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I and Pangur Ban my cat 

'Tis a like task we are at: 

Hunting mice is his delight, 

Hunting words I sit all night. 

Better far than praise of men 

'Tis to sit with book and pen; 

Pangur bears me no ill will 

He too plies his simple skill. 

Oftentimes a mouse will stray 

In the hero Pangur's way; 

Oftentimes my keen thought set 

Takes a meaning in its net. 

`Gainst the wall he sets his eye 

Full and fierce and sharp and sly; 

'Gainst the wall of knowledge I 

All my little wisdom try. 

Practice every day has made 

Pangur perfect in his trade; 

I get wisdom day and night 

Turning darkness into light. 

(Written by a ninth-century Irish monk in St. Gallen, Switzerland) 



Abstract 

The aim of this research is to propose a sociotechnical framework to identify 

stakeholders involved in information systems and the benefit and barriers to the adoption 

of such systems. The proposed framework (BEBAF) would help to acknowledge the 

potential problematic areas for the implementation and adoption of information systems 

for each actor or social group and to be able to offer solutions based on the potential 

benefits for each of them. Precursors of BEBAF are social construction of technology 

(SCOT) and stakeholder identification process. 

Two case studies in the healthcare contexts, one in the UK and one in Spain, 

have been conducted in this dissertation using a qualitative approach to provide a 

rich picture of the influences on e-Health, and the users and organisational 

response to those influences. Both case studies aimed to support chronically ill 

patients at home or in nursing homes. BEBAF was then applied to both case 

studies. 

Among the most important implications are that those systems hold the promise 

for improving the quality of life of patients with chronic conditions, providing a 

better control over the disease. However, their impact on the organisational 

structures, the lack of funding and the difficulties of alignment of all the actors 

involved are relevant constraints to their adoption into the mainstream healthcare 

services. 

The main contributions of this thesis are: first, the definition and evaluation of a 

socio-technical framework to investigate IS adoption. Apart from the two closure 

mechanisms proposed by SCOT, BEBAF proposes a new closure mechanism by 

reinterpretation of benefits. In turn, the application of the framework has led to 

identify an extensive list of barriers and benefits for the adoption of e-Health 

systems with some suggested solutions. Another outcome is a comprehensive list 

of stakeholders involved in the adoption of such systems. 
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Chapter 1. Introduction -1- 

1 Chapter 1. Introduction 

1.1 Background 

1.1.1 e-Health systems 

There is not a unique agreement about the definition of e-Health, although most 

of the authors consider e-Health as an umbrella term, which covers any kind of 
health-related activity involving distance and telecommunications (Wootton, 

2001). The World Health Organisation (WHO) (1998, p. 1) defines e-Health as 
"health-related activities, services and systems, carried out over a distance by 

means of information and communications technologies". According to Wootton 

(2001), initially, telemedicine was the most common term in the early 1990s. 

However, lately it has been replaced by telehealth and finally by online health, or 

e-Health as a larger concept, which includes their precursors telemedicine, 

telehealth, telecare and telehealthcare. The first telemedicine systems started in 

1840s using telegraphy to communicate. However, not until 1990s have 

telemedicine systems risen significantly, trying to pervade most of the clinical 

and health specialities (Norris, 2002). 

In this context there are a large number of systems that can be considered an e- 
Health system and different ways of classification. They can be classified 

according to the mode of communication used: asynchronous or synchronous 
(William et al., 2003). An additional classification is by the clinical speciality 
that treats the area: teledermatology, telecardiology, teleradiology, telepathology, 

etc. Also, it can be classified according to the groups that are connected: medical 

staff with medical staff, such as expert second opinion systems; medical staff 

with patient, such as teleconsultation; etc (Boddy et al., 1999). For this 
dissertation, the selected classification is the one proposed by Hersh et al. (2002): 

office/hospital-based, store-and-forward, and home-based telemedicine. In the 

office/hospital-based telemedicine, both patient and clinician are in a hospital or 
healthcare professional office, and the information is sent in real time. In the 

store-and-forward systems, data is transmitted for review later. In the home- 
based telemedicine, patients are at home or in a residential setting and 
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Chapter 1. Introduction -2- 

communicate with healthcare professionals directly by the use of electronic 

device, such as PDA, mobile phones, specific wireless computers, etc. This 

classification was chosen because it offers a holistic view of the patient, 

independent of their pathologies, which can frequently be more than one. Those 

systems often encompass synchronous with asynchronous communications with 

some information that is sent on-line and some other that is received later. 

Finally, they include different groups that can be the potential users of the 

systems: nurses, doctors, patients, general practitioners, social workers, etc. 

In particular, the focus of this dissertation is home-based telemedicine for the 

chronically ill patient. Those systems are oriented to facilitate independent living, 

better communication, supervision and coordination among healthcare services 

and improve self-management skills for those patients with chronic conditions. 

Although, some of those systems have pervaded more widely than others in the 

regular health practice, such as teleradiology; most of them are still to be 

integrated into mainstream healthcare in the target countries of this research, 

Spain and UK (Barlow, et al. 2003). In particular, e-Health systems oriented to 

support chronically ill patients are still in an immature stage. 

1.1.2 e-Health systems to support chronically III patents 

Chronic conditions according to WHO (2002, p. 11) are "health problems that 

require ongoing management over a period of years and decades". This category 

includes: Non-communicable diseases, such as cardiovascular disease, diabetes 

and cancer; certain mental disorders, such as depression and schizophrenia. Some 

communicable diseases as HIV/AIDS and ongoing impairments such as 

amputations, joint disorders and blindness are also considered chronic 

conditions. Non-communicable conditions and mental disorders represented 59% 

of total mortality in the world and 46% of the global burden of disease in 2000. 

Some of those e-Health systems oriented to chronically ill patients are home 

monitoring systems, mobile monitoring and nurse monitoring systems. Home 

monitoring systems are based on systems to control the follow-up of the disease 
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and to facilitate the communication with health professionals from home, 

regardless of whether mobile or fixed communications are used. Mobile 

monitoring systems are portable systems that allow the patient to communicate 

with the health professional using mobile technologies at any time and at any 

place. Health-professional monitoring are also portable systems that are used to 

communicate the patient with the health professional, but the vital data and 

signals are collected and transmitted by a health professional, either at home or in 

a residential setting. The last trends are wearable systems that allow a constant 

communication and vital signals recording through high technology clothes that 

include sensors to gather and transmit the data. Wearable systems however, are 

still in preliminary stages of design. 

E-Health systems are generally considered an important advantage for health 

institutions and organisations. The literature has reported the possibility of 

obtaining relevant benefits from these systems, such as: 

- Allowing access to health independent of geographic barriers. (Wootton, 

2001) 

- Help health organisations to reduce costs and increase cost-effectiveness 
(Aoki et al., 2003; Ball & Lillis, 2001; Boddy et al., 1999; Mair & 

Whitten, 2000) 

- Help deliver new and integrated services. (Williams, et al., 2003) 

- Improve clinical evolution of the disease. (Ball & Lillis, 2001; Hersh et 

al., 200 1) 

- Increase patient quality of life (Ammenwerth et al., 2003; Aoki et al., 
2003). 

- Improve the role of patients and their families in their treatments (Jennett 

& Andruchuk, 2001). 

However, not all the actors involved and not all the academic authors report 

similar perceptions, and for some of them these outcomes are not yet clearly 
demonstrated (Wootton, 2001). As a result, at this stage most of the e-Health 

systems developed are only pilot projects, although the advantages reported. 
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On the other hand, some of the barriers identified for the adoption of e-Health 

systems are: 

- Legal issues related to information security and responsibilities. (Ball 

& Lillis, 2001) 

- Technical difficulties with the platform and the technology. 

(Ammenwerth et al., 2003; Aoki et al., 2003; Ball & Lillis, 2001) 

- Time and convenience of use for health professionals. (Richards et 

al., 2005) 

- Cost and training/familiarity in the technology. (Richards et al., 
2005) 

- Culture of healthcare organisations and professionals to be able to 

adapt their process to those new paths of care delivery. (Walker & 

Whetton, 2002). 

The variety of benefits and barriers reported in the literature suggest that there is 

still an unclear vision of the benefits that e-health systems can bring to the 

stakeholders involved in this type of system. Thus, the adoption of those systems 
into regular service provision seems to be delayed (William et al. 2003). The 

literature reports that actors involved in those systems have different perceptions 

and attitudes towards them and there is no agreement about the potential benefits 

and the barriers to overcome. In this context, this research argues that a socio- 

technical approach to investigate the potential benefits and barriers of e-health 

systems could help to a) better understand the benefits and barriers of such 

systems b) better identify the stakeholders involved and c) to unify the views of 

the stakeholders involved. 

1.1.3 Social Construction of Technology 

Social construction of technology (SCOT) is a multi-directional model developed 

by Pinch and Bijker, (1984) based on the philosophical assumption that 

technology is socially constructed. They joined SCOT with the more prevalent 

social constructivist view in science studies: The Empirical Programme of 
Relativism (EPOR) an approach to sociological studies of scientific knowledge 

(Collins, 1983, cited in Pinch & Bijker, 1984). Precursors of SCOT were the 
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studies of technology developed by Bijker et al. (1982, cited in Pinch & Bijker, 

1984). 

SCOT was developed further by Pinch& Bijker (1987,1989) and by Bijker 

(1994,1995), in an attempt to demonstrate that in any technical development, not 

only engineers participate and the process does not follow a linear stage by stage 

model, but a messy, circular practice in which no stages can be distinguish and 
different social groups participate. 

SCOT proposes first to identify the relevant social groups: individuals or 

organisations who are involved in the technology. However, SCOT does not 

propose any specific method or approach to identify them. Hence, less obvious 

groups could not be identified. Moreover, groups that could be heterogeneous in 

their viewpoints are consider as a unique group. This was developed further by 

the more recent work of Bijker (1995), in which to use a snowball process for 

identifying relevant social groups is suggested. 

At a second stage, SCOT proposes to identify problems, conflicts or barriers for 

each group and possible solutions for each issue. The degree of stabilization 

could be different and each social group would lead to a different chain of 

problem solutions and thus to a different technology. This stresses the relevance 

of considering the maximum number of stakeholders involved. 

SCOT suggests two ways of closure: rhetorical closure and closure by 

redefinition of the problem. The first closure is related to closing the 

controversies or barriers. It does not mean to solve it in the common sense of the 

word, but change the perception of the issue as being resolved. Advertising has 

been commonly used to change or minimise the perception of a problem within a 

social group. The second closure: Closure by Redefinition of Problems, proposes 
to redefine some perceived issues as a solution for quite another problem, and 
hence change the perception of it by redefining the problem. Finally, those 

closure mechanisms are linked with the "wider socio-cultural milieu". This is, 

according to the authors a straightforward process, because of the mutual 
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influence of the social and political context in the perception of the stakeholders. 

Hence the context influences in the definition of the problem. 

SCOT model is particularly useful to take into consideration the process of 

adoption and diffusion of new technology artefacts, such as complex e-health 

systems. It addresses the perception of different social groups or stakeholders and 

tries to define a problem-solution chain for each of them. It will help to provide a 

wide map of problems and solutions, which can contribute in understanding the 

e-health systems and improve the design and adoption of new ones. 

SCOT model, which is focused on identifying the problems or different 

interpretations for each group, and also fording the solutions. However, it gives 

very little attention to identifying what the expected benefits for each social 

group are and what the opportunities are that can arise from it. This research 

advocates that adding benefits and opportunities to the model will reinforce it 

and provide new ways of stabilization and closure. 

Additionally, SCOT shares with stakeholder theories the importance given to a 

proper identification of relevant social groups or individuals, namely 

`stakeholders'. However, stakeholder models (Pouloudi & Whitley, 1997) seem 

to be more accurate and have the potential to provide a strong understanding. 

1.1.4 Stakeholder theory 

This research advocates that stakeholder analysis can strengthen social 

construction of technology framework by providing an analytical tool to identify 

stakeholders and assess their perceptions towards e-Health systems. However, 

the two main debates that arise using stakeholder theory are that on the one hand 

there is the lack of agreement about the definition of stakeholder and on the other 

hand the different uses of it. 

The roots of stakeholders are in the management literature, and most of the 

reviews accept that Freeman was the first academic author to deeply develop the 

concept. However, according to Key (1999), there are explicit mentions to the 
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importance of groups or individuals in the achievement of organisation 

objectives in the work of Adam Smith (1937), Barnard (1938) and Abrams 

(1951) among others. 

These theories have pervaded the IS context since the 80's. Most of the time 

however, the concept has been used in the IS literature in a very general way 

(Pouloudi & Whitley, 1997; Pouloudi, 1998); in which, only users, managers and 

developers were recognised as stakeholders (Atkinson et al. 2002). This approach 

is clearly insufficient in e-Health systems in which there are a relevant number of 

different participants or stakeholders involved in each system from different 

organisations and with a different role to play in a complex network of 

relationships. 

Principles of Stakeholder Behaviour Implications for Stakeholder 
identification and analysis 

- The set and number of - Stakeholder map should reflect the 
stakeholders are context and time context 
dependent - Stakeholder map should be 

- Stakeholders cannot be viewed in reviewed over time 
isolation - Consider how stakeholder are 

-A stakeholder's role may change linked 
over time - Adopt a long-term perspective: 

- Stakeholder may have different study how perceptions change 
roles - There are different versions of 

- Different stakeholders may have stakeholder maps to be drawn 
different perspectives and wishes - These different versions should be 

- The viewpoints and wishes of reviewed over time 
stakeholders may change over - Need to consider political issues 
time. (as well as technical, economic, 

- Stakeholders may be unable to etc. ) 
serve their interests or realise their 
wishes. 

Table 1.1 Principles to ident( stakeholders. 

In 1997, Pouloudi & Whitley defined a practical method for the identification of 

stakeholder. This method was developed further by Pouloudi (1998), who 

proposed an iterative framework to identify stakeholders (Table 1.1). In this 

framework, a set of principles is defined to identify obvious and not so obvious 

stakeholders in complex information systems with several organisations 
involved. In particular this framework was used and validated for the 

identification of stakeholders for a drug support information system. A context 
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with significant similarities with the one focused in this dissertation: several 

health organisations involved and several different users. 

This dissertation argues that this framework used in combination with SCOT can 

help to improve the identification of stakeholders or interest groups and 

individuals involved in complex information systems. This process is especially 

relevant when factors such as distance and time are inherent in the virtual 

providing of health related services. 

1.2 Research aim: 

The aim of this research is to propose a sociotechnical framework to identify 

stakeholders involved in e-Health information systems and the benefit and 

barriers to the adoption of such systems. 

The proposed framework would help to acknowledge the potential problematic 

areas for the implementation and adoption of information systems for each actor 

or social group and to be able to offer solutions based on the potential benefits 

for each of them. 

1.3 Objectives: 

According to the previous research statement, the following objectives are 

presented: 

1. Based on literature review, to propose a socio-technical framework to 

identify the stakeholders involved in e-Health information systems and 

assess the benefits and barriers for each group. 
2. To perform an exploratory case study in a e-Health system. This case 

study will help to identify the list of stakeholders involved, and a 

preliminary list of benefits and barriers for such systems. Additionally, 

this previous study will help to refine the research methodology, the 
hypothesis and the framework. 
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3. To conduct a case study research in an e-Health system applying the 

proposed framework. The selected system will be a relevant case study 

of a system oriented to support chronically ill patients. The main source 

of data collection will be through interviews, plus observation, study of 
documents and websites. The outcomes will be the identification of 

stakeholders involved in several e-Health systems, their perception about 

the system, expected benefits and barriers, and finally some possible 

solutions. 
4. To evaluate and validate the proposed framework and the findings from 

the case studies. For this purpose a theoretical evaluation of the 

framework will be applied. Additionally, a data triangulation will be 

conducted with the findings from both case studies and the literature 

review. 

1.4 Research strategy 

For this research an interpretative epistemology has been considered as the most 

suitable. In the Information Systems arena, the use of interpretivist research has 

become more common in the last two decades. Although a scientific position 
based on positivist methods is still the predominant approach (Chen & 

Hirschheim, 2004), from an interpretivist position, social science and social 

methods of research have an important role. In this context, the multidisciplinary 

nature of Information Systems is better reflected because the socio-technical 
impact is taken into consideration. Qualitative methods can help to understand 

the role of organisations, people and technology and their interrelationships. 

Information Systems are social systems in which technology is just one of the 

aspects (Galliers, 1992). 

Hence, this research will follow a qualitative approach based on interpretivist 

epistemology. Case study has been chosen as the method of research because of 
its potential to provide a richer picture of the influences towards e-Health and the 

users and organisations response to those influences (Yin, 2003). Hermeneutics 

has been used as well as the philosophical background, to provide a picture of the 

system into the context and of each actor as interrelated among them and with the 
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context, into the hermeneutic circle (Klein & Myers, 1999). This subject is 

developed further in Chapter 4. 

The data will be collected using the following research techniques: 

" Semi-structured interviews with the different stakeholders involved in the 

systems under study. Those interviews will be recorded and transcribed. 

" Questionnaires to some of the stakeholders to whom the access would be 

more limited. 

" Attendance and observation of different sessions: training sessions, 
health-related appointments, and research group sessions. 

" Interaction and study of the information system in use. 

9 Observation of different groups of users while interacting with the 
information systems. 

1.5 Thesis outline 

This thesis will have seven chapters, with the following contents: 

" Chapter 1. Introduction: This chapter contains the introduction for this 
dissertation and background area. An introductory literature review of the 

most relevant topics is presented. It is followed by the research aim and 

objectives, and a brief description of the selected research method. 

" Chapter 2. Literature Review: This chapter contains the literature 

background of this dissertation. The objective is to identify current practice 

on e-Health. The main areas that are developed are: (i) e-Health definition, 

boundaries and the different classifications. (ii) The integrated care system 

presented by the World Health Organisation (WHO) in 2002 as a response to 
the increase in chronic condition worldwide. (iii) A meta-analysis of previous 

outcomes about benefits and barriers of e-Health reported in the relevant 

academic literature (iv) Social construction of technology (SCOT). (iv) 
Stakeholder theory, with a special focus on its applications on health 
Information Systems and in particular on e-Health. 

Idantlyinp bondfb and b. m rs for IS adogbn: A solo chflical tramawak aPPNrd b HaaW Can Luisa Pidt 



Chapter 1. Introduction . 11. 

" Chapter 3. Research Strategy: In this chapter the research strategy is 

presented and justified. Firstly, a general introduction of the qualitative 

research methods is presented. Afterwards, the research method chosen and 
its appropriateness are discussed. It is followed by an introduction of the 

context in which this research has been conducted: the UK and Spanish 

healthcare system. The data collection and the data analysis methods are 

explained afterwards. Finally, evaluation strategies are critically discussed. 

" Chapter 4. In this chapter, first the proposed framework to assess the 

benefits and barriers of e-health applications is presented. The framework is 

based on social construction of technology and stakeholder theories and it 

was defined using the literature review of the area. The second part of this 

chapter is dedicated to conducting an exploratory case study to validate the 

proposed framework with real data. The case study was conducted in the UK 

and aimed to investigate the use of remote patient monitoring. 

" Chapter 5. In this chapter the second case study conducted is presented and 
described in detail. The case study chosen aimed to investigate the use of 

mobile technologies in home-based telecare and it was conducted in 

Barcelona, Spain. First, the data collected following the structure of the 

framework is presented. The second part covers the application of the 

framework and the analysis of the findings. 

" Chapter 6. This chapter contains the evaluation of the framework and the 

findings of both case studies. A theoretical evaluation of the framework is 

performed. It is followed by a data triangulation (Murphy et al., 1998) with 

the findings from both case studies and the literature review of the area. 

" Chapter 7. This final chapter presents the most relevant conclusions and 
implications of this research. Afterwards, the thesis is summarised chapter by 

chapter. It is followed by the presentation of the contributions of this research 

and the limitations. Implications for further research are discussed 

subsequently. Finally, the research and personal reflections are examined. 

The structure of the thesis showing the outcomes of each chapter is graphically 

represented in fig. 1.2 
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Chapter 4. Case 1. Pilot case study 
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Preliminary outcomes 

Chapter 5. The case study 2 
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Analysis of data 

Chapter 6. Evaluation of findings outcome Evaluation of 
Case 1, Case 2 and Literature review BEBAF 

Chapter 7. Summary, Conclusions, 
Reflection and further Research 
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Fig. 1.2 Graphical Representation of the Thesis Structure 
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2 Chapter 2. Literature Review 

2.1 Introduction 

The aim of this chapter is to present a review of relevant academic literature 

related to this dissertation: e-Health systems, benefits and barriers to the adoption 

of such systems, and the theoretical frameworks used in this dissertation: Social 

Construction of Technology (SCOT) and Stakeholder theory. 

Firstly, the definition of e-Health and a brief history of it are presented. In this 

section the specific telemedicine systems oriented to support chronically ill 

patients are introduced within the integrated care system. The integrated care 

systems were presented by the World Health Organisation (WHO) in 2002 as a 

response to the increase of chronic conditions worldwide. Finally, a meta- 

analysis including previous research on benefits and barriers to such systems is 

presented. 

The last sections deal with the theoretical background of this dissertation: The 

Social construction of Technology (SCOT) and Stakeholder theory. Both streams 

of opinions are reviewed from their origins, paying particular attention to their 

applications in healthcare information systems. 

2.2 E-Health 

2.2.1 Evolution and Definition 

It is generally accepted that e-Health is an umbrella term that includes and even 

sometimes replaces, terms such as telemedicine, telehealth, telecare, 

telehealthcare, remote patient monitoring (RPM) and telemonitoring. Often those 

terms are used in a very similar way. Some of those definitions are presented in 

the table 2.1. 
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Definition Author 
"Application of information and communication technologies (ICT) European 
across the whole range of functions which, one way or another, affect Commission 
the health of citizens and patients" 2007 p. 1 
"Health-related activities, services and systems, carried out over a Who p. 1 1998) 
distance by means of information and communications technologies" 
"Telemedicine is an umbrella term that encompasses any medical Wootton, 2001 
activity involving an element of distance....., this too has been p. 323 
overtaken by even more fashionable terms such as online health and 
e-health" 
"E-Health is the application of information and communications Silber, 2003. 
technologies (ICT) across the whole range of functions that affect p. vii 
healthcare, from diagnosis to follow-up" 

Table Z. 1 Definitions o1 e-Health 

Despite the diversity of definitions, all of them agree with the idea that e-Health 

covers healthcare services provided over distance and facilitated by the use of 

technology. In this context, e-Health includes a variety of information systems, 

with often a blurred border among them. One of the most common ways of 

classifying e-Health systems is based on the medical domain where the systems 

will be deployed: telediabetics, teledermatology, telepathology. Other 

classification is based on the mode of communication paradigm used by the 

system, namely Asynchronous or Synchronous (table 2.2). The classification 

chosen in this dissertation is the one proposed by Hersh et al. (2002): 

office/hospital-based, store-and-forward, and home-based telemedicine, which 

offers a holistic view of the patient, in particular it is focused on e-health systems 

oriented to support chronically patients. 

Mode Delivery Representative clinical 
specialities 

Asynchronous Out of 'Mal time': digital Dermatology 
(Store & recording, processing and Radiology 
Forward) storage of images and data Pathology 

for subsequent transmission 
and review. 

