hospital for health treatment and advice, the enjoyment of using E-health technology for the same services might encourage continual usage of E-health services [34]. This study adopts [10] E-health service quality model. This model was developed in the context of Electronic health technology for a developing economy. Other studies have cited and acknowledged [10], E-health service quality model leading to user satisfaction and continual usage in their studies.

2.2.3.3. Current Information 

Current information refers to the degree to which the information provided by E-health is up to date. Most studies on the IS domain have strongly supported hedonic and utilitarian as crucial determinants of prompting behavioral intention to adopt and use IS because customers make rational, calculated assessments of the functional benefits and sacrifices of using IS. Further, in the context of  IS in the healthcare setting, like Electronic health, the delivery a self-realizable value that results from the use of information with current delivery is crucial for information quality  [24]. Content of information should be personalized, complete, relevant, easy to understand, and secured [2]. Frequent reviewing and updating of information content to reflect current consumers ‘changing needs is essential [26]. Moreover, in order to maximize the payoff from Electronic health providers, health institutions need to assess their current features and scrutinize their influences on users’ intentions and behavior. 
To sum up, the success of a design of healthcare system depends on the success of information quality; hence, information quality plays a vital role in determining the success of health technology systems, providing significant positive effects on users’ satisfaction and usage intention. Previous studies have indicated that information quality has significant impacts on satisfaction and intention to use an electronic health system. Therefore, this research hypothesizes that:- 
H5: There is a positive relationship between information quality and user continuous use E-health technology services.
H6: There is a positive relationship between information quality and E-heath user satisfaction

3. Users’ Satisfaction 

Service quality leads to satisfaction, outlined some of the key satisfaction attributes consumers exhibit when satisfied with services. A strong bond is developed between service providers and consumers in such a way that a consumer develops high service failure tolerance. The tendency to spread positive word of mouth (WOM) advertising about the service provider to friends and relatives is high. The consumer will continue to use service and shows some level of commitment.,concluded in their study that, although the measuring of service quality is important, much effort should be channeled towards the management and improving of service quality by service providers in order to maintain and keep consumers satisfied.
User satisfaction continues to remain an issue of great concern since it depicts the success of information technology services. Similarly, in the health sector, service quality delivery is used as a tool to enhance user satisfaction. Maintaining and providing customer satisfaction is one of the major challenges faced by many service industries. Satisfaction emerged from the Latin word called  sates‖ which means  enough. Researchers frequently use customer and consumer satisfaction interchangeably in their studies, which can result in ineffective comparative analysis of empirical results, argue strongly that a uniform definition of satisfaction would be essential in order to ensure its correct usage in different contextual settings. [35] proposed a framework for consumer satisfaction based on compilations from literature, commonalities in the definition of satisfaction over the past 30 years, supporting it with group and personal interviews of consumers.
This theory posits that, under normal circumstances, consumers have a mind-set standard and expectation, which they compare new service experiences with. This mind-set standard according to[36],is strongly influenced by their attitude, expectation and intention. Their satisfaction level is determined by how well new services meet up to their set up standard. When actual performance of the product or services falls below expectations or standard set, satisfaction is negatively disconfirmed. 

It only becomes positively disconfirmed when a product or service performs beyond the customer ‘s expectation. When products or a service performs to meet the consumer ‘s expectation, disconfirmation is said to be confirmed. Four key components play major a role in this theory. They are consumer expectation; perceived performance of the service or product; disconfirmation; and satisfaction. 
Expectations are attributes that the consumer anticipates to be associated with a product or service; perceived performance is the consumers ‘perception of the actual performance of a product or service; disconfirmation refers to the judgments or evaluations that the consumer makes regarding products or services and satisfaction is the extent to which the consumer is pleased with a product or service experience after consumption. However, [37] expectation confirmation theory (ECT). A revised version believed to better explain consumers‘ post adoption or continuance of information technology services was developed by [37]. 
The revised ECT theory posits that consumers ‘initial product or service expectations are based on information received from general mass media and other users and that, consumers ‘real expectation develops after actual usage or experience. Hence, initial expectation might not be appropriate to be used to assess post adoption satisfaction. User satisfaction leading to continual usage can be attributed to two key elements, namely: expectation (in terms of perceived usefulness); and confirmation of expectation following actual use. [38]. ECT model to be inadequate and hence proposed a more comprehensive model that gives a better understanding of consumer satisfaction determinant. Four key determinants of satisfaction were identified: expectation; desire congruency (that is a user‘s assessment of the degree to which a product or service is perceived to have met or exceeded their desire); information satisfaction; and performance.

