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Abstract:Successful adoption and implementation of Mobile Health applications (mHealth) has been the subject of
extensive research as can be evidenced by the large body of research literature on this topic. However, the fit and
viability perspective issues have been less widely studied, perhaps because of the difficulty and complexity of
healthcare services and delivery factors and their studies. In today’s global business environment this remains a key
issue and critical success factor. Hence, this paper explains how challenging the mHealth application implementation
success is for organizations government and patients. Furthermore, it is also very important to assess a fit and viability
of mHealth application implementations in diverse environment. By drawing upon multiple streams of theory building,
a framework, from the Fit-Viability Model (FVM) perspective, is developed. The framework provides important and
valuable guiding principles for the decisions on adoption and deployment of mHealth applications. Grounded on the
fit-viability framework, the paper advocates the use of a multi-case study approach to examine the success or failure of
mHealth applications adoption and implementation. Managers and researchers can use the developed framework to
identify the fit and viability of mHealth applications implementations to increase the possibility of success.
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1. Introduction

Mobile devices are changing the way healthcare is delivered. Mobile devices are offering mobility, flexibility,
convenience and real-time communication in healthcare!!. The ability to monitor patients’ health remotely is making
mobile devices’ popular in health domain Patients are using mobile devices for consultation with doctors®l. On the other
hand, doctors are using mobile devices in collaboration with other technologies (like skype, FaceTime and internet
technology) for real time monitoring/tele monitoring of patients[®71.

The concept of use of mobile devices in healthcare can be viewed as follows: any equipment (having different
sensors) which can be worn as wrist band, implanted in the body or embedded with the living spaces, measuring
different physical changes of the patients, monitoring physical activities, analyzing, alerting and communicating with
healthcare professionals and patients from remote placesl®l. Use of mobile devices in healthcare is benefiting healthcare
domain in many ways such as reducing cost and traveling time for patients, cares and specialists. Hence, the concept of
using mobile devices in healthcare is more beneficial then tradition healthcare services where patient have to wait in
long queues and doctors are overburdened.

Use of mobile devices in healthcare has enhanced the scope of health care services and in the near future will make

health services more flexible!!>*]. For example, '%proposes an ensemble sensing network named w-health (wireless
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health) which can combine smart phone, smart watch and smart glass in one network and can be used in tele health in
near future.

However, healthcare professionals (HCPs) are reluctant for adopting mobile devices!®!'"13].  Many nurses are
resistant to the idea of using new technology such as mobile phone in patients carel!'%l. According to WHO global
observatory for eHealth report by!!”! the worldwide adoption rate of mHealth is only 30%. Therefore, it is important to
design a conceptual framework for adoption of mobile devices in healthcare domain.

mHealth application’s implementation is a difficult and complex decision, system implementation doesn’t mean
installing software it is much more than a technology adoption. Rather it involves people issues more than technological
issues. Research indicates that people issues are more to blame for the unsuccessful efforts of mHealth applications
implementationsl'®. A recent report (www.CIO.com) indicates a citation from an analyst “no major software
implementation is really about the software, it’s about change management”. Thus, the emphasises is that when you
move to technology, you are changing the way people work. You are challenging their principles, their beliefs and the
way they have done things for many, many years.

mHealth applications implementation problems are strategic, organizational and technicall!”l. mHealth applications
implementation is integrally connected to organizations strategic decisions which in turn are designed to gain a
competitive advantage.

Despite the significance of the topic of mHealth applications implementations, very little empirical research
has been conducted in this domain. Studies have indicated that culture play a very important role in the process but fail
to pinpoint how it affects important and inimitable IT innovations!'®!%). One reason for this could be due to the lack of
robust and rich models.