Synchronous In 'real time'; for example, Psychiatry/psychology 
(Interactive) Videoconferencing systems, Cardiology 

with parallel transmission of Trauma/emergency 
clinical data (documentary; Respiratory 
still images, e. g.: x-rays, ECG Home telecare/nursing 
data or other vital data; audio 
signals, e. g. heart or lung 
sounds 

Table 2.2 Modes of telehealthcare: Adapted from (Williams et at. 2UUJ) 
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Although previous studies have reported important benefits that can arise from 

those systems, there is not a clear agreement about them and also not all the 

studies reported the same benefits (Barlow et al., 2005). In most countries those 

systems are not yet fully adopted. Most of the systems are still pilot projects or 

small implementations, with limited amount of patients (Hebert & Korabek, 

2004; Hebert et al. 2004; Barlow et al., 2003). Still, more evidence of benefits is 

needed, due to the limited amount of studies in the field (Halley et al. 2004). In 

this scenario, this dissertation intends to identify which benefits and barriers can 
be expected for the different actors involved. 

One of the reasons for such limited adoption is that the implementation of 

telecare systems induces an important change in the way health services are 
delivered. It affects the way healthcare organisations are managed; and most 
importantly the way healthcare professionals interact among them and how the 

healthcare services are delivered (Berg et al. 2003). The very nature of healthcare 

work is interpretative, interactive and pragmatic (Aarts & Berg, 2004). Hence, 

the standardisation of work processes necessary to fully adopt those systems is 

difficult to achieve. WHO (2002) proposed the integrated care system as a 

solution for this challenge. 

2.2.2 The Integrated care system 

In 2002, the World Health Organisation (WHO) proposed a new system to 

overcome the burden of chronic condition around the world and to improve the 
follow-up of those diseases. According to them the actual healthcare systems in 

developed countries share similar characteristics that need to be changed to 

provide a better response to this situation. The issues detected were: 

(i) They are organized to provide acute illness care, rather than chronic 

care. Care is fragmented and focused on acute and emergent 

symptoms. Acute care is based on short term medical treatment, for 

patients with rapid and abrupt symptoms that are often in need of 

urgent medical intervention. 
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(ii) The role of the patient is not emphasized and self-empowerment is not 

promoted 

(iii) Follow up is sporadic, and normally not until their symptoms become 

intolerable. 

(iv) Community services tend to be ignored. Healthcare often tends to pay 
little attention to any programs from outside the same system, like 

patient associations, non-governmental organisations and consumer 

groups. 

(v) Prevention is under-utilised. Although most chronic conditions are 

preventable, prevention programs are far from the routine clinical care. 

The framework proposed by WHO for "innovative care for chronic conditions" 

is based on the collaboration of all stakeholders involved (Fig. 2.1). The 

framework is a patient-centric model in which patients are in the centre of the 

model and all the healthcare providers are coordinated to provide better and more 

effective health services. The model is focused on the idea that optimal outcomes 

arise when there is a strong partnership among patients and families, healthcare 

providers and community partners. 

Identifying benefits and barriers for IS adoption: A sociotechnical framework applied to Health Care Luisa Piris 
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One of the main problems to integrate this model is the difficulty of fitting in 

with the actual healthcare organisations. In the target countries of this research 

the healthcare organisations are fragmented and often not coordinated (Atkinson 

et al. 2001). Changing the way these organisations provide healthcare services is 

difficult and requires the consensus of all groups involved (Lehoux et al. 2002). 

To be able to implement such a system, it is necessary to take into consideration 

not only technology, but also organisational, clinical, professional and political 
issues of all the organisations, groups and individuals involved. At the heart of 

the system is the need for managing the patient trajectory into the healthcare 

system from the very beginning and across the organisational boundaries (Berg 

et al. 2003). How the patient goes through the different stages of his/her disease 

and is transferred to different medical services and organisations is fundamental 

in such systems. 

However, this model needs strong information and technical support to be 

successful. In particular, E-Health or telemedicine systems are considered as a 

key factor in the success of the integrated care model (Alonso, 2004). However, 

the complexity of the network of stakeholders involved demands further research 

taking into consideration the diversity of perceptions (Pouloudi & Whitley, 1997; 

Lyons et al., 2005) . 

In the following section, the reported perceptions for those types of systems by 

previous studies are critically reviewed. 

2.3 Benefits and Barriers to e-Health 

In this section, a meta-analysis of previous studies about benefits or barriers of e- 
Health systems is presented. The objective of this analysis was to identify the 

findings from previous studies in a systematic way. The outcome will be a list of 

previously reported benefits and barriers to the adoption of such systems. For this 

purpose a search in one of the principal database of medical publication 
"Pubmed" was conducted with the details showed in table 2.3. 
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Query: ("telecare"[All Fields] OR "telemedicine" [All Fields] OR "e-Health" [All 

Fields] OR "ehealth"[All Fields]) AND "review"[All Fields] AND 

("benefits"[All Fields] OR "advantages"[All Fields] OR "barriers"[All Fields] 

OR "drawbacks"[All Fields]) AND ("home"[All Fields] OR "homecare"[All 

Fields]) AND ("chronic"[All Fields] OR "long term"[All Fields]) 

2.3 Search details 

The abstracts of this preliminary list were studied in detail and from this list three 

publications were selected. Four additional publications were selected from a 

new query conducted from the three more relevant academic journals in the area: 

"Telemedicine journal and e-Health", "Journal of Telemedicine and Telecare" 

and "International Journal of Medical Informatics". The final list of publications 

is shown in table 2.4. The criteria for selection were the relevance and number of 

studies showed, the inclusion of projects related to "Chronic healthcare" and the 

relationship to the topic under study. Some of the papers discharged from the 

meta-analysis were for differences in the focus of the review. They were not 

focused on identifying positive or negative effects of the adoption of such 

systems. Others were discarded because the telemedicine systems were not 

similar to those under study. Finally only publications published from 2000 

onwards were selected. 

" (1) (Aoki et al., 2003). 

" (2) (Hailey et al., 2004) 

" (3) (Hersh et al., 2001). (Hersh et al., 2006) 

" (4) (Mair & Whitten, 2000). 

" (5) (Hjelm, 2005). 

" (6) (Richards et al., 2005). 

" (7) (Ball ei al., 2001) 
Y able 2.4 Lest of seiectea review puolications 

An analysis of the selected publications was conducted, searching for benefits 

and barriers for the adoption and classifying the themes into categories, using 

content analysis. Six categories were identified: professional, patient-related, 
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organisational, economic and technical issues. Clinical issues were related to the 

clinical aspects of the diseases. Professional issues were related to the themes 

that affect the professional healthcare work. Organisational issues were related to 

the organisational structures and the work procedures. Patient-related issues were 
those related to the patients' condition and perception. Finally, economic issues 

were related to costs and funding matters. The outcomes are shown in tables 2.5 

to 2.13, divided into the six categories previously mentioned (Original sources 

are presented in Appendix C). Those benefits and barriers mentioned by more 
than one source are highlighted in grey. 

Clinical Benefits 1 2 3 4 5 6 7 
Decrease hospitalisation J J 
Improve Patients' Compliance to treatment J J 
Reduction of mortality J 
Improve the control over the disease problem. Speed-up 
clinical process 

J J 

improve clinical outcomes J J 
Decrease hospital admission days. J J 
Increase of Clinical Usefulness J 
Improve Diagnostic accuracy and help with diagnostic 
decisions 

ýI 

Reduction of morbidity-reduce the capacity to develop the 
disease (increase the prevention) 

J 

Decrease nursing home placement J 
Reduce the health risk of sitting in waiting rooms 
Reduce complications due to hospital admission 

i aale z.. uinwai csenejus 

Professional Benefits 1 2 3 4 5 6 7 
Offer professionals access to information, reference 
materials and standard of care. 
Agreement with the diagnosis 
Change the way healthcare professionals are practising. 
Allow a stronger focus on disease management 
Ensure that patient information is just acquired once. 
Provide access for professionals to accurate patient 
medical records. 

1 uute L. u! f UJ Stur{u! D TUJi[S 

Patient-related Benefits 1 2 3 4 5 6 7 
Improve patient care, quality of life and satisfaction 
Improve the Ability of self-care 7 
Increased patients' accessibility to specialist expertise ,/ 
Improve patients role and participation in healthcare 
Improve communication between health professional and 
atients. 

Avoid Patient transfer 
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Improve Knowledge of the disease 
Improve social support and reduced social isolation 

Table 2.7 Patient-related Benefits 

Organisational/Economic benefits 1 2 3 4 5 6 7 

Cost reduction 
Reduce the transport of health professionals and patients 
Reduced patients waiting times 
Improve efficiency of care 
Redistribute resources and the work load 
Indirect cost reduction 
Increase accessibility of specialist expertise ýl 
Helpful to rationalise the access to different resources 
Allow collaboration between different levels, increasing 
communication between health professionals 
Reduce unscheduled hospital visits 
Provide equal access to health quality healthcare no 
matter where 
Reduce number of house calls 

Table 2. M Organisational and economic tBenefits 

Organisational Barriers 1 2 3 4 5 6 7 

Lack of suitable training ýl J 

Increase in GP/nurse workload 
The area is still emergent 
Change Resistance in some healthcare professionals. 
Nurses and primary care doctors 
Lack of top management support 
Social & political issues. Lack of vision from authorities 

Table 2.9 Organisational Barriers 

Patient-related Barriers 1234567 

Lack of self-management skills on patients 
Table 2.10 Patient-related barriers 

Technical Barriers 1 2 3 4 5 6 7 

Concerns about the impact of telemedicine on patient 
privacy 
Lack of standards in the data codification. Need to use 
similar codification for all the professionals involved 
Technology is still immature: Failures & Flaws that may 
cause negative effects on patients and staff 
Mobile communication is still immature: Bandwidth is 
needed 
Usability in certain groups of patients. "I 
Resolutions & colour in digital images 

Table 2.11 Technical barriers 
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Professional Barriers 1 2 3 4 5 6 7 

Disquiet about the mode of healthcare delivery T T 
(communication between professional and patient) 
Trust in technology. Healthcare professionals are reluctant 
to use technology 
Lack of powerful arguments in favour of those systems 
Healthcare professionals need to get used to different way 
of working 
Change of role for professionals. Nurses empower their 
role. The patients empower their role in the system 
Difficulties with the extra time that health professionals 
have to dedicate. Without economic reward 
Most of the projects have not been lead by healthcare 
professionals and has been more technology or market 
driven 
Power factors between healthcare professionals 7 

i ante z. « rrojessionuw ourriers 

Economic Barriers 1 2 3 4 5 6 7 

High cost of buying telemedicine equipment 
Still projects need to demonstrate that are cost-effective 
and that increase quality of life. 
Financial issues among organisations. Reimbursement 
issues. Change in the business model 

I uote --. 1. ) rýcununuc repurteu 

The reported studies presented a relevant list of benefits. However, less than half 

of them are reported for more than one author. Even though, these publications 

were review research, which show the compilation of several research papers in 

the area. This limited agreement about what can be expected from the adoption 

of those systems could be one of the reasons for the delay in the adoption of 
telecare systems (Hailey et al. 2004), (Hebert & Korabek, 2004), and one of the 

motivators of this dissertation. 

One of the reasons for this limited picture could be: the immaturity of the 

systems and the small samples. Studies in the area are still in an emergent stage 

and most of the implementations are pilot projects with a small number of 

patients involved, which implies a limited knowledge of the area (Hebert el al. 
2004); (Hebert & Korabek, 2004). 

Another reason is the limited amount of studies with a qualitative approach (van't 
Riet et al. 2001). Quantitative methods of research are the most commonly used 
in the medical domain. However, e-Health systems are a multidisciplinary field 
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and the use of qualitative methods can add new insight. The complexity of 

human factors involved in the adoption and use of those systems and the very 

nature of the healthcare work make it necessary for a different approach (Berg et 

al., 2003). Qualitative methods might help to understand the findings within the 

complex network of participants. 

In this context there is a stream of opinion, which advocates for a socio-technical 

approach to research of information systems in the healthcare domain (Berg et al. 

2003; Aarts & Berg,. 2004). Telemedicine is still unstable in clinical practice and 

needs to stabilise their practices and knowledge (May et al. 2001). In the clinical 

practice of telemedicine the boundaries between the social and the technical 

nature are difficult to find and often in an ambiguous way. (May et al. 2001). A 

way to understand practices could rely on a critical interrogation of social and 

technical processes and how these practices are constructed and agreement is 

reached (May et al. 2003). Socio-technical frameworks have the potential of 

adding a way of understanding how social and technical aspects are inter-related 

and need to be studied together and intrinsically joint rather than as separated 

facets. 

It does not mean that quantitative methods, such as randomised controlled trials 

are not needed. Indeed they are crucial in being able to produce quantitative 

variables and knowledge about the evaluation of the system and the clinical 

practice (May et al. 2003). However, a socio-technical approach can help to 

understand how technology is socially produced, and explains the why and how 

of the adoption of such systems. 

2.4 Social Construction of Technology 

Social Construction of Technology (Fig. 2.2) as introduced in chapter 1, 

advocates a multidirectional model that represents the process of alternation and 

selection (Pinch & Bijker, 1984) and developed further by Bijker, Hughes and 
Pinch (1989) and Bijker (1994,1995). In this model, not only the optimum 

combination is presented but also other possible variations according to the 

different interest groups. 
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It belongs to the growing practice of using social science theories and methods to 

explain how information systems shape, and are shaped by the social context in 

which it is developed. The combination of social science tradition into the 

technology world has provided a way of understanding and evaluating 

information systems. It is based on the idea that reality is a social product, 

impossible to understand independently of the social actors or groups that 

construct and make sense of it (Orlikowski & Baroudi, 2002). 

Identify Detail description Social Groups 
of social groups 

Identify Problems or Barriers for Problems and each group. conflicts Interpretative Flexibility 

Consensus and conflict 
emerge -. ý 

Solutions 
Stabilisation 

Closure Mechanism 

Rhetorical Closure by 
Closure redefinition 

of problems 

Fig. 2.2 Social Construction of Technology Model (SCOT 

They proposed an analysis based on the three stages of analysis of EPOR: 

Interpretative flexibility, stabilization and finally closure mechanism. The 

interpretative flexibility is the first stage in which there is not a consensus about 

IdenWng bansMs and barriers for IS adoption: A sociotachnial framework app sd is Health Care LUIS PkN 



Chapter 2. Literature Review -24- 

the technology. Several problems or conflicts emerge and they are interpreted in 

a different way. Consequently, different solutions emerge to resolve each 

problem. A second stage is when consensus emerges and a stage of stabilization 
is achieved and closure mechanisms are identified. Finally those closure 

mechanisms are linked with the "wider socio-cultural milieu". 

SCOT model proposed first to identify the relevant social groups, which are 
defined as: 

`Institutions and organisations (such as the military or some specific 
industrial company), as well as organised or unorganised groups of 
individuals' (p. 414). 

Although SCOT includes group identification, its limitation in this area was 

already cited by Winner (1993). Who decides what are relevant social groups and 

what might happen with this other groups that have no voice, but could be 

affected by this new technology are important issues highlighted by Winner 

(1993). In addition, power asymmetries, groups impact by technology (Klein & 

Kleinman, 2002) and iteration in their identification are issues not taken into 

account in SCOT. Though, more recent work of Bijker (1995) proposed to use a 

snowball process for identifying relevant social groups. However, this snowball 

process is not a guarantee of completeness and accuracy, and unrecognized and 

missing participants could remain unidentified (Klein and Kleinman, 2002). 

At a second stage, SCOT suggests identifying problems, conflicts or barriers for 

each group and possible solutions for each issue. The degree of stabilization will 
be different for each social group and it is always a matter of degree. Indeed, 

each social group will lead to a different chain of problem solutions and finally to 

a different system. This highlights the importance of taking into consideration the 

maximum number of actors involved. 

SCOT proposes two ways of closure: rhetorical closure and closure by 

redefinition of the problem. The first closure is related to closing the 

controversies or barriers. It does not mean solving it in the common sense of the 

word, but changing the perception of the issue as being resolved. Advertising has 
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been commonly used to change or minimise the perception of a problem within a 

social group. The second closure: Closure by Redefinition of Problems, proposes 

to redefine some perceived issues as a solution for quite another problem, and 
hence change the perception of it by redefining the problem. 

Finally, the last stage is to relate the system to the socio-political milieu. 
According to the original authors, it is a straightforward process. Socio-cultural 

and political context influences each social group and hence this influence is 

shown in the definition of the problem. 

SCOT model is particularly useful to take into consideration the process of 

adoption and diffusion of new technology artefacts, such as complex e-health 

systems. It addresses the perception of different social groups or stakeholders and 

tries to define a problem-solution chain for each of them. It will help to provide a 

wide map of problems and solutions, which can contribute in understanding e- 
health systems and improve the design and adoption of new ones. 

It is frequent to find studies that apply socio-technical approach to the study of 
healthcare information systems. One of these examples is the failed 

implementation of a telemedicine system between a hospital and a outpatient 

clinic (May et al. 2001). In this research the conflict emerges when applying 

soft-technologies undermining hard-technologies. This research aimed to 

understand how and why this implementation of a telemedicine project failed. 

The interaction of the different social groups was key for this result. This case 

study is an example of how properly working technology can be undermined by; 

soft-technologies. In other words, the way technology is interpreted and used was 
the key factor for the success or failure of the system. 

An additional use of SCOT is the research about the addition of interpretative 

flexibility to the innovation diffusion process (Papazafeiropoulou et al. 2005). 

The different groups involved had different opinions about the stage of 
innovation at the same time. Closure mechanisms from SCOT can help to reach 

an agreement, providing the decision maker with a more realistic picture of the 

system under development. 
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Another significant contribution is the research conducted by Faraj, et al. (2004) 

in which the development of the web browser is analysed using actor-network 

theory. This research identifies three processes of inscribing, translating and 

framing that provides a clear insight in how stakeholders act and react with each 

other and how their interdependencies shaped the development of web browser. 

In the same line, Braa et al. (2004) highlighted the importance of the networks of 

participants in the health care sector in developing countries and how health 

information systems need to engage in politics, specially when controlling scare 

healthcare resources such as vaccination. 

In the research conducted by Wilson and Howcroft (2002), a sociotechnical 

approach was applied to information systems success and failure. This research 

was applied to a Nurse information systems. It helped to identified, how similar 

factors might be considered failure or success factors depending on the social 

group and the interpretive flexibility. Technology was perceived differently over 

time without making any changes on it, and social studies of technology might 

help to understand these apparent contradictions. Going further with the same 

case study, issues as how gender shape technology and how it affects the 

information systems arena was developed in conjunction with social studies of 

technology by Wilson (2002). This research provided a new insight in how 

gender affects interaction between social groups and how some jobs are more 

gendered than others. 

As presented in previous examples, SCOT has demonstrated to have been a very 

useful framework to investigate the interrelationships of social networks in the 

success or failure of a system. In particular in the healthcare context, in which the 

number of organisations and individuals involved adds an additional complexity. 

The SCOT model is focused on identifying the problems or different 

interpretations for each group and finding the solutions. SCOT however, pays 

very little attention to identifying what the expected benefits for each social 

group are and what the opportunities are that can arise from it. This research 
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advocates that adding benefits and opportunities to the model will strengthen it 

and provide new ways of stabilization and closure. 

Additionally, SCOT shares with stakeholder theories, the importance given to a 

proper identification of relevant social groups or stakeholders. However, the 

stakeholder framework developed by Pouloudi and Whitley (1997) is a more 

structured and systematic way of identifying obvious and not so obvious groups 

involved. This framework has the potential to provide a strong understanding of 

which those groups are and what their influence over the system is. 

2.5 Stakeholder theory 

2.5.1 Origins of stakeholder theory 

Stakeholder theory has its roots in the management literature in which it has been 

largely used. Freeman (1984) was the first academic author who started to use a 

wide concept of "stakeholder" and developed a theory in which the role of 

external and internal actors apart from stockholders would impact the firm in 

many aspects, and specifically in the strategic area. Freeman (1984) defined 

stakeholder as "any group or individual who can affect or be affected by the 

achievements of organisation's objectives". 

According to Key (1999), precursors of the stakeholder theory were: Adam 

Smith (1937, cited in Key, 1999) who identified that there could be external 

interest parties in each organisation; Barnard (1938, cited in Key, 1999) who 

suggested the impact of employees in firm success; Abrams (1951, cited in Key, 

1999) who identified three corporate stakeholders apart from stockholders: 

employees, customers, and governments; In the 60s Eells (cited in Key, 1999) 

expanded the number of stakeholders to address a more pluralistic view of 

society. Lately in 1975, Preston and Post (cited in Key, 1999) created a model 

based on acknowledgement of societal actors for whom the firm is responsible. 

The notion of stakeholder in the Information System domain has always been 

present, at least in its simplest form of participants in the project: users, 
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developers and managers (Pouloudi & Whitley, 1997). However, this approach 
has been proved often insufficient to reflect and gather all the complexity on how 

IS affects and is affected by organisations (Lyytinen & Hirschheim, 1987). 

In the next section the use of the stakeholder concept in the IS domain is 

presented. 

2.5.2 Stakeholder theory in the IS context 

Stakeholder concept is by definition a more complex concept than users, 
developers and managers. Those actors are directly involved in the design, 

development and implementation of an information system. Whereas stakeholder 

are also those whose actions can influence or be influenced by the system in 

someway. They can be any individual, group, organisation or institution who can 

affect or be affected by the system (Papazafeiropoulou et al. 2005). This 

definition reflects better the complexity of the networks and individuals in 

Information Systems in which more than one organisation is involved (inter- 

organisational systems). However, most of the time, the use of stakeholder has 

been narrowed to those three -users, managers and developers. 

Several academic authors have proposed a wider use of stakeholder in the 

information systems domain. Gupta (1995) proposed the use of stakeholder 

analysis for inter-organisational systems. Zhang et al. (2005) suggested the use 

of stakeholder analysis to reflect the benefits and barriers of the adoption of e- 

government. Vos and Achterkamp (2006) suggested a classification model for 

identification of stakeholders in innovation projects. Serafeimidis and Smithson 

(1999) emphasized the importance of taking into consideration stakeholder 

analysis in the evaluation of information system investment. Fairchild et al. 
(2004) proposes to consider stakeholder context and expectation in the definition 

of a success factor model for electronic commerce. These researches have 

proposed the use of stakeholder theories in one way or another to provide a better 

understanding of the role, expectation and inter-relationships of stakeholders in 

any information systems and in any life cycle stage. 
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Critiques of stakeholder are based on the limited importance paid to the context 
in which stakeholders interact; inadequate explanation of process itself, 

incomplete linkage of internal and external variables and insufficient attention to 

the system within which business operates and the levels of analysis within the 

system (Key, 1999). Thus, stakeholder analysis can be improved by 

complementing it with other frameworks or approaches, which could reflect 

some of the mentioned limitations. Indeed, the stakeholder concept has been 

complemented with some socio-technical approaches. Examples of that are: 
Actor-Network theories (Atkinson et al., 2001), Soft development approach 
(Atkinson et al. 2002), discrete modelling simulation (Eldabi, et al. 2002) among 

others. These examples are developed fu ther in the following section. 