2.3.1. [bookmark: _TOC_250003]User Satisfaction of E-health Technology Service

Consumer or user satisfaction is dynamic and evolves with time; and, as a result can be influenced by several factors that could be personal or situational. Satisfaction can be assessed based on a specific transaction or overall general service experience. In the healthcare sector, [52] argues that works on user satisfaction of E-health technology services are inadequate. An E-health service quality model believed to be more effective in predicting user satisfaction and continual usage outlined three key attributes, namely: system quality (that is the technical aspect of service); service quality (that is the relationship between the service provider and the consumer); and information quality (that is the content and value of information).
[39] in their study on elderly patients‘ satisfaction with E-health technology services indicated that patient location (in terms of where the patient uses the facility, which could be either private home, care home or hospital); educational level; and quality of verbal communication has the greatest influence on user satisfaction. The quality of verbal communication was identified to be the key indicator of user satisfaction of E-health technology. Similarly,[40] indicated that service among service providers and customers leads to satisfaction in mobile data services.[41], hold that, convenience; user background; and the organization‘s attitude and support constitute three essential elements that enhance user satisfaction in information technology service. However, [41] also hold that customer satisfaction with mobile technology services could be enhanced through providing convenient services. 

2.3.2. Satisfaction and intention to use 

User satisfaction is an essential factor for continual usage. User satisfaction literature perceives satisfaction as an object-based attitude that according to [42], might not be adequate enough to guarantee system usage. Behavior-based belief and attitude attributes such as ease of use and usefulness also play a key role in the continual usage of information technology services [42] .Findings from [43], study on the antecedents of electronic commerce service continuance, indicated that satisfaction was the strongest predictor of continuance intention (β 0.76) with perceived usefulness following up (β 0.44). In building on the works of [43]. [44], conducted studies on continuance of E-health technology services and concluded that, service quality and trust (that is confidence in a service provider‘s reliability and integrity) result in positive behavioural intentions and hence play a pivotal role in promoting continuance of E-health services. In summary, it can be argued that service quality, positive attitude, satisfaction, cost efficiency, social and media have influence on continual usage of mobile technology services. Way back, [36] observed that satisfaction arises from the various services between users and service provider. The updated version of the model [45] defined that the construct ‘user satisfaction’ is preceded by ‘use’ in a process sense but in an informal sense, ‘user satisfaction’ is achieved by positive experience with ‘use’. Many researchers [46], [47] subsequently predicted satisfaction as a strong predictor of continuance usage.
 [48] found that users may not continue with mobile payment services if they are not satisfied. Customer intention to use can be considered as the major construct for banking transactions. For example, through survey distributed to 149 students [49], find the satisfaction has positive effect on the students’ continuous intention to use fintech. In addition, [50] further built the positive connection between user satisfaction and intention to use m-banking services and they advanced the knowledge base by stressing upon user satisfaction as the outcome of the overall quality provided by the service provider in the context of mbanking.
Recently the use of mobile technology in health services has been rapidly growing which attracts academic attention as well as healthcare policymakers. The past studies focused on identifying the factors that affect either adoption  intention to use. More recently, the literature tended to identify and examine the key drivers for customers’ continuous intention to use Electronic health. [51], find that satisfaction has positive effect on their continuous intention to use Electronic health among the patients in China. On that premise, we build the following hypotheses:
H7. Satisfaction has a positive relationship with continuous intention to use electronic health
Considering satisfaction can be influenced by personal or environmental factors, the satisfaction of consumers or users is dynamic, and it develops over time. Satisfaction may be assessed on the basis of a particular transaction. In the healthcare field, the argument on user satisfaction of E-health technological services is inadequate [23]. In the context of IS, satisfaction is related to the views of the users to the extent that the system has fully satisfied their requirements and needs. DeLone and McLean, [45] emphasize that satisfaction is a major determinant of both intent to use and actual use. Earlier studies have shown that satisfaction has a positive effect on the intention to use an m- health system and its actual use. Therefore, this research hypothesizes that:

H8: The relationship between system quality and the continuous intention to use E-health is mediated by customers’ satisfaction
H9: The relationship between service quality and the continuous intention to use E-health is mediated by customers’ satisfaction
H10: The relationship between information quality and the continuous intention to use E-health is mediated by customers’ satisfaction


3. Conclusion 
 
The purpose of this paper is to develop a framework which can sustain local conditions of developing countries. Design and implementation of sustainable e-heath information systems is still a big challenge for most developing countries, despite of its wide usage in the developed countries. While various frameworks exist, not much of them have adequately addressed the issue of design for sustainability. This paper proposes an appropriate framework, which will guide e-heath information systems designers on designing e-heath systems that are sustainable in local conditions of developing countries. The proposed paper mainly works in the area of information systems design for sustainability, from a developing country perspective. The main factor for designing sustainable e-heath information systems in developing countries were identified as the speed, ease to use and affordable.
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