By extending the Fit-Viability Model off?! we have developed a framework to bridge the research gap by
considering the impact of national factors on organizational factors in mHealth applications implementations by
conceptualizing the main constraints of system fit for the organization. Then we will evaluate the model and the
national factors as well as organizational factors on both strategic and tactical levels for successful adoption and
implementation of mHealth applications. Soh, Kien and Tay-Yap?!! had identified that system functionality needs to fit
with the adopting organization’s business processes. Fit here is measured by identifying the requirements of adopting
organizations with the technology. This fit would be characterized by identifying the tasks an organization wants to
perform with technology and how better it fits with the organization’s business processes. Fit would be in the form of a
cross-module integration including data standardizations, reporting requirements as well as human resource practices.
System success is measured by system performance and system performance will be measured by system use and user
satisfaction. Viability here depends on organizational as well as national factors such as political and social, economic,
environmental infrastructure/technology and organization factors at a strategic level (leadership, management style, and

polices), tactical level (information sharing, training and learning, technical staff, user behavior).

2. Literature Review

The key relevant areas in the literature are briefly summarized below.
2.1 Mobile Health Implementations

Use of mobile devices in healthcare is a new conceptl®l. There is not much discussed relating to factors influencing
adoption of mobile devices in healthcare. Factors influencing adoption of mobile devices are both at  hospital level
and individual level (healthcare professional level and patients)!!®!522251 For example, Wu er all>l explore
organizations, technology, system services, and individual psychological factors influencing individual intention for
adoption of mobile devices. In a survey conducted by Shareef et al.??! explore perceived ease of use, perceived
usefulness, security and privacy and reliability factors influencing adoption of mobile devices in healthcare.

Due to newness of adoption of mobile devices in healthcare there is scarcity of literature in this context. Therefore,

researcher has attempted to synthesize literature, for understanding trend for adoption of various types of technology in
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healthcare from HCPs perspective. Bradford et al.?*! studied adoption of tele health technology from healthcare
professional perspective and concluded that major factors for adoption are technology, individual and service. Ben-Zeev
et al. (1) developed a smartphone system for self-management of Schizophrenia named FOCUS and (during first testing
of system) found that individuals were facing problems for using mobile devices in healthcare. The problems are: with
abbreviations, large amount of text, difficult wording, font size, smaller touch space, small diameter of the buttons and
smaller touch sensitivity. This means mobile devices used should have favoring features with healthcare domain which
healthcare professional can easily understand and insert mHealth application. Heidarian and Mason?”! explored factors:
technology (technology upgrades), and organization (cost, lack of time for implementation, and training) which are
technology and organizational perspective.  Various other authors have also mentioned factors for adoption of
technology form organizational, technology and individual perspectives!?®32. However, the research on adoption of
mobile devices at HCPs level focusing on individual characteristics perspective is limited in literature. Therefore, a
conceptual framework is designed to discuss the influence of individual characteristics of HCPs for adoption of mobile
devices in healthcare domain.

Several researchers have used various theories and models (Technology Acceptance model, Theory of Reasoned
Action, Theory of Planned Behavior, Diffusion of Innovation Theory, Unified Theory of Technology Acceptance and
Utilization) to understand adoption behavior for technology in healthcare domain®33-7], Theory of planned behavior
(TPB) and diffusion of innovation theory (DOI) are used as an underlying theory for developing conceptual framework.
In development of conceptual framework, researcher has to understand two dimensions: HCPs and mobile devices to
investigate factors influencing HCPs for adoption mobile devices. As TPB have potential to predict the fundamental
predictors of behavior while DOI has the potential to explain operational aspect of technology in clinical processesi®®.
Therefore, both the TPB and DOI have potential to explain factors according to the nature of research.

The basis for mHealth applications implementation and adoption varies from organisation to organisation
depending on their need and perceived benefits. There could be many motivational forces for implementation including;
one standardized IT platform, data integrity and visibility, better customer care, efficient business processes, better
decision making, lack of support for old legacy systems, better return on investment, less operational costs, integration
of different systems and platforms and better patient carel'’3°*?1. mHealth applications implementation is not only a
technological initiative but also considered to be a business project because it involves developing a business case,
project planning, software configuration and customization, and business process engineering*l,

Although mHealth applications are very promising; there are reports of difficulties and high failure rates. Most of
the failures are due to management, social, cultural and organizational issues but not so much on technical aspects.
Researchers likel!3#2#449 have argued that successful implementations require better understanding of cultural
differences because of its significance and impact.