2.5.3 Stakeholder on health information systems 

The academic literature about the stakeholder concept in the healthcare 

information systems has been commonly limited to principal stakeholders, such 

as doctors, nurses and administrators or managers and also often to just one 

organisation. This approach, however, is insufficient and does not reflect the 

complexity of the e-Health networks, in which, there are a significant number of 

actors involved from different organisations or groups. Indeed, in e-Health 

systems, patients and their families or carers are the main users of the system, 

and most of the time without having participated in the design of it. Additionally 

nurses, doctors and other health-related professional are equally users, with 
different needs and perceptions. Moreover, managers can belong to different 

healthcare organisations, because most e-health systems try to join in the same 

network different health-related organisations, such as, hospitals, primary care, 

secondary care, etc. 

The need for gathering information of key stakeholders in the healthcare 

information systems area have been extensively recognised in the academic 
literature (Pouloudi & Whitley, 1997; Lyons et al., 2005). However, most of the 
time their identification remains limited to the most obvious ones and do not 
follow a structural process (Pouloudi & Whitley, 1997; Vos & Achterkamp, 
2006; Mantzana, et al., 2007). 
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An example of this limitation was presented by Pouloudi (1998) in healthcare 

information systems related to drug management. In this research a framework to 

identify stakeholder was defined. The framework was based on several principles 

(Fig. 2.3), which helped to identify who were the main groups and individuals 

who could affect or be affected by the system under study. 

Atkinson et al. (2001) added an insight to the topic from the Actor-Network 

theory (Latour, 1987; Callon, 1991; ), in which not only human actors or 

stakeholders are considered but also non-human actors. Both of them, human and 

non-human are symmetrically considered. This research explored and developed 

the synergies between The Soft Information Systems and Technologies 

Methodology (SISTeM), Participative Simulation Modelling and Stakeholder 

Analysis. All these frameworks and approaches are based on the socio-technical 

nature of health information systems. This work was developed further by 

Atkinson et al. (2002) paying attention to several aspects and in particular to 

telemedicine. Stakeholder analysis was also used in the work of Eldabi et al. 

(2002) in his research about healthcare modelling and integrating stakeholder 

analysis to represent the complex healthcare systems, which involve multiple 

decision-makers. This research showed the importance of considering a wide 

spectrum of stakeholders in the health technology context and the value of 

stakeholder identification joined with other socio-technical approaches. 

Other uses of stakeholder theories are the work of Dansky & Gamm (2004). This 

paper presented a conceptual model to reflect the interest of four key 

stakeholders: physicians, patients, insurance companies or managed care 

organisations and government officials or entities in telehealth programs. This 

paper however, limited the use of stakeholder to just four groups: a restricted 

representation of the stakeholders of such programs. Jones et al. (2005), 

identified 12 different groups of professional stakeholders to study the research 

agenda for e-Health in the UK. In this case the number of stakeholders is 

significant and the identification was done by an iterative process, working with 

a preliminary list who were asked to identify new interest participants. 
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Stakeholder analysis and in particular a framework for an accurate identification 

of stakeholders, can add great value to other socio-technical approaches or be 

considered as a preliminary stage for addressing further issues, such as research 

agenda, evaluation process, simulation and adoption. The healthcare area involve 

by nature multiple interest groups and a formal identification of those groups can 

improve the understanding of human and social issues for all the stakeholders 

involved in the adoption of such systems. The identification of stakeholders 

could be improved significantly using an iterative process, in which obvious 

stakeholders identify other not so obvious stakeholders. Pouloudi and Whitley's 

framework (1997) for stakeholders identification is particularly suitable, because 

it addresses a set of principles, such as the identification of new stakeholders 

through the previously identified, the interlinks among them and the need for 

reflecting the context in which it is produced (Fig. 2.3). 

Principles of Stakeholder Behaviour Implications for Stakeholder 
identification and analysis 

- The set and number of - Stakeholders map should reflect 
stakeholders are context and time the context 
dependent - Stakeholders map should be 

- Stakeholders cannot be viewed in review over time 
isolation - Consider how stakeholders are 

-A stakeholder's role may change linked 
over time - Adopt a long-term perspective: 

- Stakeholders may have different study how perceptions change 
roles - There are different versions of 

- Different stakeholders may have stakeholders map to be drawn 
different perspectives and wishes - These different versions should be 

- The viewpoints and wishes of reviewed over time 
stakeholders may change over - Need to consider political issues 
time. (as well as technical, economic, 

- Stakeholders may be unable to etc. ) 
serve their interests or realise their 
wishes. 

Table 2.14 Principles to identify stakeholders Pouloudi & Whitley (1998). 

The principal focus of this framework is the identification of stakeholders and 

validation of their perceptions in complex information systems. Thus, used in 

combination with SCOT, this can add a formal approach and enrich the initial 

stages of SCOT, in which the interest groups are identified. 
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2.6 Summary 

-32- 

In this chapter the relevant academic literature has been presented and critically 

reviewed. Firstly, the area of e-Health has been presented, paying particular 

attention to the telecare area and information systems oriented to support 

chronically ill patients. The main conclusions that arise are that the area is 

underdeveloped and adoption is still scarce. However, it is generally accepted 

their potential for cost-reduction and improving the quality of life of those 

patients. Previous research about benefits and barriers and review papers in the 

area were examined. The limited consensus apart from the most common factors 

could be observed. The theoretical foundations of this thesis, SCOT, and 

Stakeholder theories are then explored. The combination of both approaches is 

discussed and critically reviewed. They can reinforce each other and facilitate a 

formal framework to identify benefits and barriers for e-Health adoption. 
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3 Chapter 3. Research methods 

3.1 Introduction 

Research methods have evolved in the last decades from a narrow focus, 

basically technical to a broader approach in which the multidisciplinary nature of 
information systems is taken into account (Avison & Myers, 2002). In particular, 
in the healthcare arena, the need to use a research approach, which acknowledges 

not only technical but human and organisational aspects is even clearer. 
Integrated and multidisciplinary approaches have demonstrated to provide a 
better insight into healthcare Information Systems (Aarts & Berg, 2004). 

In this chapter the research strategy is presented and justified. Firstly, a general 
introduction of the qualitative research methods is presented. Afterwards, the 

research method chosen and its appropriateness are discussed. The following 

section presents the context in which this research has been conducted: the UK 

and Spanish healthcare systems. Finally, the data collection and the data analysis 

strategies are explained. The aim of this chapter is to justify the chosen approach 

and to present the context and details of the case studies. 

3.2 Qualitative research Methods 

The most common way of classifying research methods is between qualitative 

and quantitative methods. The roots of quantitative methods are in the natural 

sciences and are based on quantifying and measuring what is observed and 

collected by the researcher (Myers, 1997). Ideally, the researcher is placed 

outside the research and does not interfere with the experiment. Typical research 

methods are surveys, laboratory experiments, mathematical modelling and, 

especially relevant for this context randomised controlled trials. Randomised 

control trials have been largely used in the healthcare arena and are considered 

one of the most appropriate and scientific methods of research for the majority of 
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the medical community. However, qualitative studies are becoming more popular 

in the healthcare context (Murphy et al. 1998). 

On the other hand, qualitative research methods have their roots in social 

sciences and aim to research and understand information systems as a whole 

within the organisation and the social network in which it is produced. A 

qualitative approach pays particular attention to the social influences over 

technology. Rather than trying to quantify what occurs they try to understand the 

phenomenon and the context in which it exists (Avison & Myers, 2002). Case 

studies, action research and grounded theory, among others, are typical 

qualitative research methods, in which the researcher may or may not be part of 

the research itself. 

3.2.1 Philosophical perspectives 

Qualitative and quantitative research has an underlying philosophical 

perspective, which guides the research. Epistemology is the science of how 

knowledge is obtained and understood. However, in practice these philosophical 

distinctions have blurred limits. According to Myers (1997) there are three 

epistemologies: Positivist, interpretive and critical. 

I Qualitative 

Influencea/Guides 

Positivist Interpretive critical 

Fig. 3.1 Adapted from Myers, MD. (1997) 

The aim of positivism is to make reliable predictions and explanations. The 

researcher, normally, tries to reduce the field of investigation, focusing on one 

specific area. Positivist assumes that reality is objectively given and can have 

measurable properties. 
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Interpretive approaches try to gain understanding of the phenomena in the 

context in which it is produced and through the different perceptions of the 

people or groups involved. The basic assumption is that reality is socially 

constructed and shaped by the groups and individuals' perceptions. Information 

systems cannot be seen as isolated systems, but as a part of a whole. This 

approach has long roots, and goes back to the first Greek philosophers: Socrates, 

Plato and Aristotle. For instance, Plato (1997) in the "Myth of the cave" explains 

how people can just see the shadow of the reality rather than the reality itself. 

From these shadows, they constructed their own reality, quite different from the 

reality of those that could observed the cave from another perspective. What 

people perceived then is constructed by their own circumstances and experience. 

Consequently there is not a universal reality but several perceptions of the same. 

The unique way of trying to represent this reality is through the understanding 

and representation of the diversity of perceptions of all the people and groups 

involved. This philosophical stream of opinion is based on relativism. The most 

critical view of relativism is based on considering perception as reality, thus 

there is not a unique reality, but as many as different perceptions. 

Critical epistemology is based on the assumption that social reality is historically 

produced and perception of people is constrained by social, cultural and political 

dominations. The researcher has an active part in the research, hence she/he 

participates and decides. The focus is on conflicts, contradictions and oppositions 

that are common in the contemporary world. 

Qualitative research methods can have any of those epistemologies: positivism, 

interpretive and critical and this will lead the way to how knowledge and data are 

acquired and how they are analysed. However, the limits of those philosophies 

are often blurred and some characteristics can be shared for more than one 

approach. 

3.3 Research approach 

This dissertation is a qualitative research and the method used has been the case 

study. The underlying epistemology is interpretive because the aim has been to 
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understand the phenomenon through the social groups and individuals or 

stakeholders involved in the system. Our construction of reality is shaped by the 

interpretation of reality done by human actors (Walsham, 1995,2006). As 

Walsham (2002) highlighted the motivation has been to create an initial 

theoretical framework based on previous knowledge (Stakeholder theories and 

Social Construction of Technology). 

Case study is commonly used in IS research and fits particularly well in this 

context (Cavaye, 1996; Yin, 2003; Walsham, 1995,2006), where the focus is on 

contemporary events and several organisations are involved (Benbasat et al., 

2002). However, case study can be researched in many different ways (Cavaye, 

1996) according to the philosophical perspectives mentioned before, critical, 

interpretive or positivist. It makes this method very versatile and consequently 

very flexible to adapt to different research needs. 

There is not a unique definition of case study. According to Benbasat et al. 

(2002) compilation of previous work, case study investigates the information 

system within its context, gathering data from multiple sources and from one or 

more stakeholders. Additionally they resume the eleven more relevant 

characteristics of case studies (Table 3.1) 

1. Phenomenon is examined in a natural setting 
2. Data are collected by multiples means 
3. One or few entities (person, group, organisation) are examined. 
4. The complexity of the unit is studied intensively. 
5. Case studies are more suitable for the exploration, classification and hypothesis 

development stages of the knowledge building process; the investigator should 
have a receptive attitude towards exploration. 

6. No experimental controls or manipulation are involved. 
7. The investigator may not specify the set of independent and dependent 

variables in advance. 
8. The results derived depend heavily on the integrative powers of the investigator. 
9. Changes in site selection and data collection methods could take place as the 

investigator develops new hypotheses. 
10. Case research is useful for study of "why" and "how" questions because these 

deal with operational links to be traced over time rather than with frequency or 
incidence. 

11. The focus is on contemporary events. 
Table 3.1 Key characteristics of case studies (Benbasat et at. 2002) 
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Following the characteristics showed in table 3.1, case study election was 

justified due to the following reasons. The aim of this dissertation is to produce a 

framework to represent benefits and barriers of telemedicine based on the 

stakeholders' perceptions and their implications for adoption. Case study is 

chosen because it would help to understand the process and the context as a 

whole. The context in which this project was conducted: healthcare systems, was 

as relevant as the information system itself. The system could not be understood 

without taking into consideration the organisations in which it exists: hospitals, 

primary care centres, patients' homes, and the interaction of the different 

stakeholders. 

According to the last characteristic mentioned in table 3.1, case study is 

particularly useful in contemporary events. Telemedicine, and in particular those 

systems oriented to support chronically ill patients or telecare, are a relatively 

new area. Although the first systems arrived one decade ago, it is still in a very 

emergent period and the normal use of them is underdeveloped. 

Furthermore, the data was collected by multiple means and studied intensively: 

Open-ended interviews to the majority of stakeholders, for up to two hours, 

questionnaires for patients, observation of the system while being used, 

examination of documents and texts, and thorough attendance to several training 

sessions for patients. 

According to the seventh characteristic of table 3.1, there were no previously 
defined variables, but they were identified once the data was analysed using 

content analysis as the analytical tool for data analysis. 

However, case study can also present some limitations (Yin, 2003). These 

limitations are inherent to the method itself; hence try to minimise their impact is 

a challenge. 

1. The difficulty of doing scientific generalising from results. However, the 

purpose of this thesis was not to generalise from the findings, creating a 
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general theory but a conceptual framework that could be used in different 

contexts with different outcomes. 

2. Lack of rigour of case studies. Research bias is an integral part of 
interpretive research. In this research the researcher's opinion was not 

imposed on the participants as they were given the express their opinions 

by responding to a number of open questions on the same subject. 

Though, it is impossible not to influence the participants in some degree, 

because just by formulating questions your own opinions may be 

presupposed. On the other hand, it can be argued that the engagement 

might provide a better access to the project and the participants. 

Moreover, it might provide a more reflexive interpretation of the results 

(Nandhakumar & Jones, 1997). 

3. The confusion between case study teachings in which the data are 

deliberately altered for teaching purposes and case study research. In this 

case the result was not a teaching case study but a research case study. 

4. It often takes a long time and makes it complex to analyse the great 

amount of documents and texts. However the length of time dedicated to 

a thesis makes it possible to conduct this type of research successfully. 

In order to understand the case studies in its context, in the following section 

Spanish and UK healthcare systems are presented with their similarities and their 

differences. 

3.4 Research context. 

This research has been conducted in Spain and the UK. In the UK, a pilot project 

based on a telemedicine system to connect residential nursing homes with health 

professionals and in Spain, a telecare system oriented to support chronically ill 

patients at home. The main reason for choosing a transnational research was to 

minimise the effects of two different healthcare contexts in the outcomes. 

Both health systems are of public provision of healthcare, where Governments 

and Health authorities set overall policies and frameworks and where services are 

provided mainly by public agencies or agreed private organisations. Both 
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systems are also funded by taxes. Healthcare is free and is provided by a 

complex network of primary and community centres, secondary hospitals and 

tertiary services, regardless of whether they were publicly owned or not. 

Although desirable, there is in fact a certain lack of integration among different 

health providers. 

Even though the UK and the Spanish health system are essentially similar, some 

differences can be observed, with the General Practitioner (GP) in the UK 

playing a more significant role of coordination among different health services 

than in Spain. For a better interpretation of the stages in the evolution of a 

chronic disease, the figure 3.2 has been created. It should be noted however, that 

the evolution of a chronic condition could not be always linear. 

-Early stages of the Refered by GP 
disease Prima r to specilist 
-Drug prescnption control 

Specialist: Hospitalization 
and control when 
disease is very 

grave 

Patient 

Last stages of 
Acute situations - the disease Palliative Care 

Fig. 3.2 Evolution of chronic conditions 

According to the WHO (2002) most of the healthcare systems share similar 

characteristics in the chronic condition care system, and the Spanish and UK are 

not an exception: (i) They are organised to provide acute illness care, rather than 

chronic care. Care is fragmented and focused on acute and emergent symptoms. 

(ii) The role of the patient is not emphasized and self-management is not 

promoted (iii) Follow up is sporadic, and normally not until their symptoms 

become intolerable. (iv) Community services tend to be ignored. Healthcare 

systems often tend to pay little attention to any programs from outside the same 
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system, like patient associations, non-governmental organisations and consumers 

groups. (v) Prevention is under-utilised. Although most chronic conditions are 

preventable, prevention programs are far from the routine clinical care. In this 

context, the WHO (2002) proposes a framework for "innovative care for chronic 

conditions" based on the linkage of all the stakeholders involved, further 

discussion of the model is presented in Chapter 2 section 2.2 

3.5 Data collection strategy 

The data of the UK case study, a telecare system for chronic patients in a 

residential setting, and the Spanish case study, a telecare systems for chronic 

patients at home, were collected using several sources: semi-structured 
interviews with the participants, study of document and text about the system, 

questionnaire to the patients, attendance to patients training sessions, attendance 

to patients' home visits and direct observation of the system while in use. 

The initial information collected were documents and texts about the system, the 

clinical protocols and the patient's information sheets. The objective of this data 

was to inform about the information systems and the context in which it was 

going to be implemented. Moreover, general information about the diseases and 

the clinical protocols that would be followed, were also gathered and studied to 

understand the needs of the patients and the professionals. Four sessions of direct 

observation of the system while being used by healthcare professionals were also 

conducted, and notes were taken. 

Additionally, three patients training sessions were attended by the researcher, in 

which the case managers trained the patients in how to use the system, assessed 

them on the difficulties they could have while using it on their own and trained 

them in how to take the medication and the clinical aspect of the disease. Those 

sessions provided valuable information about the real difficulties of the patients 

with the system, their attitude towards the system and how the case manager and 

nurses interact with the patients and their families. 
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Three visits to patients' homes were conducted with a specialist nurse. The visits 

were done after an alarm from the system. When the system reported an alarm 

about a particular patient, the protocol was to first contact the patient by 

telephone and deliver the appropriate response: a visit from a specialist nurse, a 

doctor or send the patient directly to an emergency room. In those visits, the 

researcher observed the protocol and the reactions of patients, families and 

professionals and took notes on it. 

The principal sources of data were semi-structured open-ended interviews with 

the stakeholders involved in the cases. The interviews were conducted in their 

offices and lasted from 45 minutes up to two hours. They were recorded using a 

digital recording machine, except for two cases in which the individuals refused 

to be recorded. In these cases notes were taken during the interviews. Later, those 

interviews were manually transcribed for the purpose of doing data analysis. 

The interviewees were selected depending on their involvement in the area and 

according to the stakeholder framework, one of the questions was to identify 

other stakeholders that could be also involved. A first contact was conducted by 

telephone or e-mail, explaining the research and asking for his/her willingness to 

participate. 

A total of 46 interviews were conducted to 21 different groups of stakeholders, 

during an 8 month period. For the exploratory case study I, 6 interviews were 

conducted, and for the case study II, 40 (see table 3.2 and 3.3). However, from 

the 40 interviews of case H, 8 of them were discarded due to the lack of 

connection with the project under study, such as the one of the case manager, 

who was not yet participating in the project at the moment of the interview. 

Stakeholder group Number of 
Interviewees 

Discarded 
Interviewees 

Case Manager 1 1 
Project Leader I 
Hospital Specialist Doctors 2 
Specialist Nurse 3 
Call-centre assistant 1 
Hospital Managers 1 
Medical Director 1 
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Primary care doctors-GP 1 
Primary care nurses 1 
Social Workers 1 
Patients (plus questionnaire to 65) 5 
Families of patients 2 
IS managers 1 3 
ERP systems managers 1 
Hospital Researchers 1 1 

_ University Researchers 3 
Clinical Technicians 1 
Regional health authorities 1 
IT technicians 1 
Ethical committee managers I 
Industry Telecommunication 2 
Industry (Mobile phones) 1 
Home healthcare teams 1 

TOTAL............ 32 8 
Table 3.2 Detail of interviews in the Case study [[ 

Stakeholder group Number of 
interviewees 

Discarded 
Interviewees 

Prima care doctors 2 
Nurses 
Patients 
Researchers 

TOTAL............ 5 0 
T able 3.3 uetail of interviews in the case stuay i 

Although initially the research plan was to gather the information of the patients 

in semi-structured interviews, in reality it was difficult to get this information 

because of the great number of patients involved, -70-, the difficulties of getting 

access to all of them and, most importantly trying to avoid biasing them. They 

commonly identified researchers with healthcare professionals and their opinions 

during the interview were influenced by this fact. Consequently, a questionnaire 

was prepared to try to gather their opinions and perceptions. The questionnaire 

had 6 general questions about the patient, and a list of possible benefits and 

problems that could arise from the participation in the project. Finally two open 

questions were asked about other benefits or problems (see Appendix B). The list 

of benefits and barriers were gathered through the meta-analysis conducted (see 

Chapter 2, section 2.3), which compiled previous studies, and the results 

obtained through the direct interviews to five patients. 
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3.6 Strategy for the data analysis 

Data collection and data analysis in qualitative research has not followed a clear 

waterfall model, but an ongoing process in which the data collection strategies 

are enriched with the previous analysis of this data (Avison & Myers, 2002). 

There are numerous ways of conducting the analysis of data, (whether verbal or 

written), such as hermeneutics, content analysis, semiotics, narrative and 

metaphor, etc. However, in practice those ways of analysis have multiple 

overlaps and an increasing number of researchers are approaching the analysis in 

a more pragmatic way (Miles & Huberman 1994). Indeed, there is a stream of 

opinion which argues that there is not such a large difference between positivism 

or interpretivism research (Weber, 2004). 

For this dissertation, a combined approach to analysis has been taken, combining 

hermeneutics as philosophical background and content analysis as the analytical 

tool. Relational content analysis has been chosen as the analytical technique to 

reduce, display and draw conclusions from the data. Hermeneutics has been used 

to make sense of the research in their context, and to try to understand the whole 

and their parts or the contexts and each participant perception as interrelated. In 

particular in information systems, the concept of hermeneutic circle is related to 

making sense of the incomplete and confused perceptions of the different 

stakeholders and the relationship among people, organisation and information 

technology. It suggests that the meaning can only be found within its context 
(Klein & Myers, 1999). 

The three steps followed in the data analysis were: Data reduction, data display 

and conclusion drawing/verification. (Miles & Huberman, 1994) (See fig. 3.3). 
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Data collection period 

Data Reduction 
Anticipatory Post 

Data display 

Post 
ANALYSIS 

Conclusions DrawingNerification 

Post 

Fig. 3.3 Flow Model of Data Analysis (Miles & Huberman, 1994) 

These three activities happened at the same time, and also partially during the 

data collection period. According to Miles & Huberman (1994) these three 

activities are: Data reduction attempts to organise, discard, sharp and sort the 

data, hence conclusions can be drawn. Data display is related to organising the 

data in tables and displays. Conclusion drawing/verification is the process of 

extracting meaning from the data, noting patterns, regularities and how the data 

flows. 

The process followed in this dissertation is summarised in figure 3.4. Firstly once 

all data was transcribed, the texts were analysed and common themes and 

concepts were identified. A second step was to interpret the data into their 

context and to establish the relationship among them. Each group of stakeholders 

offered a partial view of the whole picture. A third stage was to display and 

organise the information in tables and matrixes, which could help to draw 

conclusions and verifications. The final stage was to present the conclusions and 

findings. 

Transcription Identify concepts Interpret data Display the Drawn 
of data and themes into context & information in conclusions 100' 

find relationshin. tables 

Fig. 3.4 Data analysis process 

However, qualitative data analysis has several drawbacks: It is particularly time 

consuming. It is highly dependent on the researcher's background and own 
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context. Although the researcher tries to be independent of the process, her 

interpretation of the results and findings is biased by her own perceptions. It is 

difficult to generalise from findings. It can be reduced to simple word count. And 

finally, perceptions of stakeholders change over time. 

Despite the list of possible limitations of the method, during this dissertation 

those drawbacks have been taken into account, trying to minimise their effects. 

Consequently, the researcher has tried to interpret the information with the 

maximum rigour, trying to limit her own opinions. Additionally the purpose was 

not to formulate a general theory, but to find and test a framework that could be 

used in other contexts. Word count has been avoided while conducting the 

analysis. Finally, stakeholders' perceptions have been checked formulating 

different questions about the same, to minimise the impact of possible changes 

and aiming to reflect their perception as accurate as possible. 

3.7 Methods for evaluation 

Evaluating the validity and quality of qualitative research is almost as important 

as the research itself. There is not a straightforward process in evaluation; 

however, some methods or principles have been suggested (Golden-Biddle & 

Locke, 1993, Klein & Myers, 1999; Mays & Pope, 2000). 

Golden-Biddle and Locke, (1993) as cited in Walsham (2006) set three 

principles: authenticity, plausibility and criticality. Authenticity is concerned 

with showing that effectively the authors have been there. Plausibility tries to 

reflect how well the personal and professional experiences of the reader are 

connected with the text. Criticality is about how authors' ideas and beliefs are 

represented in the text. 

Klein and Myers (1999) recommended seven principles to evaluate interpretative 

field research. Those principles were based on the study of anthropology, the 

philosophy of phenomenology and hermeneutics. The seven principles were: the 

fundamental principle of hermeneutics circle, the principle of contextualization, 

the principle of interaction between the researchers and the subjects; the principle 
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of abstraction and generalisation; the principle of dialogical reasoning; the 

principle of multiple interpretations and the principle of suspicion. 

However, those methods were more focused on the methodological 

appropriateness, than in the validity of the results from the research. A research 

project can fulfil those methods and still not produce valid results (Walsham, 

2006). For this reason the method suggested by Mays and Pope (2000) has been 

chosen in this dissertation, in an attempt to validate the research from a 

perspective that could reflect not only methodology but outcomes as well. 

According to Mays and Pope (2000) there are several ways to assess the validity: 

triangulation, respondent validation, clear exposition of methods of data 

collection and analysis, reflexivity, attention to negative cases and fair dealing. 

Triangulation is the process of comparing results from different sources. The 

purpose of triangulation is to highlight convergence, complementary and 
divergence. Hence, it would contribute in enhancing the validity of the research, 
increasing the likelihood of findings and interpreting the differences (Farmer, et 

al. 2006). According to Murphy et al. (1998) there are four types of 

triangulation: data, method, investigator and theoretical triangulation. Data 

triangulation is when data from different sources is used to research the same 

phenomenon. Method triangulation when different research methods are 

employed. Investigator triangulation when different investigators research the 

same phenomenon. Theoretical triangulation when different theoretical models 

are used. According to Miles & Hubberman (1994) discordant findings can be 

constructive because they may lead to meaningful understanding. 

Clear exposition of methods and data collection and analysis, serve to justify 

how the process of analysis of data has produced the research outcomes. (Mays 

& Pope, 2000). Qualitative research is based on the interpretation by the 

researcher, thus a clear description of the process might support the results. 

Attention to negative cases is related to explaining the data that could be 

contradictory with the rest of the outcomes, whereas, fair dealing is related to 

incorporating the perspectives and perception of different stakeholders. Hence, 
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the viewpoint of one group is not the only represented (Mays & Pope, 2000). 

Both these methods have been applied through out the whole research process: 

the first one by paying particular attention to the discordant opinions, and the 

second one by representing the opinions of all stakeholders. 

The evaluation of the effectiveness of the framework has been conducted by 

paying particular attention to clear exhibition of methods and theoretical 

comparison with their precursors. For the evaluation of the findings, data 

triangulation has been chosen. This evaluation is presented in chapter 6. 

3.8 Summary 

This chapter has dealt with the research approach of this dissertation. A brief 

introduction of the qualitative methods has been presented, paying particular 

attention to case study methodology and the interpretivist approach. The next 

section presents the context in which this research has been conducted, the UK 

and Spain healthcare systems; both systems are of public provision of healthcare, 

free and universal for the whole population. Additionally, the integrated 

healthcare system proposed by WHO (2002) is explained. This model can be 

better supported by the adoption of e-Health systems. All these facilitate the 

understanding of the findings as a hermeneutical circle, inherently related to its 

context. The data collection strategy is afterwards presented. Interviews, 

questionnaires, attendance to training sessions, visits to patients' home, 

observation of the system while being used and documents and texts about the 

project are sources of data collection for both case studies. Finally, the data 

analysis strategy -content analysis and hermeneutics- is presented. 
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4 Chapter 4. The proposed framework 

4.1 Introduction 

The first objective of this chapter is to present the proposed framework to assess 

the benefits and barriers of e-health applications. This framework is based on 

social construction of technology and stakeholder theories and it was defined 

using the literature review of the area. The second objective is to conduct an 

exploratory case study to validate the proposed framework with real data. The 

framework is applied to the case study and the outcomes are presented afterwards 

in section 4.3. The case study was conducted in the UK and aimed to investigate 

the use of remote patient monitoring. In addition, this case study was also 

conducted to refine the research strategy and to obtain a preliminary list of 

stakeholders. 

4.2 The rationale behind the new framework 

The aim of this new framework is to identify the benefits and barriers of the 

adoption of e-health systems for all the stakeholders involved. The proposed 

framework will help to acknowledge the potential problematic areas for the 

implementation and adoption of e-Health systems for each actor or social group. 

Hence, it would offer solutions based on the potential benefits for each of them. 

This framework will be based on the SCOT model and the stakeholder 

identification framework. This new framework aims to enrich some areas of 

SCOT that show improvement potential. The first area is the identification of 

Stakeholders or social groups involved. Using Pouloudi and Whitley's 

framework will strengthen the SCOT framework, which does not provide a 

systematic model to identify social groups. 

The second area of improvement is related to the identification of the benefits for 

each social group. SCOT pays very little attention to identify what the expected 
benefits for each social group are and what the opportunities are that can arise 
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from it. This research advocates that adding benefits and opportunities to the 

model will reinforce it and provide new ways of stabilization and closure. 

4.3 The proposed framework 

The new Benefits and Barriers framework (BEBAF) is represented in figure 4.1. 

As mentioned before, this new framework is based on the SCOT model and 

stakeholder theories. 

Contribution PROCESSES 

social groups using 
Pouloudi's framework 

Interpretative Flexibility I 

OUTCOMES 

Detail description 
of social groups 

lentify Benefits for each Identify Conflicts or Barriers 
group of stakeholders for each group. 

Consensus and conflict 
emerge 

Stabilisation 

Closure Mechanism 

'1Z 

I 

Rhetorical Closure by 
Closure redefinition 

of problems 

Barriers to 
adoption 

Benefits 

Solutions 

Contribution 

Closure by . 
ýý 

reinterpretation 
of benefits 

Fig. 4.1 BEBAF. New proposed framework. Based on SCOT and Pouloudi & Whitley's 
framework 

The first stage of the framework is to identify the social groups or stakeholders 

involved in the systems. For this purpose, Pouloudi and Whitley's framework is 
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suggested as an interactive model to identify obvious and not so obvious groups 

or individuals who can affect or be affected by a particular information system. 

The second phase proposed is the Interpretative flexibility. In this stage there is 

not a clear consensus about the technology. Several barriers or conflicts emerge 

and are interpreted in a different way. Consequently, different solutions emerge 

to resolve each problem. Those conflicts could even clash among the different 

groups and at this stage it is difficult to find a consensus. Identification of 

benefits for each group is added to this stage as a way of finding and identifying 

the positive effects of this new system under study. The purpose is to open a new 

perspective to the system, rather than just focus on the problems. 

The last phase is based on achieving stabilization. At this point, consensus 

emerges and a stage of stabilization is achieved and closure mechanisms are 

identified. Finally, those closure mechanisms are linked with the "wider socio- 

cultural milieu". SCOT proposes two ways of closure: rhetorical closure and 

closure by redefinition of the problem. The first closure is related to closing the 

controversies or barriers. It does not mean "to solve" in the common sense of the 

word, but to change the perception of the issue as being resolved. Advertising 

has commonly been used to change or minimise the perception of a problem 

within a social group. The second closure: (Closure by Redefinition of 

Problems), proposes to redefine some perceived issues as a solution for quite 

another problem, and hence changes the perception of it by redefining the 

problem. To this stage a new way of closure has been added, closure by 

reinterpretation of benefits. The problems or barriers identified in previous stages 

are reinterpreted in the light of the possible benefits that could arise with the 

adoption of such system. 

4.4 The Case Study I 

4.4.1 Description of the case study 

The exploratory case study was part of the E-vital project in UK. E-Vital was a 

European Community founded project aiming to validate the use of remote 
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patient monitoring (RPM) to patients at home or in a residential setting. For this 

purpose, telemonitors able to measure multiple parameters including 

electrocardiogram (7-lead ECG), blood pressure, oxygen saturation (Sp02), heart 

rate, temperature and respiration were set up in one high dependency nursing 

home and two residential care homes. The telemonitor was a wireless device 

specifically developed for this project that transmitted the data securely over the 

Internet (Bratan, et al. 2005; Bratan, et al. 2007). The target patients were 

chronic patients and patients discharged early from hospital after an intervention. 

The system has several components: the patient module was the monitoring 

device. The patient or the nurse, following the care protocol created by the 

medical doctor, took the measurements and automatically they were sent to the 

server. Another component was the e-Vital server, here the healthcare 

professional could personalise the protocols and check the health situation of 

each patient. In case of any measurement out of limits or a warning situation, the 

system raised an alarm that was sent to the doctor and to the patient as well. The 

network architecture is presented in figure 4.2. 

Wireless Bridge ADSL '1 

Data Server- Madrid 

Residential Nursing Home 

JJ 
© Public Internet 

Local Viewing Station 

6mmmmmii Firewali 

NHS Network 
(Private) 

' Watford General Hospital 
Local Surgery 

Fig. 4.2 Network architecture. Adapted from Bratan et al. (2005) 

In case of a health concern of any of the residents, the tele-monitor was 

connected by carers or nurses and vital signal measured. The data was 

transmitted securely over the Internet to a data server and the responsible health 
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professional was contacted. Once the health professional had accessed the data 

and evaluated the situation, he/she contacted the home to advise on the proper 

action to take; which could include, immediate admission to hospital, a doctor's 

visit, clinical intervention, change of medication or observation. 

4.4.2 The rationale behind the case study 

The objective of performing an exploratory case study was first to test the 

research aim in a real context. For this purpose a project, which was already 

implemented, was selected and investigated. 

The second objective was to refine the research strategy. The initial interviews to 

relevant stakeholders helped to refine the questions and to include new ones, 

hence they could be better understood by any of the possible participants. Also, 

the duration of the interviews was set up at this stage. In addition, the 

questionnaire to patients was decided and defined due to the difficulty of having 

access to all the patients involved and also the fact that patients would not feel 

free to express their opinions. Most of the time healthcare professionals were 

present during the interviews and also patients thought that the researcher was 

also a healthcare professional. 

A third objective was to identify a preliminary list of stakeholders following the 

Pouloudi and Whitley's framework. This resultant list was going to be the base 

for conducting the case study. II. During the interviews the principal stakeholders 

were asked to identify other participants or interest groups. In addition, new 

stakeholders arose during the conversation while answering other questions. 

The fourth objective was to identify a preliminary list of benefits and barriers to 

these types of systems, according to the different perception of each group of 

stakeholders or interest groups. Also, they were asked to identify the measures to 

improve the adoption of e-Health systems. 

Finally, the main objective was to test the proposed framework with the 

outcomes from this case study. As introduced previously, this research advocates 
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the need for a new framework which can help to assess the benefits and barriers 

of e-health adoption. 

4.5 Application of BEBAF to the case study I 

In this section, BEBAF is applied following the scheme presented in section 4.3. 

First, the stakeholders are identified, followed by the list of benefits and barriers 

to those types of systems. Then the graphical representation of each stage of the 

framework are presented and the outcomes are critically discussed. 

4.5.1 The preliminary list of stakeholders: 

One of the objectives of this research was to identify a preliminary list of 

stakeholders following the Pouloudi and Whitley's framework. The identified 

stakeholder will be used in the case study II as a starter list (see table 4.1). 

Original Stakeholder Identifled Stakeholders 
Primary care doctors (General Practitioner) Universities research teams 

NHS central 
Primary care trust 
Social services 
Residential home inspectors 
District nurses 

Nurses Physiotherapist 
Relatives 
Managers 

Patients Relatives 
Researchers Medical centre managers 

Ethical approval committees 
i aooe 4.1 iaenunea sra*enotaers 

Firstly, following the proposed framework (BEBAF), the principal stakeholders 

were identified, namely: Primary care doctors, nurses, patients and researchers. 

In order to identify the rest of stakeholders, they were asked to identify other 

interest groups, individuals or organisations involved in the system. Additionally, 

other stakeholders arose during the conversation. The results are shown in the 

table 4.1: in the right hand column the groups of stakeholders interviewed, and in 

the left hand column the rest of the stakeholders identified. Some of the 

stakeholders identified were mentioned by more than one from the preliminary 

list; to avoid duplications, repeated stakeholders have been omitted. 
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4.5.2 Primary care doctors 

This group is responsible for primary care healthcare services. In this case, 

patients were directly followed by this group of physicians. Traditionally they 

have not been fully involved in research projects. Their normal and regular 

routines frequently overload their dedication and, as a consequence, promoting 

research from their position becomes considerably difficult. However, other 

groups of stakeholders seem to perceive them as key and with a pivotal role 

within the integrated care model. 

4.5.3 Nurses 

Nurses have a pivotal role in those types of systems. In this case they were 

responsible for the following up of patients and also for taking the measures of 

the vital signals of the patient with the telemonitor. Additionally, they were the 

first in case of an alarm and the link between patients and other healthcare 

professionals. 

4.5.4 Families and patients 

This group of stakeholders is the centre of the system; patients and families have 

a significant role as direct users of the system, uncommon in other health 

information systems. The patients selected for this trial were chronic patients or 

patients discharged early from hospital from 60 to 85 years old. One of the 

objectives of the system was to educate and empower patients in order to 

improve their self-management skills. 

4.5.5 University research teams 

In this project a university research team was involved in the research project as 
designers of some of the solutions and as evaluator of the project. This research 

team has been involved in several telemedicine projects for hospitals. This type 

of collaboration between healthcare organisations, such as hospitals, and 

technical universities is quite common and useful to provide a different approach 
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to research activities, especially to those related to technology, due to the 

different skills set that these teams provide. 

4.5.6 The Benefits reported. 

In order to identify their perception about the benefits and barriers that the 

selected tele-care system would have for them and for other groups, different 

questions were asked to the stakeholders (see Appendix A). The answers were 

codified in themes or common concepts following content analysis. Once themes 

were identified, they were classified in several categories: professional, clinical, 

patient-related, organisational and economic benefits. These categories arose 
from the analysis of the data in order to simplify and clarify the study. It is worth 

noting that some of those benefits could be classified in more than one category. 

In such cases, the benefit has been classified in the category in which it had more 

relevance. For instance, reduce hospital admissions and hospitalisation, can be 

considered a patient-related benefit, an organisational benefit because it implies a 

better use of scarce resources, or a clinical benefit because it results in a better 

evolution of the clinical aspects. This last classification has been considered the 

one which is more relevant and direct, while the others are the result of this 

reduction in hospitalisation. 

Professional benefits were related to the improvement and development of 

professional healthcare work. Clinical benefits were related to the clinical aspects 

of the diseases. Organisational benefits were related to the organisational 

structures and the work procedures. Patient-related benefits were those benefits 

related to the improvement in patients' condition and perception. Finally, 

economic benefits were those related to the control of costs and funding 

opportunities. The results are shown in table 4.2., the first column shows the 

category, the second one who reported the issue, the third one the number of 

stakeholders who mentioned it, and the fourth one the benefit. 

catellorlem 1) reported N° BInMb 

Clinical P 3 Early diagnosis - reduce deterioration and allow better evolution 
Uraas 

Research Groups 
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Clinical P 3 Reduce hospital admissions & hospitalisations 
urses 
esearch Groups 

Clinical P 1 Help with diagnosis decisions 

Clinical urses 1 Access to new technology; better follow up of the patients. 

Professional P 2 Empower the role of primary care teams. 
unser 

Professional P I GP and nurses have access to new knowledge. 

Professional P 1 Make the work more interesting 

Professional P 1 Building better relationships with healthcare professionals from 
ifferent levels 

Organisational atients 2 Increase medical care in distant places 
P 

Organisational P 1 Better transferring of information about a disease to specialist 
Organisational P 

I 

I Flatter the relationship among health professionals. 

Economic eaith authorities 1 Potentially save money to health authorities 
Patient-related P Improve patients' care, quality of life and satisfaction. 

esearch groups 
Patient-related P 1 Enrich the community and improve the social support 

Patient-related urses 1 Patients get more confident about their treatment & the 
healthcare professionals 

Patient-related urses 1 Gain confidence with the relatives 
1 able 4. l senejits reported 

The clinical benefits were the group of benefits most reported by different 

stakeholders. Reduce hospitalisation and facilitate earlier diagnosis are relevant 

driving forces of those systems. It will lead to cost reduction in healthcare 

intervention. Home care costs tend to be lower than hospital healthcare costs. 

Also, better evolution can be expected too, avoiding in some degree deterioration 

and acute complications. 

The other benefit that was mentioned by the two groups of healthcare 

professionals, -general practitioners and nurses- was the possibility of 

empowering the professional role of the primary care teams. Their role is pivotal 

and they often have most of the responsibility in the follow-up of the patients. 

Other professional benefits mentioned were intrinsically related to this one, such 

us increasing their knowledge about disease, making their daily work more 
interesting and flattering the relationship among professionals. 
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4.5.7 The barriers reported 

-57- 

The same strategy was used to identify the barriers or problems for the adoption 

of those systems. Several questions were asked to the stakeholders (see appendix 

A) and the results were identified, classified and finally analysed (Table 4.3). 

The difference with the classification of benefits is that another category 

emerged: Technical barriers. Those barriers were related to the technology itself 

and the difficulties that could emerge from its use. An example of this new 

category is the technical problems with the system. 

The majority of barriers mentioned are related to professional issues and likely 

related to the context of the case at this stage, most of the work is voluntary, not 

paid and performed during overtime. 

riss reported N° Barriers 

Clinical esearch Group I t is not yet proved and makes it difficult to work with something 
P t hat may or may not work. Benefits have been very marginal 

Clinical P 1 Lack of uniformity about protocols in different hospitals. 

Economic esearch Group 3 Problems with funding. Cost of set up 
P 
Ursee 

Economic P 1 There is lack of cost-effectiveness studies 

Economic P I Drug companies do not invest In this type of systems yet. 
(Traditional investors) 

Economic Research Group I Health authorities are more interested in funding pilot projects, 
an actually funding just to do it. 

rganlsatlonal P 3 Difficulties to make compatible virtual consultation and normal 
unsex routine. New activities are done in overtime. 
esearch Groups 

Organisational P Lack of training of healthcare professionals in the new skit 
Ursee needed to do this work. 

Organisational P 2 Change in the role of patients. Patients need to be proper) 
Ursee Rrained to do monitoring and to avoid resistance 

Organisational urses I Lack of support from managers 
Organisational P Slowness of health authorities, such as primary care trust and 

esearch Groups NH. Lack of support 

Organisational P 1 Lack of awareness of Health authorities about the complexity 
of the system, they would prefer a kit in a box 

Organisational urses Need to reorganise the work. What happens If there is an 
alarm in the middle of the night 

Organisational P 

I 

Inspections from health authorities make it difficult to ma 
pilot projects. 

Organisational P ., Difficulties with the authorizations for research in the area 
urses 

rch Groups 
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Professional P 3 Difficulties to make it part of normal activities. Most of the work 
urses i s done in overtime. 
esearch Groups 

Professional urses 2 Lack of awareness in healthcare professionals 
esearch Groups 

Professional P I orries about ownership. 
Professional urses I Unclear decision process: Need to get used to a different way 

of working. 
Professionals P 1 Power factors and hierarchical barriers between healthcare 

1 prolessionals. 

Professionals P 1 Loss of enthusiasm due to the difficulties found to start working 

Professional P 1 More involvement of Healthcare professionals in the design o 
he systems. 

Professional GP I Danger that it could be technology driven rather than citizen 
services driven. 

Technical P 1 IConosms about data privacy 

Technical P 3 echnology is having problems (they are not commercial 
ursec olutions, they are more prototypes) 
esearch Groups 

Technical ursec 1 Problems with hard copies. Lack of trust on the technology. 

lame 4.1 Barriers reponea 

Technology is still an issue, probably because most of the projects use prototypes 

rather than commercial solutions. Consequently, healthcare professionals find it 

difficult to trust in the technology while the systems are not reliable enough. 

From an economic perspective, the main barrier is the cost and the difficulty of 

finding appropriate funding to carry out the project. The traditional way of 

funding in the healthcare arena is drug companies, which, excluding some 

exceptions, do not participate very actively in this type of project at this stage. It 

makes it even more necessary for an official support from healthcare authorities. 

organisational issues are also related to the need for reorganising clinical work in 

order to effectively take advantage of those systems. Healthcare work tends to be 

very independent and fragmented; this is a characteristic that clashes with the 

intrinsic philosophy of integrated healthcare work. 

The main clinical barrier reported was the limited demonstrated evidence of the 

benefits of telecare systems. This benefit is directly related to the lack of 

sufficient studies that support the benefits that can arise from their application. 
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Hence, professionals find it difficult to trust in a new technology that could or 

could not work. In addition, the difficulty of using uniform clinical protocols or 

"care protocols" for all the healthcare stakeholders involved. 

The outcomes of this case study show a list of potential benefits for the adoption 

of those systems and potential barriers for it. However, in order to understand its 

implications in the adoption the graphical representation of the framework would 

add a better insight. 

4.6 Graphical representation of BEBAF to the case study 

In this section the graphic representation of the framework for the case study I is 

presented. Based on SCOT symbols, a new symbol was needed to represent the 

benefits (Fig. 4.3). Adding to the graphical representation the benefits helped to 

realise the potential of the system and to discover new ways of closure by 

reinterpretation of benefits. Additionally, two different types of lines have been 

applied. Continue line represents the ownership relation between stakeholder and 

benefit or barrier. Dotted line represents the link between benefit, barrier and 

possible solution. 

11 ---IN 

Sodal Group 

S 

blem Benefits Solution 

Information 
Swern 

4.3 Symbols used in the, framework 
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In this graphic representation, the `artefact' in our case Information System is 

represented firstly with all the social groups or stakeholders that are involved in 

the system (Fig. 4.4). The main stakeholders are represented in bold letters and 

the other ones identified using the framework are in italic letters. 