Studies done byl1®17:39-4250521 somehow successfully recognized many problems linked with mHealth applications
implementations. The situation in Asian countries is even more complex and criticall®¥l. According to Sun et al.[’3! the
success rate in China is less than 10 % as compared to USA where the success rate is 51% which itself is not very
promising. Asian people have different beliefs in sharing information. Employees working in the authoritative
environment, like to be told about their day-to-day activities. Organizational processes are more complex and hard to
reengineer, processing procedures are complex and incompatible. Information content and data, presentation
compatibility is another critical issuel**.

For the measurement of success many authors have used the Critical Success Factors (CSFs) approach and have
identified system fit with in the organizations business process and viability of system implementation and adoption as a
very important success factorl®>-!l. This approach has its roots in the work of Pinto and Slevin®?, For instance, Esteves
and Pastor®! developed a unified Critical Success Factors Model; Holland and Light™ suggested a model by dividing
CSFs into two groups of strategic and tactical factors; and Al Mashari ef al.’”1 and Kumar et al.!%] argued that firms can

realize quick performance benefits and smoother implementations if they accentuate and stress on CSFs throughout
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their mHealth applications deployment.

The success or failure of any mHealth applications implementation depends on how the mHealth applications are
perceived, treated and integrated. When mHealth applications developed in western countries are implemented in
eastern countries with quite a different culture, implementation may need to be localized for a better chance of success.
On the other hand, companies can potentially lose all or some of the strategic benefits of mHealth applications by
localizing them. The problems to transfer mHealth applications to developing countries range from mismatch with the
local culture, economic and regulatory requirements to under or over estimation of perceived benefits of mHealth
applications implementation[®l. Due to these factors companies thus end up having undesirable designs and reality gaps,

which could lead to underperforming mHealth applications and eHealth systems[®>6¢],
2.2 Fit-Viability Model

Tjanl®”! proposed fit viability dimensions for evaluating Internet initiative projects. Liang and Liang et al.’! by
taking these two dimensions and adding Task Technology Fit (TTF) theory proposed a fit-viability model to study
m-commerce applications. In their framework, viability measures the readiness of the organization for the technology
adoption and implementation, and fit measures capabilities of the systems to optimally perform the required tasks.

These two dimensions make a simple matrix with fit on horizontal and viability on vertical axis, as shown in figure 1.

Higl
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Good Target
Technology
Wiability
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Forget it R 4
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Fit

By using the Figure 1. FIT-Viability Framework (Liang and Wei 2004)

technology adoption and
implementation. For example, developing countries could have better political stability, growing economy, better
environment, and more stable telecommunication and information technology infrastructure, which mean the system
could rate high on viability, but the task does not fit the nature of a mHealth applications would lead to unsuccessful
projects. For example, for a mHealth system implemented in two different geographical locations such as USA and
China, a system could have high viability and high fit in the USA, but high viability and low fit in China because of
different data structure, reporting procedures and business processes which means the system has to be customized
according to the local organizational and cultural requirements or the business has to go through organizational
restructuring or Business Process Re-engineering (BPR), which could lead to complications, delays and budget

overruns. Only those systems with high task-technology fit and high viability are good targets.
2.3 Task-Technology Fit