Nurses 

GP 
Researchers 

Patients 
Relatives 

E-Vital 
System 

Ethical approval Social 
committee services 

Residential 
homes managers Inspectors 

District 
NHS nurses 

authorities 

Fig. 4.4 The relationship between the "artefact" and the stakeholders involved 

4.6.1 Economic issues 

Two main barriers arise related to economic issues: difficulty of access to 

funding and not proven cost-effectiveness. Although they are different, they are 
however interrelated. The difficulty of access to proper funding, mainly through 

NHS projects or EU projects makes it difficult to prove the potential cost- 

effectiveness with a sufficient number of studies. In fact, potential savings 

through reduction in clinical interventions, visits to emergency rooms and 
hospital admissions can justify the investment in telecare projects from the 

economic perspective. 
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As a solution, the two barriers can be reinterpreted through the potential benefit 

of reducing cost in clinical interventions to healthcare system. As far as cost- 

effectiveness could be proven the main barriers would be resolved and more 
funding would be available for those projects. 

Funding problems 
GP 

Potential of cost 
reduction for the = 

I healthcare system 

Nurse 

Cost-effectiveness 
not yet proven 

Larger projects 
to demonstrate 

cost- 
effectiveness 

Fig. 4.5 Framework applied to economic issues 

4.6.2 Organisational issues 

Organisational issues were strongly related to the need for a change in the 

organisation that could make compatible normal routine work with this new way 

of medical care. At this stage, the lack of support from managers and the way 

they are funded, through research projects, configured the way those systems are 

perceived apart from medical routine. This implies that most of the work is done 

out of the normal working hours and by voluntary work. As mentioned before, 

those systems are meaningful in integrated care systems in which different health 

providers work in collaboration. Unfortunately this is far away from the reality of 
the UK health system, more based on acute support than in prevention. 

Another barrier reported is the difficulty of getting authorisation for projects. In 

the UK, to get the COREC (Central Office for Research Ethics Committees) 

authorisation is a long and challenging process. It makes the research process 

slower and adds an additional difficulty and rigidity. 
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Changing role of 
patients 

ss ess Increase 
with involvement 
tine - -------------------- - of healthcare 

professionals 

I 

----- Flatter the 
GP relationship 

beween 

n the professionals 

n are 
d 

Increase 
Research Groups medical care in 

Difficulties in distant places 
authorisation of 

projects 

/ Lack of Better transfer 
i awareness and of information Increase the 

slowness of Nurses to specialist awareness 
decision making 

process 

L.. 
\ 

. -... _ ___________________________ 

Inspections 
from Health 
Authorities 

Insufficient 
support from 

managers 

Insufficient 
training of 
healthcare 

professionals 

Fig. 4.6 Organisational Issues 

The organisational benefits reported were: improve the transfer of information 

among health providers, praise from patients and at the same time enrichment of 
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the community, and finally increase and improve the medical care in distant 

places. 

In this case, the closure by reinterpretation of benefits would not be applicable, 

and probably the solutions are related to a further stage of development of those 

projects in which organisational managers and healthcare authorities are part of 

them. 

4.6.3 Professional issues 

Professional issues have a great importance for the health professional 

stakeholders. Doctors and nurses reported several barriers closely related to the 

professional aspects of their work. Some of them were related to the difficulties 

to make it part of their normal activities, due to the very nature of the project, a 

pilot one. In consequence, there were several problems that arose in the 

interviews such as the need to make it in overtime instead of during regular 

working hours. The lack of proper training in those systems is one of the issues 

that implies the lack of awareness in most healthcare professionals. Additionally, 

new projects are normally started with enthusiasm, and end up with 

discouragement because of the difficulties found. Professional problems were 

also those related to the hierarchical barriers among different health 

professionals; relationships among specialists, GPs and nurses are not always 
fluent and frequent. The adoption of those systems imply a change in the way 

those professionals inter-relate with each other. In other words it relates to 

behavioural and motivational aspects. 

Professional benefits reported were related to the fact that those systems need a 

change in the working procedures and it could imply empowering the role of GPs 

and nurses. It would also imply flattering the relationships among professionals 

allowing them to build a better workflow with specialists and consequently gain 

access to new knowledge. It could also contribute in making jobs more 
interesting and challenging. Additionally gaining confidence with relatives and 

patients was also reported as a benefit. In summary, the benefits reported provide 

a new way of understanding the health professionals networking. It can be 
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considered a way of achieving the closure of those barriers by the reinterpretation 

of benefits. 

r: 
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Fig. 4.7 Professional issues 
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4.6.4 Patient-related issues 

-65- 

Patient-related issues were those related directly to the perception and benefits 

that patients could get. They were the only category without reported barriers. It 

highlights that patients are the stakeholders who can obtain more benefits from 

the adoption of such systems. 

Improve GP 
patients care & 

quality of life 

Gain trust with 
healthcare 

professionals 

Research Groups 

Improve social 
factors 

Gain 
Nurses confidence 

with relatives 

Fig. 4.8 Patient-related issues 

4.6.5 Clinical issues 

Clinical barriers were related to the early stages of adoption of those systems. 

Proven clinical benefits are still marginal and make it difficult to work with e- 

Health systems. Additionally, there is not a clearly standardized protocol and 

each health organisation tends to define their own one. It implies an additional 

difficulty to coordinate different health organisations. 

On the other hand, although proven benefits are still marginal, the potential of 

telemedicine systems to improve the follow up of chronic diseases was highly 

valued. In particular, early diagnosis that could avoid deterioration was 

mentioned. Also its potential to support diagnostic decisions, reduce hospital 

admissions and a better follow up of the disease were mentioned as benefits. 
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Fig. 4.9 Clinical Issues 

The solutions to the reported challenges are related to the maturity of the 

systems. Once the potential benefits are clearly proven, the awareness will 

increase and evidence will be established. 

4.6.6 Technical issues. 

Technology was still reported as a barrier for a majority of the stakeholders. 

Mostly due to the fact that those systems tend to be more prototypes than 

commercial solutions, and also tend to be technology driven rather than 

healthcare driven. Several flaws were reported like the difficulties to make hard 

copies of the data, which makes the system less reliable and useful. 

The solution appears to have robust and flexible commercial solutions. However, 

it should imply the commitment of the industry that could perceive these 

products as a potential market. 
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Fig. 4.10 Technical Issues 

4.7 Summary 

-67- 

In this chapter the proposed benefit and barrier framework (BEBAF) has been 

presented. This framework is based on Social Construction of Technology 

(SCOT) and Stakeholder theories. It is followed by the exploratory case study, 

conducted in the UK. This case study was conducted to refine the research 

strategy, to obtain a preliminary list of stakeholder which could be applied in 

case study II as a starter list, and finally to try out the framework in a small, but 

similar system than the one chosen as the principal case study. As a result of its 

analysis, the preliminary list of stakeholders following BEBAF has been 

identified, with a comprehensive list of benefits and barriers to the adoption of 

such systems. The data was analysed using content analysis. They were codified 

in themes, and afterwards classified in six categories: clinical, economic, 

professional, patient-related, organisational and technical. This classification was 

the one chosen to divide the graphical representation of the proposed framework. 
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5 Chapter 5. The case study II 

5.1 Introduction 

In this chapter the second case study conducted is presented and described in 

detail. The case study chosen aimed to investigate the use of mobile technologies 

in remote patient monitoring and it was conducted in Barcelona, Spain. 

The first eight sections of this chapter are related to the explanation of the case 

study and the data collected following the structure of BEBAF: the full list of 

stakeholders, the benefits reported and finally the barriers mentioned divided in 

categories. Section nine covers the application of the framework for each 

category with the analysis of the findings. 

5.2 Description of the case study 

The aim of this case study was to explore the use of mobile technologies to 

monitor respiratory patients with COPD (Chronic Obstruction Pulmonary 

Disease). Patients with COPD present serious difficulties to exhale normally. 

According to WHO, 75% of deaths from COPD are directly related to smoking 

tobacco. Each patient had a mobile phone and two sensors, a spirometer and a 

pulse oximeter. The spirometer records the amount and the rate of air that is 

breathed in and out over a specified time frame. The pulse oximeter measures the 

amount of oxygen in blood and the pulse. Additionally, a questionnaire with ten 

questions about their health condition was conducted on the mobile phone and 
depending on the answers, two types of alarms were activated. The schedule of 

monitoring sessions was arranged for each patient, usually daily, and their vital 

signals were sent through wireless and mobile technologies to the web patient 

record software. In the case where some of the data was exceeding a threshold, 

alarms were activated. Health professionals involved in the care team could 

access the data at any time, via a secure Internet connection. 
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The project was led by a tertiary private hospital (Hospital Clinic), which 

provides public services within the Catalan Health Services. The respiratory 

team was responsible for launching this project. Other healthcare organisations 

involved were: primary care teams with doctors and nurses and healthcare home 

services. 

The system was developed by Motorola USA and is based on a Motorola 3G 

mobile phone with specific software developed in Java. Some of the components 

were: a web-based patient manager software and two wireless devices, pulse 

oximeter and spirometer connected via Bluetooth with the mobile phone. 

A clinical protocol was defined for this group of patients and 140 patients were 

chosen to participate in the randomised control trial. 70 were randomised 

assigned to the control group and the other 70 to the intervention group. The 

intervention group were provided with the mobile devices plus some training 

sessions about the use of the technology and the healthcare aspects of the disease, 

such as pharmacological and life style issues. The control group followed their 

treatment as usual. 
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Fig. 5.1 Motohealth scheme 

In case of an emergency, the intervention group had to contact the call-centre and 

a nurse decided what was better for the patient. The options were either come to 

an emergency room in the hospital, bring a doctor or a nurse to the patient's 
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home, forward the patient to the primary care doctor or just adjust the treatment 

over the telephone. 

This case study was chosen for various reasons. The first reason was the 

possibility of having access to a project in which, diverse healthcare 

organisations were involved. This complexity was important to validate the 

framework. Another reason was the technology used. It was based on wireless 
devices connected to a mobile phone. This scenario was particularly useful to 

assess how the different types of users: -patients, carers and healthcare 

professionals- interact with the lastest technology available, without previous 

experience. In addition, the possibility of making most of the interviews to the 

stakeholders involved and of being able to interact with the research group were 

essential for this research. The research group was led by the respiratory 
department in the Hospital Clinic and the IS department. They facilitated my 

access to the stakeholders involved and helped me to contact different 

participants. 

5.3 The Stakeholders 

As mentioned in the introduction, the BEBAF framework is used to present the 

data. The first step is to identify the group of stakeholders involved. For this task, 

Pouloudi and Whitley's framework (1997) was used. The list of stakeholders 
identified in case study I was used as a starting list for this case study (table 5.1). 

The second column shows the new identified stakeholders. 

Hospital Specialist doctors 
Hospital Specialist Nurses 
Primary care doctors (GP) 
Primary care nurses 
Patients 
Universities research teams 
NHS central 
Primary care trust 
Social services 
Residential home inspectors 
District nurses (visiting nurses) 
Physiotherapist 
Relatives 

" Case Manager 
" Project Leader 
" Medical Director 
" Emergency doctors 
" Clinical Technicians 
" User support managers 
" Hospital Researchers 
Industry stakeholders 
" Medical devices, 
" Mobile phones 
" Telecommunications 
" Software 
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Identified Stakeholders in the Case study I New Stakeholders identified 
Hospital Managers Internet Service providers 
Relatives Local, Regional and General Authorities 
Medical managers Insurance companies 
Ethical approval committees Home agencies 

Disease management agencies 
Home healthcare teams 
Home-base caregivers 
IS Managers 
Patient associations 
Evaluation agencies 
Alternative medicine doctors 
ERP system Managers 
IT Specialist 
Call-centre assistant 

Table 5. / New identified stakeholders 

During the interviews, they were asked to identify other groups, individuals or 

organisations that could be involved somehow in the system under study. Some 

of the new stakeholders also arose during the open questions. 

A filter was applied to the complete list of stakeholders, and only those with an 

implication in the system under study at this stage were selected and interviewed. 

Figure 5.2 shows the first layer of stakeholders interviewed. Figure 5.3 and 5.4 

show the second layer of hospital and industry stakeholders. 
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Fig. 5.2 First layer of stakeholders 
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Fig. 5.4 Hospital Stakeholder 

As can be observed, the majority of stakeholders belonged to the hospital. The 

reason for that is that the respiratory area in a tertiary hospital launched the 

project. 

In the next sections a brief description of the role of each participant is 

introduced. 
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5.4 Hospital Stakeholders 

5.4.1 Project leader 

The project leader of this system was a specialist doctor who belonged to the 

respiratory area and who was expert in COPD and in telemedicine projects. His 

responsibilities are related to the management of the project, as a nexus for all 

the stakeholders involved, and as a bridge between clinical and managerial 

aspects of the project. Clearly, he was highly proactive towards the project. 

5.4.2 Specialist doctors 

Specialist doctors based in the hospital form this group of stakeholders. These 

groups of doctors normally treat the worst or more fragile cases, often with 

comorbidities and complications. They work divided in departments according to 

their speciality and some times even each department is divided into specific 

areas of specialisation. They frequently lead research projects and trials in their 

area. Specialist doctors in this case study are respiratory doctors or 

pulmonologists. Pulmonologist, or pulmonary disease specialist, is a physician 

who possesses specialized knowledge and skills in the diagnosis and treatment of 

pulmonary (lung) conditions and diseases. In this case study those specialists 

were treating COPD patients (Chronic Obstructive Pulmonary disease). 

5.4.3 Hospital specialist nurses 

Hospital nurses have a pivotal role in those types of systems. In most of the 

systems they are responsible for the follow up of patients and also for the 

majority of the clinical interventions. They are normally specialized in one 

clinical area. In this case study, hospital nurses were responsible for the 

coordination of the project and the link between patients and other healthcare 

professionals. When they were asked their role, they answered: "To coordinate 

the clinical program for the telemedicine projects in the respiratory speciality" 
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5.4.4 Case Manager 

-74- 

In this case study a specialist nurse in the respiratory area was the case manager. 

The case manager was responsible for coordinating the clinical aspect of each 

patient. She was the first to evaluate the clinical data, and depending on the 

health condition, to establish the clinical protocol for each type of patient in 

coordination with the specialist doctors. They were also responsible for the 

training sessions to patients and decided the clinical intervention that could be 

necessary. 

5.4.5 Hospital clinical technicians 

This group is normally formed by specialist nurses, responsible for the medical 

devices and clinical diagnostics test of patients in hospitals. To evaluate patients, 

respiratory technicians interview them, perform limited physical examinations, 

and conduct diagnostic tests. They can also define respiratory care therapeutic 

treatments to patients. 

5.4.6 Call centre assistant 

A nurse or a health-assistant is often accountable for supporting patients over the 

phone service. They act as a direct point of contact with patients. When a patient 

makes a phone call a predefined questionnaire is asked and an adequate action is 

taken depending on the answers. The assistant can ask the patient to come to the 

emergency room in the hospital, schedule a visit for her/him or to be contacted 

back by a specialist nurse or doctor. 

5.4.7 Hospital Information Systems managers 

This group of stakeholders has an important role in health institutions and 
hospitals because most of the activities related to healthcare are based on data, 

information and knowledge. Probably the most important of their responsibilities 

are the activities related to ERP and legacy systems and those related to clinical 
data record of patients. From their viewpoint, these new systems are still in an 
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early stage of development and should not be integrated with the legacy or ERP 

systems. 

5.4.8 Medical Director 

The Medical director or manager establishes and implements general policies, 

objectives, and procedures for the healthcare delivery within the hospital. A 

physician with great experience normally occupies this position. 

5.4.9 Ethical Committee Board 

This board is formed by a group of hospital managers from different areas and 

has the responsibility for deciding if each study or project is ethically viable and 

if all the paperwork, such as information for patients, is prepared. They examine 

the protocols and what kind of interventions are going to be conducted to 

patients. The ethical approval is required before any project can start. 

5.4.10 IS Specialist Technicians 

This group of stakeholders is responsible for technical aspects of the 

implementation of the system. They manage the relationships with the industry 

providers and check that all the requirements have been covered. They are 

responsible for security issues with the hospital networks as well. 

5.4.11 Hospital Research group 

This group is responsible for the research activities related to the project. They 

define the protocols to be followed, the consent form for patients, how to gather 

the data and how to use it. They finally produce reports, presentations and papers 

with the results and outcomes of the project. They can be internal personnel from 

the IS department or external groups dedicated to clinical research in the 

telemedicine area. 
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5.4.12 ERP systems manager 

-76- 

This group of stakeholders belonged to the IS department and are responsible for 

the ERP information systems. Their responsibilities include maintaining and 

supporting the Information Systems of the hospital and the connections with any 

other Information Systems that could be used in the hospital. In this case study, 

the ERP system, SAP was the core system of the hospital. The relevance of the 

ERP system within the hospital made it necessary to consider this group apart 
from the IS manager. 

5.4.13 Hospital managers 

This group is responsible for managerial issues in the hospital. They are 

responsible for most of the economical decisions in the hospital, such as new 

areas for investment. They also provide policies and guidelines for the hospital. 

However, they do not have direct implication over pilot projects conducted in the 

hospital. They would have responsibility only in the case that a project could be 

adopted in the hospital mainstream. 

5.5 Primary care stakeholders 

5.5.1 Primary care doctors 

This group is responsible for primary care. Chronic patients are often directed to 

them after they have been diagnosed by a specialist or after being discharged 

from the hospital. They deal with the patient from a generalist viewpoint and are 

often responsible for prescriptions. Traditionally they have not been fully 

involved in research projects and consequently they have not participated in the 

definition of the systems. Their normal and regular routines frequently overload 

their dedication and, as a consequence, promoting research from their position 
becomes considerably difficult. However, other groups of stakeholders seem to 

perceive them as key and with a pivotal role within the integrated care model. 
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5.5.2 Home support teams 

These stakeholders are a group of nurses, primary care doctors and social 

workers who provide healthcare to patients at home. Often, these groups are 

involved in palliative care at the end of life process. However, they also provide 

homecare services in chronic patients with little or no mobility. 

Often, in projects where the target patient is an ageing patient with low income 

and resources, social workers are a key part on the projects. They give advice and 

resources in other areas such as home healthcare or home assistance. These types 

of resources are as needed as clinical care in those kind of patients. In this 

project, social workers were integrated in the homerare teams. 

5.6 Non-clinical Stakeholders 

5.6.1 University research teams 

In this project a university research team from "Universidad Politecnica de 

Madrid, Escuela Superior de Ingenieros de Telecomunicaciones" was involved in 

the research project as evaluator of the solution and also defining the 

communication protocols between the ERP systems and Motohealth system. This 

research team has been involved in several telemedicine projects for hospitals. 

This type of collaboration between healthcare organisations, such as hospitals, 

and technical universities is quite common and useful to provide a different 

approach to research activities, especially to those related to technology, due to 

the different skills set that these teams provide. 

5.6.2 Regional Authorities 

Though Spain is not formally a federal system, its political and administrative 

organisation is close to that model. In this scenario Regional authorities have 

responsibility over the health system in their respective geographies. They define 

policies for the general provision of healthcare. Also, as mentioned in previous 

chapters, the Spanish health system is a public, universal and free system for the 

whole population. Motorola funded this project during the pilot phase; however, 
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it would be funded by the public Healthcare System in the case that it were 

included as part of the regular health services. 

5.6.3 Industry 

As observed in figure 5.3, industry stakeholders can be divided in different 

organisations, mobile phones, telecommunications, software developers, home 

maintenance, Internet service providers and medical devices companies. 

Consequently, different people with diverse roles, into each of these 

organisations, are involved in the project. However, only mobile phone 

organisations and Telecommunication organisations were selected and 

interviewed. The main reason was because these two companies were directly 

involved in the project, whereas the rest of organisations acted as mere suppliers 

of equipment. 

The e-Health market is still an emergent market with main industry actors trying 

to find a space in it by developing new products and services. 

5.6.4 Families and patients 

This group of stakeholders is the centre of the system; patients and families have 

a significant role as direct users of the system, uncommon in other health 

information systems. The patients selected for this trial were 60 to 85 years old, 

COPD patients. The selected group was a fragile segment, often affected by 

comorbidities, such as cardiac, diabetes or psychiatric diseases. One of the 

objectives of the system was to educate and empower patients in order to 

improve their self-management skills. 

5.7 The benefits reported 

In this section, the benefits found in the case study are presented. To identify the 

possible benefits, a series of predefined explicit questions were asked. Other 

benefits also arose during the open questions and unstructured conversation 

phase. The themes were identified and codified using content analysis. Once 
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identified, the benefits were classified in six categories: professional, clinical, 

patient-related, organisational and economic and technical benefits. In some 

cases, the benefits could be classified in more than one category. In such cases 

the most relevant classification was chosen. As mentioned in chapter 4, 

professional benefits were related to the improvement and development of 

professional healthcare work. Clinical benefits were related to the clinical aspects 

of the diseases. Organisational benefits were related to organisational structures 

and work procedures. Patient-related benefits were those related to the 

improvement in patients' quality of life and perceptions. Economic benefits were 

those related to the control of costs and funding opportunities. Finally, technical 

benefits were those that can be obtained only by the use of technology. 

In the next sections, benefits are presented divided into the six categories 

mentioned before. For each category there is a table with a comprehensive list of 

all the benefits reported. The first column shows the total number of different 

groups who mentioned this particular benefit, and the second column the list of 

stakeholders who mentioned it. 

5.7.1 Clinical Benefits 

Table 5.2 shows the clinical benefits reported by the different stakeholders. 20 

groups of stakeholders were interviewed. It seems clear for the majority of the 

stakeholders interviewed, that the evolution of a chronic condition cannot be 

changed. However, it can be better followed up and somehow delayed. 

Additionally, having access to continuous information about patients has 

significant implications: (i) Better control and follow up of patients. (ii) It 

increases the knowledge about how diseases evolve. (iii) It helps to normalise the 

use of similar clinical protocols. Consequently patients receive the same care 
independently of how they access the healthcare system. (iv) It can help to 

prevent acute conditions before they are produced. (v) It can facilitate 

personalisation of clinical care for each patient. 
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CL INICAL BENEFITS 
N° W ho Re rted B enefit 
10 ; ase Manager R educe hospital admissions & hospitalisation 

Leader 
H . Researcher 

Nurse 
H . Managers 
U ni. Researcher 
E thic C. 
I ndustry 

Authority 
I T technician 
H . Researcher I mprove the patient care, treatment and follow up. 
E thic C. I mprove patient perception 
I ndustry 
H ome S. Group 

Authority 
ERP S. Manager 
Patients 

11-centre Better control of patients. Specially those who live 
Ethic C. alone 
H. Authority 

. P. 
RP S. Manager 

Patients 

ýall-csntre Decrease emergency room visits. 
Manager 

Ethic C. 
Industry 
Patients 
H. Researcher low new research and intervention before 
Industry T. diseases get worse, allowing better disease 

Authority evolution. 
ERP S. Manager 

D. 
D. to use similar clinical protocols, 

Industry M. 
C 

ndependently of how the patient accesses to the 
Authority Authority 

all at Dr. 

r 

linical Tec. up processes in case of emergency. 
al ist Nurse of any changes in the state of the patient. 

. P. 
Industry T. Improve prevention of diseases. 
Industry M. 

. Authority 
Pase Manager 

. Authority 
Improve the degree of compliance in patients 

Manager alise the clinical care of each patient 
ndustry M. 

Researcher nderstand better the optimum clinical model. The 
Authority of treatment over diseases 
inlc l Tec. Management of more structured information about 

ERP S. Man 
Medical D. 
IH. Authority 

low new quality controls about medical process 

ase Man void deterioration due to hospital admissions 
I V- manager adlitate home testing, evolding patients mobility. 
1 nIcal Inc. intervention time 
1 RP S. Manager 

M 
human-ema through better automation of 
as I 

Table 5.2 Clinical Benefits 

-so- 
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The principal reported benefit was the potential of those systems to reduce 
hospital admissions and hospitalisation. This benefit implies significant benefits 

to healthcare systems, such as cost reduction, improve patient's quality of life, 

avoid deterioration, and in general a better follow up. 

The second most mentioned benefit was the improvement of patient care, 

treatment and follow up. The integrated care model supported by these systems 
implies that patients are in the centre of the structure and the most appropriate 
healthcare group provides clinical care. Patients significantly improve their 

perception about how their disease is treated and participate more actively. 

A better control of patients was mentioned by 6 different groups of stakeholders. 
Patients are better controlled and infonnation about how their diseases are 

evolving is accessible at anytime. This is particularly important for those patients 

who live independently. 

5.7.2 Economic Benefits 

The main economic benefit mentioned was the possibility of achieving cost 

savings due to reduction of clinical interventions. Those clinical interventions 

were hospitalisation, specialist visits and emergency room visits (Table 5.3). For 

COPD patients 70 % of the cost of the disease is related to hospitalisation. 

A powerful benefit for the telecommunications industry is to improve the use of 

the existing networks. Telecommunications infrastructure is already built, 

however its utilisation is scarce. These systems might be an attractive economy 

of scale for them, with the effect of improving the usage of the actual networks. 

ECO NOMIC BENEFITS 
N° Who Reported Benefit 

Case Manager tiaiiy to save money through Dost rerun 
Researcher 
Leader 

n clinical intentions. 

Researcher 
to ry M. 
Morne Teams 

RP S. Manager 
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IT Smciallst 
1 Industry T. eleoommuniication industry can improve the 

tliisation of the actual networks with more data 
smissions. 

1 Industry T. new captive clients for the 
elecommunication industry 

Table 5.3 Cconomic ienejits 

5.7.3 Organisational Benefits 

-82- 

The benefit more frequently mentioned by the participants was the improvement 

in the collaboration and communication between different healthcare 

professionals. In the actual healthcare model, collaboration between different 

healthcare levels is insufficient and most of the time based on personal and 

informal relationships. This shall also lead to a better use of the healthcare 

resources, allowing the patient to access the most appropriate level depending on 

their condition. Additionally, participants mentioned that these systems could 

help to improve efficiency and to speed-up clinical processes. 

ORGAN ISATIONAL BENEFITS 
N° Who Reported Benefit 

Manager Allow collaboration and communication between 
H. Researcher different healthcare professionals from different 
P. Leader evels. 
U. Researcher 
Ethic C. 

ical D. 
ist Dr. 

IS Managte Helpful to rationalise the access to different 
this C. resources. 
edical D. 

Industry M. 
ERP S. Manager 

Manager is Improve efficiency and speed up clinical 
H. Researcher . Allowing more patients in the system. 
Medical D. 
ERP S. Manager 
IT Specialist 
S Manager u! ü-pathological patients can have access to 

Manager t resources in an integrated model. 
skier the patent as a whole 

Manager ive better access to hospital to other 
P. Leader the are professionals 

Manager Tore Information and coordinate clinical 
Leader nterventions 

anager ncrease medical care In distant places, such as 
ral area 

an 

k 

unique access point to the system for patients 
Tec. i fin al ncnease use effid ency in scarce resources 
Tec. 

C 
p to redistribute the work load 

thl c to reduce access to 
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1 IS Manager p(uI to find out untapped demand of new 
ices 

1 H. Researcher liow new sanitary models in aspects such as 
Iliaüve care 

1 Industry T. ve the technological level of the indus 
1 Industry T. Pm prove research areas in universities 

Table 5.4 Urganisational benefits 

5.7.4 Patient-related benefits 

-83- 

Patient-related benefits are one of the groups with more significant advantages. 
Improving the quality of life of patients and their care has been the most reported 
benefit. Moreover, these systems help to improve patient's self-management. 
Patients learn to use the system and learn how to deal with the changes in their 

health condition. It reinforces their role and significantly improves their 

perception about the quality of care that is being received. 

The improvement in the access and communication with healthcare professionals 

and the reduction in patient trips, especially important for patients with limited 

mobility, were also mentioned. 

PATIEN T-RELATED BENEFITS 
No Who Reportsd Benefit 

ase Manager Improve patient cares, quality of life and 
Leader satisfaction 

Specialist Nurse 
Industry T. 
Industry M. 

thodt A u y 
ERP S. Manager 
atlents 
Researdw Improve the patient seif-management 

$peclallot Nurse 
R h er esearc 

Industry M. 
P tients a 
IT Specialist 

fist Nurse Improve access and communication to 
P. assistance 

U. Researcher 
Medical D. 

ist Dr. 
atieMs 

Ppecialist Nurse Pteduce patient commuting 
Hometeams 
RP S. Manager 

is 
tat t Dr. 
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alist Nurse atients get more confident about their 
WI-centre reatment & the healthcare professionals 

G. P. 
Patients Patients gain autonomy and independence 
IT Salist 
all-centre Improve the relationship with patients and their 
ase Mari atives 

1 Industry T. an help to localize patients with an emergency 
with oogn! Uve problem 

I Industry T. Ilow patients be at home and consequently 
m prove the social Impact in the area 

1 Patients eel more accompanied at home 
1 Patients [Empower patimts role 

1 abte ). i rattert-retarea oenejits 

5.7.5 Professional benefits 

Getting access to new knowledge and experience for non-specialist healthcare 

professionals was the most frequently mentioned benefit, which will also lead to 

improving the relationship between them. Also, as mentioned in the 

organisational group of benefits, work in collaboration would also contribute to a 

better interaction. 

The second group of more mentioned benefits were those related to research 

activities. To have access to this new information will allow new clinical, 

pharmaceutical and epidemiological research. 

Manager lye access to new knowledge, experience and 
Leader niques to no specialist healthcare 

list Dr. 
ist Nurse 

ase Manager mprove relationships between heal hcare 
Leader al of different levels. 

D. 
Leader low new clinical and pharmaceutical nom, 

Medical D. 
IH. Authority 

us to 24 hour access to patient data 

Researcher l new epidemiological research. Allow to 
Aulhotity new ways to categorised patients 
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I1 Medical D. =mprove the access to clinical knowledge to new 
i, als 

Table 5.6 Professional benefits 

5.7.6 Technology benefits 

This group of benefits was seldom mentioned but by patients who enjoyed 

having access to these new mobile phones. IS Managers also mentioned that 

technology can improve the process efficiency. 

TECHNOLOGY BENEFITS 
NO Who Re rted Benefit 
I S Manager ethnology can help to do more thing more 

tlY 

I atients ave access to cutting-edge technology 
Table S. 7 Technology benefits 

5.8 The barriers reported 

The same strategy was used to identify the barriers or problems for the adoption 

of those systems. Several questions were asked to the stakeholders and the results 

were identified, classified and finally analysed. The results are presented divided 

into the same six categories. 

5.8.1 Clinical barriers 

The most reported clinical barriers were the lack of common protocols or clinical 

guidelines to deal with diseases. As a result each health organisation and 

sometimes each professional decides how to treat, what tests are necessary, or 

how to follow-up diseases. This barrier makes it difficult to work in collaboration 

and also to use similar systems in different organisations. In addition, three 

participants mentioned the problematic situation of dealing with patients with 

comorbidities. This condition is frequent in the ageing population. 

CLINICAL BARRIERS 
° Reported Barriers 

ndustty T. of common dinical protocols and dinical 
ndu y M. Wines to deal with dýeasee 

D. 
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H. Authority 
RP S. Manager 

IS manager How to deal with patients with comorbiditles 

. P. 
H. Authority 
thic C. It is unproven its efficacy in hospital visit 
RP S. Manaaer uction 
. 
Leader 'lot projects have been unable to create truly 

RP S. Man 'entific outcomes 
1 ýSpeciallst Nurse Lack of specific material for home assistance 
1 pedalist Nurse Limitation in the clinical processes that can be 

one 
1 IS manager (ties to select the patient target. Which is 

a most wropme criteria 
1 RP S. Manager cuities of assessing the improvement in the 

ealthcare attention 
1 ERP S. Manager of objective indicator to assess the 

m vement 
1 peciallst Dr. t is unclear what vital signal need to be recorded 

Table 5.8 Clinical Barriers 

5.8.2 Economic barriers 

-86- 

Economic barriers were the ones with higher level of consensus. In general, 17 

stakeholders mentioned the lack of funding as one of the main barriers for the 

adoption of such systems. Healthcare systems are government funded and access 

to healthcare is by definition universal and free. It means that if a technology 

innovation is available, it has to be openly offered to all the potential users. 

Additionally, actual healthcare systems do not cover some basic healthcare 

options, such as dental services. It means that in the case of providing the system 

with additional economic resources, they might be most probably applied to 

other needs perceived as more sensitive to the public services. 

E CONOMIC BARRIERS 
No Re rted Barriers 
17 S manager of investment In the area, funding problems. 

Researcher igh initial funding. Unclear situation about who has 
Leader pay, hospital or regional authorities. Need of more 

ac re re solutions. Lack of resources in actual 
finical Tec. healtheare system 
pecialist Nurse 
Manager 

. P. 
R h esearc er 

D. 
ndustry T. 

Research 
ndustry M. 

Teams 
RP S. Manager 

T Specialist 
mist Dr. 
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E CONOMIC BARRIERS 
N o Re rted Barriers 

I S manager Financial issues among organisations. 
H. Researcher Reimbursements issues. Change in the business 
P. Leader 
Industry M. 
H. Authors 

all centre Lack of financial reword to healthcare participants 
Industry T. 
ome Teams 
thic C. Only 1% of expenses on technology, comparing with 

Medical D. % for banks and 20% of EEUU hospitals 
1 U. Research till projects need to demonstrate that are cost- 

ctive and that increase quality of life. it is needed 
larger pilots r ects 

l ao[e . ). y r. conomic rsarriers 

Five stakeholders also mentioned reimbursement issues. The actual system does 

not charge for service, so in the case of several organisations working together, 

this aspect would need to be redefined. Additinally, some participants mentioned 

the fact that the professional dedication to these pilot projects is done on a 

voluntary unrewarded basis. 

5.8.3 Organisational barriers 

Organisational barriers were the most reported and among them, the three main 

barriers identified were the following: 

Firstly, the difficulty of coordination and the alignment of different healthcare 

organisations, which normally work independently, were reported. This barrier is 

also related to the leadership of the project. In theory, the most appropriate model 

is that primary care leads the projects, and coordinates all the available services. 

However, it clashes with the current model, in which primary care has no 

tradition of research activities and is often overcrowded by a large number of 

patients. This implies difficulties to participate in such pilot projects. 

Secondly, change resistance in healthcare professionals was frequently 

mentioned. Healthcare professionals have a long tradition of working with a 

great autonomy and independence. This professional model tends to create 

reluctant behaviours towards imposed changes in existing working practices and 

processes. 
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A third significantly mentioned barrier was the incipient situation of these types 

of systems. The area is still emerging. It was followed by the lack of 

organisational culture to deal with this new model and the fact that nowadays the 

healthcare system is saturated. 

ORGAN ISATIONAL BARRIERS 

NO Who Reported Barriers 
12 IS Manager oo many actors involved, difficulties to align and 

Manager inate all of them. A very fragmented system. 
Researc of tradition to work In coB oration. Those 

. Leader ystems need to be dealt with by primary care 
linical Tec. ices. Organisadons are very complex. 

alist Nurse Research has been done by hospitals 
Manager 

. P. 
Chic C. 

Industry T. 
Authorit y 

mist Dr. 
12 Manager hangs Resistance in some healthcare 

Research 
L d 

ionals. Nurses and primary care doctors 
er ea 

pecialist Nurse 
D. 

t º Researc 
ndustry M. 

Teams 
Authority 

S. Manager 
T Specialist 

alist Dr. 

. P. The area is still emergent 
thic C 

Industry T. 
ndustry M. 

Teams 
i . Author ty 

RP S. Manager 
T Specialist 

ist Dr. 
Manager of organisational culture to deal with it. 

this C. 4eafthcare sector has not been consider as an 
E 

D. 
Research 

ndustry 

Authority 
Ist Dr. 

Nnicai Tec, ncxease the workload. Have more active patients. 
sNst Nurse Overcrowding 

thfc C. 
ndustry T. 

Teams 
S. Menem 

S Manager )MIcuft to deal with the organisational impact 
Manager * Resources need to be redistributed 

D. 
h i or Aut ty 

R P S. Man 
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ORGAN ISATIONAL BARRIERS 
O [W ho Reported B arriers 

Manager of training for professionals. Professionals 
Leader not trained in new technologies 
researcher 

Teams 
H . Authority 

Manager S leed of more support from authorities 
Iinical Tec. 

In dustry T. 
Researcher 

. P, Need of integrated information about the patient. 
thic C. Lack of integrated electronic patient record 

Teams 
RP S. Manager 
finical Tec. I mmaturity of the model 

IC C. 
ndustry T. 

alist Dr. 
I S manager led to make virtual access compatible with 

"alist Nurse normal hospital routine 
Researcher 

Chic C. "mary care centres are saturated and are not 
ndustry T. . M. 

2 . Researcher Yfficulties to match technology with the real ý 
Authority malthcare process and the real organisational 

nodel 
2 P. Manager needs to be lead by hospital managers rather 

U ndustry T. an departments 
thic C. Jnclear application In the hospital mainstream. 

fteciallst Dr. nknown anisational model 
cal D. -leaftwe Is growing unorganised, just by 
aiist Dr. ndividual leadership rather than by organisational 

Manning. 
ndustry T. professionals need to have access to 

Teams resources 
Industry T. personnel Is needed In healthcare 
RP S. Manager isations, specialist in technology, to support 

is and wofessionals 
ndustry M. healthcare system is based on acute 

Authority nterveneon rather than prevention. Lack of 
nvesbnent in Pwiendort to avoid future diseases 

Authority Ock of awareness about the impact of chronic 
ISped" Dr. 1condition In the healthcare system 

1 IS manager Ides with competencies among 
s Involved. 

1 S manager P*W to develop new access point to the systems 
is 

1 rlcal Tee. vate insurance companies do not accept 

I ist Nurse are not considered as part of the team 
not enou h trained to use new technklues 

1 . Manager has to be a transversal project to manage 
tunic patient and to join services from different 

ts. 
1 . Manager rces In hospitals are scarce 
I . Manager decision process In hospital 
1 P. ndear about Who has to lead the pff*d 
1 is C. pzA of European regulation about common 

anon 
1 centre are not covered 
1 this C. of communication and coordination between 

-89- 
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ORGA NISATIONAL BARRIERS 
NO Who Reported Barriers 
I edical D. authorities have a short sighted vision 

what healthcare is 
I ical D. anagers need to consider It a critical Point 
1 Medical D. al and ethic issues about Information privacy 

d access 
1 ndu T. of vision in healthcare organisations 
1 ndu T. uthorfäes have no technology vision 
1 ndustry M. elecommunicaion and Technology industry do 

understand the medical business 
1 I. Researcher It to automate the human part of dinics 
1 RP S. Manager these projects have done healthcare 

suItation, just data and vital signal 
munication n 

1 alist Dr. Im ce of informal relationships 
I alist Dr. of organisational nadel to deal with the 

ystem and the coordination between healthcare 
anisations 

Table 5.10 Organisational Barriers 

5.8.4 Patient-related barriers 

-90- 

Patient-related barriers were barely mentioned, apart from the difficulties that 

some patients could experience using the technology. The target patients of this 

system were elderly patients; in consequence, systems must be user friendly for 

this specific public. Additionally, participants mentioned the fact that sometimes 

patients tend to trust more in specialists, saturating emergency rooms instead of 

attending the primary care service. 

PATIEN T-RELATED BARRIERS 
N° Nho Reported Barriers 

J. Researcher Padents can have äffculties using the 
this C. leciviology. User Interface need to be improved. 
ndustry T. Date caplure process has to be simple 
-IOMTNM 
E Researdw 

S. Manager 
Dr. 

1 fc C. tents have to trust more in prImary care 
I nduslry M. Patients have to be responsible far their orm 

health 
1 Not have access to test results 

Table 5.11 Patient-related Ba riers 

5.8.5 Professional barriers 

The most mentioned professional barrier was the need to get used to different 

ways of working. Another perspective of this barrier was the resistance to change 

reported among the organisational barriers. As mentioned before, telecare 
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systems support an integrated care model, in which different healthcare 

organisations and different healthcare professionals work in collaboration. 

Additinally, the uncertainty about technology was also mentioned in several 

occasions. A number of healthcare professionals have been traditionally reluctant 

to use technology, although this is not happening with all professionals. Intensive 

use of technology in medicine is a relatively new phenomenon. Moreover, fear of 

technical failures, which might affect patient's health condition, can be 

considered as a necessary approach. 

Several participants mentioned the change of role for professionals. A case 

manager coordinates clinical interventions and frequently manages these systems 

too. This case manager tends to be a nurse. In addition, patients change their role 

and become an active part of the team. They are users of the systems and they 

play an important role in the follow-up of the disease. 

PROF ESSIONAL BARRIERS 
N° Who Re rted Barriers 

as Manager care professionals need to get used to 
Leader ifferent ways of working. 

aiist Nurse 
thic C. 

cal D. 
Industry T. 

Researcher 
thIC C. ncertainty about new technology. Healthcare 
M&A D. xafessionals tend to be reluctant about 
J. Research achrlologY 
Industry M. 
-lorneTearns 
. Authority 

aiist Dr. 
IS Manager hange of role for professionals. Nurses 
pecialist Nurse wnpower their role. The patients empower their 
Manager role in the system 
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5.8.6 Technical barriers 

-92- 

The most mentioned technical barrier was the lack of integration with the actual 
healthcare systems. It makes healthcare professionals use two different systems 

and sometimes two different computers to have access to patient's data. It brings 

integrity problems and difficulties to professionals, who, as mentioned 

previously, tend to be reluctant to technology. An additional barrier quite related 

to this one is the lack of connectivity. The systems of each healthcare 

organisation were not connected among them and did not follow the same 

codification standards. 

The lack of robust commercial solutions was also often mentioned. Most of the 

projects are still in a pilot stage and technology is consequently not fully reliable. 
Once commercial solutions are marketed, the systems will go over systematic 

quality controls and the initial investment will likely be reduced. 
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Table 5.13 Technology Barriers 

The outcomes of this case study show a list of potential benefits and barriers for 

the adoption of telecare systems. In order to understand its implications in the 

adoption BEBAF framework would add a better insight. 

5.9 Graphical representation of BEBAF to the Case Study 

In the following sections, BEBAF will be represented divided in the six 
identified categories: clinical, economic, patients-related, professional, 

organisational and technical issues. BEBAF is a sociotechnical fi-amework based 

on SCOT and stakeholder theories, which proposes to identify barriers and 
benefits to the adoption of such systems. 
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In order to try to simplify the graphical representation of the framework only the 

most mentioned benefits and barriers were represented. First, the map of the 

stakeholders involved in the system is presented (fig. 5.5). As mentioned in 

previous sections, only those stakeholders with a `stake' in the project have been 

selected. 

Hospital 

r G. P. Researcher Medical Director 

Health Augw* 
Home Teems 

Project Leader University 
Researcher 

IT specialist Hospital Manager 

Specialist Nurse 
MoboheaM Et : hicW@l Approval 

System mits" 

Specialist Doctor ERP System 
Manager 

Cass Hamper 
IS Manager 

Clinical Technician 

Teleoommunic a 
Ca centre Patents & Indushy 

Families GIs Industry 

Fig. 5.5 Map of stakeholders 

5.9.1 Clinical issues 

The most mentioned clinical barrier was the lack of common clinical protocols 

and guidelines to treat patients. Each hospital establishes their own protocols and 

guidelines, and differences could be found even in the same department. Patients 

perceive that depending on who takes care of them: hospitals, specialists or 

primary care staff, recommendations and guidelines could be different. 

On the other hand, the adoption of such systems can help to rationalise the 

clinical protocols and to assure that, independently of how patients access the 

system, they would receive similar clinical care. 
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A second barrier mentioned was the difficulty of dealing with patients with 

comorbidities. In actual healthcare systems a patient with more than one disease, 

which is common in elderly patients with COPD, are often treated by different 

specialists where there is no liaison between them. Those telecare systems 

propose the consideration of the patient in a holistic way. They provide the tools 

to establish formal coordination and to have access to integrated data about the 

patient. 
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Fig. 5.6 Application of BEBAF to clinical issues 
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Another barrier mentioned was that those systems have not been enabled to 

produce real scientific outcomes. However, they provide continuous information 

about the evolution of the disease, which could lead to new pharmaceutical, 

epidemiologic and clinical research. 

5.9.2 Economic issues 

As cited the previous sections, the economic barriers are the most mentioned 
barriers to the adoption of such systems. Lack of funding was mentioned by 17 

groups of participants out of 20 (Fig. 5.6) 
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Fig. 5.7 Application of BEBAF to Economic issues 

It is important to highlight that Spain has a public health system funded by public 

budgets. It is divided into autonomous regions or states. Health competencies 

have been transferred to them in most of the cases. Consequently, although there 

is a central health authority, most autonomous regions have their own health 

authority with responsibilities over a geographic area. Hence, local health 

authorities are responsible for making those investments in their area and they 

necessarily have to be universal, and available to all target patients. This pilot 
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project however, was launched by a hospital and funded by a mobile devices 

company. for some of the participants is unclear who has the responsibility for 

funding, regional authorities, hospitals or private companies. 

On the other hand, nine groups of participants mentioned the possibility of cost 

reduction in the healthcare system as a benefit. Those savings would come 

through reductions in hospitalisation and emergency room visits. It is likely that 

the solution for this dilemma is the development of larger projects in which a 

positive balance between investment and savings would be more clearly 

demonstrated. 

Adequate reimbursement for healthcare professionals was also mentioned as a 

barrier, especially because some healthcare organisations are private firms, 

contracted by the authorities to provide services. Thus, a new financial and 

organisational model to take into account this new virtual way of providing 

healthcare services is required. 

For the industry, the improvement in the use of actual networks is a clear benefit. 

The investment in these infrastructures is already done, and the more it is used 

the better efficiency can be achieved from it. In addition, the telecommunications 

market is already mature and differentiation is becoming increasingly difficult. 

Launching new services could be a way to increase their market share and get 

new captive customers. 

5.9.3 Organisational issues 

As observed in the map of BEBAF for this category (Fig. 5.7) there were more 

barriers reported than in any other classification. 
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Fig. 5.8 Application of BEBAF to organisational issues 

The most reported barriers were the difficulties of coordination between 

healthcare participants and resistance to change. The healthcare system in Spain 
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is fragmented and organisations are complex. Each healthcare organisation is 

independent and there is little tradition of working in collaboration. Indeed, some 

stakeholders reported that relationships between different health organisations 

are based on informal relationships and most of the time based on the personal 

concern about a particular patient rather than well-established and formal 

communication channels. In addition, ideally the model was designed to be led 

by primary care services. However, it clashes with several facts: research has 

been developed mainly by tertiary hospitals, which have the resources and 

experience to do it, and primary care services tend to be overcrowded. 

On the other hand, some of the benefits reported can help to identify some of the 

possible solutions. These systems also allow collaboration among the different 

levels of healthcare and establish the formal communication channels to support 

it. This will help to design a new organisational model that facilitates the 

integrated care model of chronically ill patients. 