The theoretical basis of the fit construct is derived from the Task-Technology Fit model which according to
Goodhuel®®®] argues that a fit between task characteristics and system features need to be high for the better
performance and success and this will have effect on the decision-making process of an organization. Research!?!-%-701
has indicated that if a system is more aligned with the requirements of the users there are greater chances of system
success which leads to better performance. It means that if the features offered by the system fit with the task

requirements the users will be more incline to use it.
2.4 Viability

Viability refers to the degree of impact of national and organizational factors on a system adoption and
implementation decision. These factors at the national level include political and social, economic, environmental as

well as infrastructure/technology factors. At the organizational level literature has proposed many factors at the strategic
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and tactical levelsP®7!l. These factors include leadership, management style, polices, information sharing, training and
learning, technical staff, and user behavior. Taking the example of China, Huang and Palvial’? suggest that economic
and technological factors are crucial factors in  mHealth applications implementations; and ignoring these factors
could lead to unsuccessful projects. Molla and Loukis!® argued that stable economic growth and strong IT
infrastructure could create better business environments and innovation adoption, positively affecting viability of the

system.

3. Research Framework

The research framework shown in figure 2 illustrates the key constructs and factors affecting mHealth applications
implementations. Fit will be measured by matching the requirements of the organization with the functionalities
offered by the system e.g. data format, operating procedures, and output format. Viability will be measured by assessing

the impact of national and organizational factors on the adoption decision of the organization.
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Figure 2. Research Framework
4. Methodology

Based on the criteria given by Yin[’3l; the appropriate choice of methodology to test the use and usability of the
proposed framework (figure 2) is a qualitative Multi-case study research because this is an exploratory study of a new
phenomenon of mHealth applications implementation.  Further, we wish to explore that how an mHealth applications
solution in different countries and in different geographical locations can be implemented successfully and what are the
factors that impact on the implementation and adoption of these IS based interventions. Qualitative research is holistic,
humanistic, and interactive, it can provide more support to focus on the study of a complex phenomenon of human and
system interaction and relationship; as in our case mHealth applications implementations!®-73], Qualitative research can
provide deeper understanding of the phenomenon as compared to quantitative study because of the exploratory nature
of the study and focus which would not be on quantitative measures!’#. The chosen case studies are from Australia,
China, Germany and USA.

Data will be collected by employing variety of data collection techniques. This will include in-depth, open-ended
unstructured interviews with key informants from the respective group of different key stake holders in mHealth
applications implementation projects in the chosen countries and regens. These stake holders will include project and IT

managers as well as mHealth applications service providers. Standard techniques of qualitative analysis such as coding

Electronics Science Technology and Application Volume 5 Issue 32018 | 5



and thematic analysis will be employed!’>7°].

5. Discussion and Conclusion

The purpose of this research in progress paper is to conceptualize a framework to investigate mHealth applications
implementation and adoption, since we recognize that with e-innovations not only the technology solution is
necessary but it is also critical to look at organizational and societal aspects concurrently especially in today’s
global business environment. mHealth applications implementations comprise of technology as well as human
involvement. In view of this it is important to investigate the impact of political and social, economic, environmental
and infrastructure/technology factors on the organizational decision making. We propose the importance of studying the
system viability and fit before making any decision about system adoption and deployment. Technology needs to have a
good fit to perform the required tasks, then we anticipate that system viability and fit should have positive effect on the
organization’s performance and that can be measured by system use and user satisfaction.

Based on this conceptual paper, we plan to pursue a multi-country study, in particular focusing on Australia, china,
Germany and the USA, in order to test the use and usability of our proposed framework. Given the large uptake of
mHealth applications in all these countries in addition to the fact that health consumers of these countries are spread
vastly in different geographic and social classes, we are confident that such a study will serve to provide us with
insightful data and key results that will in turn serve to provide the necessary empirical evidence to support the
proposed framework. Clearly, until such empirical data can be provided any proposed framework remains theoretical
and its practical relevance can be questioned. This limitation with our current conceptualization, while out of scope for
this present paper, will be addressed in our follow up future work. We have outlined the research methodology and
research design we will follow and plan to commence on the receipt of ethics clearance. The current paper serves to
identify the key challenge of mHealth applications implementation and adoption and present the proposed integrative
framework as a contender to address the key problems of failure of mHealth applications today due to poor or no

conceptualisation.
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