Change resistance among healthcare professionals was reported as a barrier. This 

is not a new phenomenon, it has often been reported as a normal reaction of 

individuals against a change in their working environment. Solutions to this 

challenge were based on training, participation of professionals in the decision- 

making process and involvement in the project among others. The likelihood is 

that once those projects are in the hospital mainstream, it would be easier to 

reduce the impact of its adoption. 

Making virtual consultations part of normal routine, saturation of primary care 

services, increasing the workload and redistribution of resources were also 

mention as barriers, all of them interrelated. Professionals reported that it was 
difficult to dedicate extra time to those projects, especially because it was mostly 

done in overtime. This situation was even worse in primary care, due to the 

saturation of the service, making participation on these projects difficult. On the 

other hand, some of the benefits reported could reinterpret these barriers: 

rationalise the access to resources, helping to avoid duplicated tests and 

revisions, and giving priority to the most efficient healthcare team for each 
intervention could help to reduce the workload and make a more efficient 

ksnU yi g bwaft and banists lbr IS adopim: A sodotuchrdcu fran mk app udb)4 I ewe L1 a Pids 



Chapter S. The case study II -101- 

redistribution of resources. In addition, telecare systems have the potential to 

provide shared information, improve coordination of clinical interventions, give 
formal access to hospitals to other healthcare professionals and improve 

efficiency by speeding up clinical processes. All those benefits could help to 

improve the use of actual resources and establish formal ways of collaboration 

among professionals. 

5.9.4 Patient-related issues 

Only a few participants mentioned patient-related barriers, although some 
benefits were frequently mentioned (see fig. 5.9). 

The only relevant barrier is the need for making the usability of those systems 

compatible with the target patient: ageing people not used to technology or even 
to mobile phones and often with vision limitations. Once this area gets more 

mature, better commercial solutions will be progressively available. 

On the other hand, it seems that benefits for this group of stakeholders are 

powerful and very frequently mentioned. Patients are the group that will receive 

more clinical and non-clinical benefits with the adoption of those systems. In 

detail, improving patients' care, quality of life and satisfaction with the system 

was frequently mentioned. 

Improving the ability of self-care and self-management was also repeatedly 

reported. This will help to overcome the barrier of patients' health responsibility. 
Patients improve their role and their knowledge of the disease and take 

responsibility for their own-condition. 
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Fig. 5.9 Application of BEBAF to patient-related issues 

Moreover, the lack of trust in primary care of some patients can be reduced by 

the reported benefits related to improving the relationship between professionals 

and patients. Patients and their relatives might become more confident with 

healthcare professionals and consequently, a trusted relationship would be built 

up with their healthcare group. 
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5.9.5 Professional issues 

Seven groups of participants out of 20 reported that the adoption of telecare 

systems implies a change in the working procedures of health professionals. 

Professionals need to get used to a different way of working and to make it part 

of their normal routine. Clearly, this is related to the resistance to change 

mentioned among the organisational barriers and the need for more involvement 

and motivation. However, making the work more interesting, providing 

stimulation for professionals and being a pioneer with this new technology were 

mentioned as benefits. Those benefits could help to enhance the motivation in the 

use of those systems and also build up awareness about telecare. 
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Fig. 5.10 Application of BEBAF to professional issues 
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Also, seven groups mentioned the uncertainty about new technology and some 

healthcare professionals being reluctant as barriers. On the other hand, 

stimulation of professionals in getting access to new technology and being a 

pioneer in the use of technology were mentioned as benefits. These benefits 

could help to overcome the reluctance about technology, balancing their 

perceptions. 

Another barrier also mentioned was the change of role. In a traditional healthcare 

system, doctors tend to be in the centre of the model. It clashes, however, with 

this new model in which the patient is at the centre of the model and often it is 

nurses who coordinate interventions. However, the same benefits mentioned 

before can help to balance the reaction and to get used to a new healthcare 

model. 

The difficulty of developing the projects during overtime was also mentioned. 

However, it seems that once those projects are part of the mainstream healthcare 

services, it will be done during regular working time. 

Lack of awareness about telecare and its usefulness was also reported by four 

groups of participants. Clearly, this is collateral to be still in an emergent stage. 

However, giving access to new knowledge and improving the relationship of 

different healthcare professionals can substantially help to increase awareness. 

5.9.6 Technical issues 

Several technical barriers were reported (Fig. 5.11). The most mentioned was the 

lack of integrity with main information systems. IS mangers justify the lack of 

integration because at this stage they are still prototypes and their flaws could 

affect the integrity of the data or even those information systems. However, this 

reasonable position can jeopardise the use of those systems, healthcare 

professionals need to use two different systems to get the data about the patient 

and duplicate the updating. 
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Fig. 5.11 Application of BEBAF to technical issues 

An additional difficulty is added because each organisation involved has its own 

information systems and the data has been codified using different standards. At 

the same time, patients are not identified in a universal way. The solution to this 

challenge could be to develop firmware software to integrate information from 

different systems. 

An additional problem comes from the lack of robust commercial solutions. 

Prototypes do not often reflect all the requirements, adding further difficulties to 

the regular use of the system. However, it seems clear that better solutions could 
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be developed once those systems are considered part of the regular healthcare 

interventions. 

5.10 Summary 

In this chapter the main case study has been presented and analysed using the 

framework BEBAF, defined in chapter 4. First, the case study has been presented 

and described. The case study was based on the adoption of Motohealth, an 

Information System developed by Motorola, in the Hospital Clinic of Barcelona, 

Spain. Afterwards, the list of stakeholders identified using Pouloudi and 

Whitley's framework has been reviewed, with a brief description of the role of 

each stakeholder. The findings from the case study were then presented. They 

were divided into Benefits and Barriers, and classified in six different categories: 

Clinical, Professional, Patient-related, Organisational, Economic and Technical. 

The last section presented the graphical application of the framework to this data. 

The framework was applied dividing again the findings in the previously 

mentioned six categories. For each category a map showing benefits and barriers 

and possible solutions was designed. 
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6 Chapter 6. Evaluation 

6.1 Introduction 

The objective of this chapter is the evaluation and validation of the framework 

and the findings of this dissertation. First, the framework validation is presented 
by exposition of data analysis process and theoretical comparison with their 

precursors (further explanation of methods of evaluation can be found in chapter 
3). In section 6.4, a data triangulation with the findings from both case studies and 

the literature review is conducted. Triangulation of findings from three different 

sources would help to assess the validity of these results: Case Study I, the e-Vital 

project, was explained in chapter 4. Case Study II: Motohealth project was 

presented in chapter 5 and the literature review in Chapter 2. 

6.2 Evaluation of the framework (BEBAF) 

Following the methods of evaluation suggested by Mays and Pope (2000) (See 

chapter 3) the effectiveness of the benefits and barriers framework is evaluated in 

this section. This evaluation has been conducted in several areas: First, by a 
detailed explanation of the methods of data analysis step-by-step, putting special 

attention to the outcomes in each stage. A theoretical evaluation of BEBAF is then 

conducted, by comparison with their precursors, SCOT and Pouloudi and 
Whitley's framework. 

6.2.1 Method of data analysis: Step by step process 

The benefits and barriers framework (BEBAF) is based on Social Construction of 
Technology (SCOT) with the combination of Pouloudi and Whitley's framework 

for stakeholders identification. First, the effectiveness of the framework was 

evaluated applying it to two case studies. The first case study was used as an 

exploratory case. Apart from using the case study to validate the effectiveness of 
the framework it also aided the understanding of the underlying methodology. It 

was beneficial to improve and refine the research strategy, to identify a 
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preliminary list of stakeholders and to provide a preliminary list of benefits and 

barriers. The second case study was larger in scope, time and number of 

participants. Its purpose was also to validate the effectiveness of the framework 

and their findings in a larger and more complex environment. A comprehensive 

list of stakeholders was identified, which led to the identification and 

classification of an extended list of benefits and barriers. 

BEBAF was applied step-by-step following its sequence for both case studies. As 

a first step, a preliminary list of participants or stakeholders was identified for 

case study I (see chapter 4). The framework proposes an iterative way for finding 

the stakeholders. These initial groups of stakeholders were asked to identify 

additional stakeholders. Some others also arose during the interviews, while 

answering other diverse questions. The list that arose from case study I was used 

as a starting point for case study II. Again, the stakeholders from this list were 

asked to identify other stakeholders (see chapter 5). However, not all the 

stakeholders mentioned were interviewed. Some of them were discarded before 

doing the interviews because of their lack of implication with the project at this 

stage. Some others, even after the interviews, were not included in the analysis for 

the same reason. 

During the semi-structured, open-ended interviews, participants were asked to 

identify possible benefits for them and for other stakeholders of those systems. 

The same strategy was used to identify the barriers to the adoption. Other 

questions related to the topic were conducted (see appendix A) in order to gain a 

better access of their perceptions. Those interviews were recorded, transcribed, 

and afterwards analysed using content analysis (fig. 6.1. ). Further information 

about the analysis process can be found in chapter 3. 

Transcription Identify concepts Interpret data Display the Drawn 
of data and themes into context & information in conclusions 

find relationship, tables 

Fig. 6.1 Data Analysis process 
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BEBAF was used afterwards to graphically represent both benefits and barriers 

with the list of stakeholders and the possible solution. This representation 

facilitated a better understanding of the barriers for the delay in the adoption into 

the mainstream services, but also the motivators for it. Moreover, the 

representation discovered the relationships and the complex and sometimes 

confused perception of stakeholders. It also showed how some benefits and 

barriers were majority mentioned and how some of them were recognised by only 

some participants. Interestingly the representation indicated how a potential 

benefit for one group, such as primary care having access to specialist expertise 

was reported for secondary care participants. This representation also helped to 

define solutions, taking into consideration the perceived benefits. For instance a 

funding problem is reported as a relevant barrier for the adoption. However, 

taking into consideration the potential of saving cost in hospital intervention can 

help to balance the funding problem with the saving-cost potential. 

6.2.2 Theoretical evaluation 

Comparing BEBAF with SCOT and Stakeholder theories, BEBAF adds several 

advantages. The first benefit is to reinforce SCOT with a framework that proposes 

a systematic identification of stakeholders. Although SCOT includes group 

identification and more recent work of Bijker (1995) proposed to use a snowball 

process for identifying relevant social groups, its limitation in this area was 

already highlighted by Winner (1993). How to decide what are relevant social 

groups and what might happen with this other groups that have no voice, but 

could be affected by this new technology. In addition, power asymmetries, groups 
impact by technology (Klein & Kleinman, 2002) and iteration in their 

identification are issues not taken into account in SCOT. On the other hand, 

Pouloudi and Whitley's framework proposes a powerful and interactive approach 

to identify stakeholders or groups who could be involved in or be impacted by the 

system. The framework for stakeholders identification facilitates the identification 

of obvious and not so obvious stakeholders involved in the system, in an iterative 

process. This is of particular importance in the healthcare area, which involves by 

nature multiple interest groups, as presented in case study II (Chapter 5). A 

specific framework for identification of those groups can improve the 
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understanding of human, social and political issues that surround the adoption of 

e-Health systems. 

Furthermore, BEBAF includes the identification of benefits. This research 

advocates that adding benefits and opportunities to the model reinforces it and 

provides new ways of stabilization and closure. As presented in Chapter 2, SCOT 

proposes two ways of closure, rhetorical closure and closure by redefinition of 

problems. The first closure is related to closing the controversies or barriers. It 

does not mean solving in the common sense of the word, but changing the 

perception of the issue as being resolved. Advertising has commonly been used to 

change or minimise the perception of a problem within a social group. The second 

closure: Closure by Redefinition of Problems, proposes to redefine some 

perceived issues as a solution for quite another problem, and hence change the 

perception of it by redefining the problem. In BEBAF a new closure has been 

added, the closure by reinterpretation of benefits. This new way of closure 

proposes that the barriers identified in previous stages are reinterpreted in the light 

of the possible benefits that could arise with the adoption of such system. This 

closure differs with the rhetorical closure in considering the benefits as a starting 

point to change the perception and find a solution. It also differs with the closure 

by redefinition of problems; this closure considers a barrier as a solution to 

another problem, but not a benefit as a solution. An example of this new closure 

is the following: funding problems has been mentioned as a relevant barrier to the 

adoption of such systems. However, the potential saving through reduction of 

clinical intervention, such as hospitalisation, is also a benefit mentioned. Justify 

the initial investment with the potential savings in the future in clinical 

interventions could be a closure for this issue. 

Moreover, adding benefits to SCOT can help to balance the perception of the 

system. The framework can represent not only `negative' issues but also ̀ positive' 

outcomes of the adoption. Human perception is shaped by the context in which it 

is produced. And the context can be enriched when benefits are considered apart 
from barriers. As observed in the maps in chapters 4 and 5, the representation is 

clearer and more complete when benefits are represented apart from barriers. 
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BEBAF adds a new insight to the perceptions and expectations of stakeholders 

about the adoption of such systems 

6.3 Data triangulation: Validation of findings 

The objective of this section is to validate the outcomes of this research. For this 

purpose triangulation with the data from both case studies and the literature 

review is conducted. When validating the finding,. the efficiency of framework is 

validated as well as the method used to gather those findings. 

The section is divided into the six categories used before: clinical, economic, 

organisational, patient-related, professional and technical issues. Through this 

division, analysis is simpler because a smaller and more cohesive amount of data 

is managed. 

In general the literature has reported less barriers or problems to the adoption than 

those found out in the cases studies. For instance, there were no clinical barriers 

reported in the literature review (see Chapter 2), though there were some 

identified during the case study. Academic literature tends to report successful 

cases more frequently than failures (Heeks, 2006). According to this author, there 

is a negative bias against the publication of failures in the medical information 

systems literature. This implies a lack of negative outcomes reported, and 

consequently, those problems could not to be addressed. 

6.3.1 Clinical issues 

Table 6.1 and 6.2 represent the clinical barriers and benefits found in both case 

studies and in the literature review. 

The first key finding of this validation is the significant number of barriers and 
benefits reported in case study II, compared with case study I and even more 

compared to the literature review (see Chapter 2). The reason for those differences 

might be the scope of the case study II, in which several organisations were 
involved, hospital, home support teams, primary care, university, regional 
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authorities, private industry companies, with a relevant number of stakeholders in 

some of them. 

CLINICAL BARRIERS Case Study 
11 

Case Study 
1 

Literature 
review 

Lack of common clinical protocols and clinical 
uidelines to deal with diseases 

x X 

Pilot projects hm bem unabN to crab truly 
outcomes 

x X 

How to deal with patients with aomorbidities x 

it is unproven its efficacy In hospital visit reduction x 

Lads of specific material for home assistance x 

Limitation in the clinical processes t at can be done x 

Difficulties to select the patient target. Which is the most 
a ate criteria 

x 

Difficulties of assessments the improvements in the 
healthcare attention 

x 

Lack of objective Indicator to assess the improvement x 

It is unclear what vital signal needs to be recorded x 

Tabe 0.1 comparison o1 canicai earners 

The outcomes from `case study I' were ratified and validated by the outcomes 

from `case study II'. The two barriers mentioned in both case studies were the 

lack of uniformity in clinical protocols and the lack of truly scientific outcomes 

from pilot case studies. The first barrier is closely related to the difficulty of 

applying an Information System, which could be adapted to the variety of 

protocols and clinical guidelines that are normally used by each healthcare 

organisation. According to Phansalkar et al. (2007) computerised clinical 

protocols have achieved limited success among healthcare professionals. Medical 

protocols are not universal, even in the same healthcare geographical area. In 

some cases there are no formal protocols and healthcare professionals just follow 

their own criterion. It highlights the difficulty of making a universal software 

application, which could match most of the cases. Even in the case of flexible 

software it would need a bespoke adjustment. 

The second barrier mentioned in both case studies is about the difficulties of 

making truly scientific outcomes from pilot case studies. Medicine studies are 

evidence based. Hence, scientific outcomes are expected from any projects in 

order to establish evidence based on the area. However, telecare projects have not 
been researched with truly scientific hypothesis, but with other variables, such as 
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cost-reduction, improving quality of life or cost-effectiveness, that might not be 

considered formally `scientific'. This different approach makes it difficult to set 

evidence based outcomes and therefore contributes to the adoption. 

CLINICAL BENEFITS Case Study 
II 

Case Study 
I 

Literature 
Review 

Reduce hospital admissions & hospihdbatlon x x x 
Understand better the optimum clinical model. The 
im of treatment over diseases 

x X X 

Improve the patient attention, treatment and follow 
u. Improve peftA n 

x X 

low new research and Intervention ibefore diseases 
vorne allowing better disease evolution 

x X 

Speed up processes In case of emeMenw. Control 
any changes In the state of the PdWft 

x X 

Improve prevention of diseases. X X 
hnprove the degree of compliance in patients x X 
void deterioration and complications due to 

hospital admissions 
x X 

Reduce human-error through better automating of 
Processes 

x 

Personalise the clinical care of each patient x 
Better control of patients. Especially those who live alone x 
Decrease emergency room visits. X 
Allow to rationalised clinical protocols, independently of 
how the ent accesses the system 

x 

Manage more structured information about its. X 
low new quality controls about medical process X 

Facilitate test done at home, avoiding patient travel X 
Reduce intervention time X 
Increase of Clinical Usefulness X 
Reduction of mortality X 
Decrease nursing home placement X 
Improve dinical outcomes X 
Reduce the health risk of sitting in waitln g rooms X 

Table 0.1 (; ompariso? of Clinical Benefits 

It is important to highlight that the evolution of a chronic disease can only be 

mitigated but not completely cured. This fact shapes the perception of clinical 
benefits by all the participants, more based on delaying the evolution than on 
improving the health condition. Therefore, benefits reported were related to 
improving the compliance, the emergency processes and avoiding complications, 

than improving or curing the chronic condition. 

The same can be said in the case of barriers, the benefits mentioned in case study I 

were ratified in case study, II and also in the literature review. However, in the 

case of benefits, some of them reported in the literature review were not 
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corroborated by any of the case studies. One reason for that may be the different 

context of each research project and the differences in the projects which might 

produce different results. 

Reduce hospital admissions and hospitalisations were reported by the three 

sources. This seems to be one of the key benefits of those systems. This benefit 

implies an important reduction of cost, an improvement in the evolution of the 

disease, an enhancement of patients' quality of life, a decrease of complications 

and deteriorations, and a reduction of waiting lists among others. 

The second benefit mentioned by all the sources was to better understand the 

optimum clinical model. Telecare systems allow gathering continuous data about 

vital signals and disease evolution. This information can provide a better 

understanding about how particular diseases evolve and how different treatments 

affect this evolution. This new information not available before, could provide 

'truly scientific outcomes' about clinical aspects and facilitates overcoming the 

mentioned barrier. 

The improvement in patient attention, treatment and follow up was also 

mentioned in both case studies. It was facilitated by the access to continuous vital 

signals, as the previous benefit mentioned. 

6.3.2 Economic issues 

In tables 6.3 and 6.4 the outcomes from the three sources are presented. The 

economic barrier related to the high initial investment was cited in the two case 

studies and also in the majority of the academic literature. This barrier is 

considered one of the most important obstacles to the adoption of telecare 

projects. 

The differences founded in Case Study I and Case Study II are more related to the 

difference of both healthcare systems: Spain and UK. Actually, NHS is funding 

projects in the UK; however, in Spain, the equivalent National Health Service is 

decentralised and it is rarely funding these research projects. Funding usually 
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comes either from the European Union or from private companies, such as 

telecommunications or mobile device companies. This fact motivated participants 

in case study I to mention that NHS was not interested in funding regular service 

provision, whereas in case study II, it was not mentioned at all. 

ECONOMIC BARRIERS Cass Study Case Study Literature 
II I Review 

High Initial funding for the sat up of a telecan 
prodect. 

X X X 

StNi projects need to demonstrate that d" an cost- X X 
effed" and that there is an Increase In quality of 
ING. 
Financial Issues among oryanhiatlons. X X 
Reimbursement Issues. Chop In the business 
model 
Only I% of expenses on technology, comparing with 7% X 

banks and 20% of EEUU hospitals 
Lack of financial reward to healthcare is X 
Drug companies do not invest in this type of systems yet. X 
Traditional investors) 
Health authorities are more interested in funding pilot X 

oroiects, than actually funds mainstream 
I 

Table 6.3 Comparisons of Economic Barriers 

There is a clear consensus about the potential of telecare systems in cost reduction 

through the reduction of clinical interventions, such as hospitalisation, 

emergency-room visits and specialist visits. This benefit can facilitate the 

reinterpretation of the high initial cost of set-up of those systems. 

ECONOMIC BENEFITS Case Study 
11 

Case Study 
1 

Literature 
Review 

potentially to save money through cost reduction in 
inical interventions. 

x X x 

Reduce cost through reduction of neon x 
elecommunicaMon industry can improve the use of to 

ama networks with more data transmissions. X 
Got new dive dients x 
Inäred cost reduction x 

Table 0.4 Comparisons 0/ conoeslc Benefits 

6.3.3 Organlsatlonal issues 

Tables 6.5 and 6.6 show the similarities and differences in benefits and barriers 

reported by the three sources, Case Study II, Case Study I and the selected 

literature review. 
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In this category, most of the findings from Case Study I were also reported in 

Case Study II and also in the literature review. However, organisational barriers 

were not especially mentioned in the literature. The impact of telecare systems on 

organisational structures may be developed further. It is likely that, the main cause 

may be the scarce adoption of such systems into the mainstream services, in 

which the organisational impact would be relevant. 

The two barriers mentioned by the three sources were the lack of training for 
healthcare professionals and the insufficient support from managers to this type of 

systems. 

The differences in organisational barriers between the UK case study and the 
Spanish case study might be due to the differences in the authorisation research 

process. In the UK, it has to be done by the NHS with a COREC form, whereas in 

Spain, the hospital has its own internal department to deal with it. It makes the 

authorisation process simpler and faster. 

In addition, two of the most mentioned barriers in the Case Study II, difficulties of 

coordination of actors and the resistance to change among professionals are likely 

to be related to the complexity of the selected case study and also due to the 
Spanish healthcare system in which formal collaboration is still underdeveloped. 
Healthcare organisations in Spain from different healthcare levels are still very 
independent and collaboration is limited. 

ORGANISATIONAL BARRIERS Cass Study Case Study Literature 
II I Review 

Lack of laming for pro ionab. ProlaNonals m x X x 
tradnsd In ne tech Ns 

Mommem need to consider It a critical Point x X X 
Difficult to deal with the o rga lomd hnpat x X 
Resources need to In redid 
Need to make vktwl access N with normal x 

routine hoWN x 
Hal h authorities have a short sIphtid vision about x 
what healthcare is. Lack of ammum x 
Pa ft* an not cs dKsd as pert of the bat and x 

not anoush trained to use m- wb-dmkm x 
Slow decision pma-mes in hwöiq x X 
kmm the woddoad. Have more active pdWft x 
Ovemrowding X 
Change Rya In some heakhcaft x 
Orobadonals. Nurses and odmy qua doctors x 
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ORGANISATIONAL BARRIERS Case Study Case Study Literature 
11 1 Review 

The am Is Will amrgent x x 
AWwrMn have no ledumIM vision X x 
Need of more support from authorities x 
Difficulties to match technology with the real healthcare 
mows and the real anisational model x 
0o many actors involved, difficulties to align and 

coordinate all of them. A very fragmented system. Lack 
tradition to work in collaboration. Those systems need 

to be dealt with by primary care services. Organisaäons 
are very complex. Research has been done by hospitals x 
Lack of organisational culture to deal with It. Healthcare 
sector has not been considered as an Industry x 
Need for integrated information about the patient. Lack of 
integrated electronic patient record x 
Immaturity of the model x 
Primary care centres are saturated and are not effldent. X 
It needs to be led by hospital managers rather than 
departments x 
Unclear application in the hospital mainstream. Unknown 
organisational model x 
Healthcare is growing unorganised, just by individual 
leaderft rather than by anisatlanal planning. X 
Healthcare professionals need to have access to 
technology resources x 
New personnel is needed in heal hcare organisations, 
specialists in technology, to support patients and 
professionals x 
Actual healthcare systems are based on acute 
intervention rather than prevention. Lack of investment in 

vention to avoid future diseases x 
Lads of awareness about the Impact of chronic condition 
m the healthcare system x 

Ides with competencies among organisations 
nvdved. X 
Need to develop new access point to the systems for 
DatWU X 
Private insurance companies do not accept chronic 

X 
It has to be a transversal project to manage chronic 
patient and to join services from d ffereM depwWwb. X 
Resources In hosOtals are seance x 
Unclear about x 
Lack of European regulation about common information x 
Emergencies are not covered x 
Lack of communication and coordination between 

levels x 
Legal and ethical Issues about information privacy and 

X 
Lack of vision in healthcare isations x 
elecommunicadon and Technology industry do not 
nderstand the medical business x 

DMIcult tD automate the human part of chice x 
Rarely this projects have done heaithcere consultation, 
but data and vital signal communication x 
Importance of Uformat relstionsfts x 

of orga leadonal model to deal with the system and 
coordination between healthcare x 

from heal h authorities mikes it difficult to 
X 

with the 
amore for research In the area 

T_L I_t! /ý ... . wem. -- 
x 

- 
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Three organisational benefits were mentioned by the three sources. The first one 

was to improve the access to healthcare assistance to distance locations or with 

difficult access. This is particularly important in rural areas with low demographic 

index and a common telemedicine application. However, it was not relevant in our 

case studies as patient lived in the influence area of two large cities. Secondly, the 

increase of access to specialist expertise was reported. This benefit can also be 

categorised as a professional benefit. However, it is also organisational because it 

can help to improve the use of resources and improve diagnosis from primary 

care. The last benefit mentioned by all sources was to increase the collaboration 

between healthcare professionals. These systems support a model in which 

healthcare services are provided in an integrated way. They also support formal 

ways of collaboration. 

The benefit mentioned by the literature review: -reduce number of house calls-, is 

due to the differences in the telecare model that is applied. In Case Study II, 

patients have access to a call-centre; consequently house calls are part of the 

routine protocols. 

ORGANISATIONAL BENEFITS Case Study 
II 

Cass Study 
1 

Literature 
Review 

In esse accesd ly of specMPit. xpwtla x X X 

Nu: nat medk W curs fn dint Places, such n rural x X X 

comash n Don and come oa betwe n 
1lhnet haltlwdn probabmk from dl(hn 

X X X 

Helpful to redone t tho aaew to d1funnt 
resources 

X X 

MWm y wid speed up dWW P 
"we psftft 

X X 

Help to reduce access to hospital x X 

Share Information and coordluM clinical x X 

Help to ndistribub the work lead x x 

Muld-pathological peftft can have access to different 
in an integrated model. Consider the patient as 

whole 

x 

unique access print to the system for patlenis x 

Increase use of ciency In scarce resources x 

HeOV to find out untapped denwýnd of new services x 

low new SedtWy models in aspects such as palliative x 
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Improve the technological level of the industry x 

Improve research areas in universities X 

Reduce number of house calls X 

IIow a stronger focus on disease management X 

Table 6.6 Comparisons of Organisational Benefits 

6.3.4 Patient-related issues 

Tables 6.7 and 6.8 present the patient-related barriers and benefits. The only 

patient-related barrier reported was the lack of self-management skills in some 

patients; however, the majority of participants did not report it. 

PATIENT-RELATED BARRIERS Case Study 
11 

Case Study 
I 

Literature 
Review 

Patients have to be responsible for their own halth. 
Lack of seff. nanegement skips 

X x 

Patients have to trust more in primacy care x 
Not have access to test results x 

Table 6.7 Comparisons ofPatient-Related Barriers 

The consensus on patient-related benefits is more evident. Patients are the group 

of stakeholders, who can obtain the most important advantages. Improving quality 

of life and patients' satisfaction, their confident and positive perceptions are 

generally reported. As well, avoiding patients transfer and commuting were also 

reported in Case Study II and the literature review. In theory, this model allows 
the patient to be at home and to be frequently treated there. 

Moreover, the improvement in the social support was also mentioned. Being 

treated at home supports independent living and improves the social network of 

senior citizens. It has a significant impact, even on the areas where they live. 

PATIENT-RELATED BENEFITS Case Study 
M 

Case Study 
I 

Lfteraturo 
Review 

kW m pa *M cam qudNy of IUi and G$Wastloa x X x 
Patlaib yet iron conßd. nt about th. Ir bent & 

hWlthcm 
X X X 

patients be st home and ©onagvm* hnpmv. 
socW knpmd M the am 

X X X 

confdsnce wäh Ow natlws x X 
the patient an WA Improve 

of Ow dhom 
x X 
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Improve access and communication to halt hn 
ishnce at m eat 

X X 

Reduce padW commuting x X 
Feel more accompanied at homS-Reduce Isolation x X 

better attention to patient WUI reduce mobility X X 

Empower pdNnb role x X 
Improve the relationship with patients x 

Patients On autonomy and independence X 
help to localize patients with an emergency or wth 

nitive vdAsms 
X 

improve of cognitive fundons X 
Better control of negative emotions X 

Table 6.5 Comparisons of rannt-Ketarea rsenepts 

Some of the differences found between the literature review and both case studies, 

-such as a better control of negative emotions and improvement of cognitive 

functions- are related to the differences in the projects, very related to psychiatric 

diseases; which do not apply to any of either case studies. 

6.3.5 Professional issues 

Tables 6.9 and 6.10 shows the similarities and differences in the professional 

barriers reported. As it has happened in other categories, all the barriers 

mentioned in Case Study I were also mentioned in Case Study H. One of those 

barriers was the necessity of getting used to a different way of working, which is 

clearly connected with the resistance to change. Another one was the difficulties 

of doing the pilot projects during overtime and without financial reward. It also 

connects with the need to be especially motivated about those systems. At this 

stage most of the work is done by volunteers and based on personal motivation. It 

was also reported in both cases the need for making healthcare professionals 

leaders of the projects rather than technology specialist. It would help to 

overcome resistance to change and improve motivation. However, it was also 

reported that healthcare professionals tend to be reluctant to new technology. 

Moreover, the fear to miss the contact between professionals and patients was also 

mentioned in Case II and in the literature review. This barrier was related to the 

change in how patients and professionals interact in a virtual consultation. 
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PROFESSIONAL BARRIERS Case Study 
11 

Case Study 
1 

Literature 
Review 

Healthcare professionals need to pet used to 
different way of world . 

x X X 

Dlmculthe weh the aft time that health 
professionals have to dedkeb. Without economic 
raward. 

x X X 

Most of the projects haven't been bad by MAIM n 
profaiskmals and has been mom tech driven. 

X X X 

power fact ors between heafters probabnels x X X 

Need more Involvement and motivation of healthcare x X 

lady of awrorna about tNýdicb» and Its 
usefiih ens. It will brino by =M Pressure 

x X 

Unclear Intellect al property X X 

UncertM y about new technology. Herrn 
robselonelt tend to reactant abed Inchnakwy 

x x 

Fear to miss the p pond conlad beton Pant 
doctor 

X x 

Lack of powerful argument. In fay our of those x X 

of role for Professionals. Nurses empower 
mole. The patients empower the role In Un 

X X 

Most of the work is for nurse and not always is 
ad(nowledw 

x 

Nurses fear to take decision and assume new 
responsibilifies 

x 

Most of the projects are personal initiatives difficult to x 

tame o. Y comparisons of rrofessionai narrrers 

On the other hand, the possibility of giving access to specialist expertise to 

primary care professionals was a benefit mentioned by the three sources. Also, 

changing the way normal practice is conducted was reported as a benefit and as a 

challenge. It seems that, although resistance to change is a fact, being able to 

improve actual practice is perceived as a benefit. 

Mentioned benefits in both cases were improving relationships between 

healthcare professionals from different levels and improving the role of nurses. 

PROFESSIONAL BENEFITS Case Study Case Study Literature 
tl ! Review 

aaM to now knov sdg% ap t and' X X X 
bdwjwm to no spocww boom 
MoM the work more Mbruft Chananp t wm( X X X 

an 
x x 

of dMmvt Iwse. 
IMro$oft on+ X X 

vlm a pioneer wih the use of %dwi logy x 
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Aooess to new technology, stimulate professionals x 

low new epidemiological research x 

low to discover new ways to categorised patients x 

Improve the emotional and human side of the work x 

Improve the access to clinical knowledge to new 
als 

x 

Ibw new clinical and pharmaceutical research, due to 
4 hour access to Padent data 

x 

Participation in heeldwe x 

Agreement with the diagnosis 

1 ao[e o. iv comparison of rrojessioncußen«jus 

6.3.6 Technical issues 

The technical barriers and benefits are presented in tables 6.11 and 6.12. As 

observed in these tables, technical barriers were significantly mentioned and there 

is a clear agreement about the most relevant. The immaturity of the systems, the 

need to have accurate systems and the fear of technology failures were mentioned 
by the three sources. Error tolerance in healthcare is very low due to the 

importance of accuracy and privacy in health related data. 

It was also mentioned the need for paying especial attention to usability issues. 

Target patients have often little experience with technology and it implies simple 

and accurate ways of acquiring data. 

The lack of standards and the immaturity of mobile communication were 

mentioned as well. The first barrier is related to the importance of an agreed 

standard in data codification for all the professionals involved. The second barrier 

is related to the need for having reliable and 24 hours working communications. 

TECHNICAL BARRIERS Cue Study Case Study Literaturre 
H I Review 

of robust COMMWGW sakdWt. T olopy Is x X X 
Mniatun (Probgrp's riot" nUlbN and 

do notnfsctW1M 
about doh new*, piM cy and accuracy. X X X 

need to work 2y31ä 
m %dw, ob j fIun x X 

PNNnb can have dMliadtls u the dehnolopy. X X 
We fare and to bs knprovwd. Dý capain 

has to In dmgb 
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Mobile communication technologies Is immature x x 

Lack of standards in the dab codification. Nssd to x X 
use similar codification for aU the pmhalonaa 
involved 
tack of integration with legacy systems. Lack of data x 
in rfty 

ystems need to integrated. Diflicutties due to the use of x 
t systems, quite different between them. Duplicate 

work. Lack of universal patient identification. Regional 
difficult to define a unique standard 

Lads of tradition in the use of technology by healtltcare x 

al healthcare systems are financial administrative IS, x 
to give medical services. New IS is needed that 

be rased as medical systems 
Systems need to interpret results, professionals cannot x 
process large amount of data. Need for Intelligent 
system with high level alarms 
Need fora quality control in the systems, they are not x 
considered medical devices and do not pass those 
controls 

t ween technology and clinics x 

lResolutions & colour In digital images X 

1 aoie o. 11 comparison of i echn, cat Barriers 

The resolution and colour in digital images mentioned in the literature, did not 

apply directly to both case studies. 

It is worth noting that in Case Study Ti, the majority reported the need for 

integration between systems and between the different organisations involved. In 

all probability, this is because of the complexity of the project and the number of 

stakeholders involved. 

Technical benefits are not especially relevant, apart from the one mentioned by 

the literature review, which only applied to those systems that are already in the 
hospital regular services. This stage is not yet reached by both case studies. 

TECHNICAL BENEFITS Ca. " Study 
1i 

Case Study 
I 

Literature 
Review 

Have access to X 
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6.4 Summary 

The purpose of this chapter has been to evaluate and validate the proposed 

framework (BEBAF) and the findings of this research. To fulfil this objective first 

an evaluation of BEBAF has been conducted using the following strategy: first a 

detailed explanation of the methods of data analysis has been presented. This has 

provided a way to assess their effectiveness and the rigour of the process while 

applied to both cases studies. A theoretical comparison with their precursors - 
SCOT and Stakeholders- has been then conducted. The objective of this 

comparison has been to justify the contributions of BEBAF to both frameworks. 

A data triangulation has been conducted afterwards, in which, the findings for 

each category in both case studies and the literature review have been presented 

and discussed. Results from both case studies and from the literature review are 

very congruent. In general the most reported benefits of both case studies were 

also reported in the literature review. The differences found between both case 

studies and the literature review may be because healthcare systems are different 

in each country, and these different contexts shape the system and the perception 

of stakeholders. The differences between the telecare systems under study and the 

differences between the target patients may also be responsible for those 

variations. 
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7 Chapter 7. Summary and Conclusions 

7.1 Introduction 

In this final chapter the most relevant areas of this research are reviewed. First a 

summary of the thesis chapter by chapter is presented, followed by the 

conclusions and discussion. They are classified in the six categories used all along 

the thesis: clinical, economical organisational, professional, patient-related, and 

technical issues. The most relevant implications of this research are then 

reviewed, together with the contributions, limitations and implications for further 

research. Finally, research and personal reflections are examined. 

7.2 Thesis overview 

The objective of Chapter 1 was to set up the background of this thesis with a 
brief introduction about the definition of e-Health systems and into this category 

the focus of this dissertation: home-based telemedicine or telecare systems 

oriented to supporting chronically ill patients. The motivation for this research is 

based on the low adoption of such systems despite the years of research in the 

area, and the unclear and complex network of stakeholders involved in the 

adoption of this technology. A brief introduction about SCOT and Stakeholder 

theories are then presented and how both approaches can complement each other. 

The aim is then proposed: " to propose a framework to identify stakeholders 
involved in e-Health systems and the benefit and barriers to the adoption of such 

systems". The proposed framework will help to acknowledge the potential 

problematic areas for the implementation and the adoption of e-Health systems for 

each actor or social group and to be able to offer solutions based on the potential 
benefits for each of them. " 

Chapter 2 presents the academic literature review. The objective of this chapter is 

to identify the gap in the academic literature. First, the concept of e-Health has 
been presented, paying particular attention to telecare area and information 

systems oriented to supporting chronically ill patients. The main conclusions that 
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arise are that the area is underdeveloped and adoption is still scarce. However, it is 

generally accepted their potential for cost-reduction and for improving the quality 

of life in chronically ill patients. A meta analysis with previous research about 

benefits and barriers are then conducted, to provide a systematic list of what is 

already reported. It could be observed limited consensus apart from the most 

common factors. Finally, the theoretical foundations of this thesis, SCOT, and 

Stakeholder theories are reviewed. The combination of both approaches is 

discussed and critically reviewed, paying particular attention to their application 

in healthcare information systems. 

Chapter 3 presents the research approach of this thesis. A brief introduction of 

the qualitative methods is included, paying particular attention to case study 

methodology and the interpretivist approach. It also contains the context in which 

this research has been done, the UK and Spanish healthcare systems. Additionally, 

the integrated healthcare system proposed by WHO (2002) is explained. The 

objective is to understand the findings into the hermeneutical circle, inherently 

related to its context. The data collection strategy is explained, with detail about 

the sources of data collection for both can st Mies and the strategy followed for 

the analysis of the data. This chapter ends with a discussion about the validation 

methods of any research. 

Chapter 4 proposes the benefits and barriers framework (BEBAF). This 

framework is based on Social Construction of Technology (SCOT) and 

Stakeholder theories. Afterwards, an exploratory case study conducted in the UK, 

is presented. The objectives were to identify a preliminary list of stakeholders 
following BEBAF and a comprehensive, list of benefits and barriers to the 

adoption of such systems. The outcomes are reviewed and classified in six 

categories: clinical, economic, professional, patient-related, organisational and 

technical. Finally, the graphical representation of BEBAF is presented and the 

findings and implications are discussed. 

Chapter 5 reviews the case study U. The case study is presented and analysed 

using the framework BEBAF, defined in chapter 4. The case study is based on the 

adoption of Motohealth, an Info rnnation System developed by Motorola, in 
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Hospital Clinic of Barcelona, Spain. Following BEBAF, the list of stakeholders 
identified is presented with a brief description of the role of each of them. The 

outcomes from the case study are then presented, divided into Benefits and 
Barriers and classified in the six different categories: Clinical, Professional, 

Patient-related, Organisational, Economic and Technical. Finally, the graphic 

representation of the framework is presented. The framework is applied dividing 

again the findings in the previously mentioned six categories. For each category a 

map showing benefits and barriers and possible solutions is reviewed. 

Chapter 6 evaluates the proposed framework -BEBAF- and validate the findings 

from both case studies. For this purpose, the use of the framework is discussed 

with its differences from the original SCOT. The validation of findings is 

achieved by data triangulation from three sources. Results from both case studies 

and from the literature review are very consistent. In general the most reported 
benefits of both case studies are also reported in the literature review. The 

differences between both case studies and the literature review are likely because 

healthcare systems are different in each country, and these different contexts 

shape the system and the perception of stakeholders. Furthermore, the differences 

between the telecare systems under study and the differences among the target 

patients might also be responsible for those variations. 

7.3 Discussion and Conclusions 

In this section, the most important findings and conclusion are discussed. They are 
divided in the six categories used throughout the thesis: clinical, economic, 

professional, patient related, organisational and technical issues. The findings of 

this dissertation have shown relevant benefits in the adoption of such systems, 

which could reduce the impact of the reported barriers. 

7.3.1 Clinical issues 

The potential of telecare systems for improving patients' care, treatment and 
follow-up is one of the most significant benefits, mentioned by both case studies. 
With the use of telecare systems communication between patients and healthcare 
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providers improves and thus the follow-up becomes more continuous and 

personalised for each patient. This is especially relevant for those patients with 

comorbidities, of which prevalence in the target patients is high. They can be 

treated in a more coordinated and holistic way, with collaboration of primary, 

secondary and tertiary services, as the WHO model proposes (further explanation 

of the model can be found in Chapter 2, section 2.2). Actual healthcare systems 

rely on primary care to treat these patients. However, specialist expertise is 

frequently needed to treat them at some stage. Telecare systems support this 

model; which, allows treat the patient in a holistic way, and implies formal 

collaboration, communication and interaction between different clinical levels. It 

could also imply a reduction in clinical interventions, such as hospital admissions 

and emergency room visits, due to the potential improvement in the disease 

evolution. Essentially, the ultimate goal of any healthcare system is to improve the 

health levels of citizens and those systems have been reported as a tool for 

achieving this goal. However, demonstrating this benefit is difficult, as mentioned 
in both case studies. There are limited objective indicators to assess the 

improvement in the follow-up or in the treatment. It seems that quality of life or 

other non-clinical variables cannot be strong enough to set-up the evidence. It is 

more a perception of the stakeholder involved than an objective measurable 

variable related with the disease. 

Its adoption implies a change in the way kcal practice is conducted. Virtual 

interaction between patients and professionals is a challenge for professionals, 

who fear misunderstanding the symptoms, and who lose some of the information 

that comes from the context, the informal interaction, the touch, sound and body 

language of the patient. This lost information need to be gathered in a different 

way and with a stronger collaboration of the patient. New research is needed 
focused on how to acquire this information that is missed in a virtual consultation 

and their importance in the diagnosis. As Collins (1993) highlighted what human 

and machines are good at is not the same. This distinction lies in the differences 

between tacit and formal knowledge. Tacit knowledge is located in society and 
formal knowledge can be encoded into machines. The implications of this 
distinction are key in. trying to automate some of the healthcare professional 
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activities. Tacit knowledge is not easily replicated in an information system and it 

might be basic in the success or failure of the system. 

Another key implication is the democratisation in the provision of healthcare 

services. The potential for improving the use of clinical protocols was reported as 

a benefit. Telecare systems could contribute to follow common guidelines, and 

spread their usage. Thus, patients would be treated in a similar way independently 

of who follows them and how they access the system. On the other hand, it 

clashes with the reality in which there are limited common clinical guidelines for 

the healthcare organisations involved in the system. Common clinical protocols 

are still not fully accepted for the entire medical community, due to the different 

criteria of different healthcare organisations and the lack of evidence-based data 

for all the diseases. Clinical protocols or guidelines need to be discussed and 

compromised for a larger number of organisations and professionals involved in a 
healthcare area. Moreover, allowing professionals to apply their own criterion 

needs to be considered with some flexibility and the information systems need to 

support this flexibility. 

An important contribution of the adoption of such systems is to have access to 

continuous data about the patients' vital signals, and to improve the understanding 

of the optimum clinical model; as repotted by hospital researchers and healthcare 

authorities. Both benefits can facilitate new areas of epidemiological, clinical and 

technology research, providing new variables to objectively measure the 

improvements. Access to this information L -can provide a better understanding 

about how particular diseases evolve and how different treatments affect this 

evolution. Moreover, this information could also prevent acute situations before 

they occured and consequently might allow for a better evolution. Though this 

implication is still underdeveloped, it could provide `truly scientific outcomes' to 

overcome barriers related to the insufficient evidence of the expected benefits. 

Some of the solutions to these chall enges are that ̀  actual research must set a 

special emphasis on trying to demonstrate ̀tthe perceived clinical benefits of the 

implementation of telecare system. To demonstrate the ei ciency and the 
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improvement in patients' treatment, new variables and methods need to be 

identified. 

7.3.2 Economic Issues 

Economic issues are of special relevance according to the findings of both case 

studies and the literature review. The cost to set up a new telecare service for a 

geographic area was reported as a relevant barrier by the majority of participants 

of both case studies and the literature review. This issue faces several 

implications. In the context of public, universal healthcare provision, it implies 

that the system needs to be available for the whole set of target patients, 

increasing initial investment considerably. However, a relevant number of 

stakeholders have reported the potential of e-Health systems for saving costs 

through reduction in clinical intervention, in particular: hospitalisation and 

emergency room visits. Ideally, this potential savings can compensate the initial 

investment. However, the cost-effectiveness is still not clearly proven, making it 

difficult to justify the investment from an economic viewpoint. Moreover, the 

following stakeholders with managerial responsibilities: hospital manager, 

medical director, IS manager, Healthcare authorities and ERP manager, 

mentioned that savings at hospital level could suppose a redistribution of new 

resources over primary care. The argument is based on the idea that reducing 
hospitalisation could imply the need for more healthcare resources in primary can 

to treat patients at home. Consequently; new ̀ investments could be needed in new 

areas. More in depth cost-effectiveness studies are needed in which all the areas 
involved are analysed. As a hospital nsnager reported: 

-We have numerous 

necessities and a restricted budget for new investments. We need to buy washing 

machines, before buying videos-. 

Another possible solution for the funding challenge could come from sharing the 

cost with the patients. When asked in `t questionnaire about sharing the 

payment, the majority of patients (81,5%) agreed to partially paying for this new 

service. However, some of them have a small income and are used to having 

access to free healthcare services. In addition, key stakeholders as healthcare 

authorities and hospital managers stressed during the interviews that this measure 
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could be considered unpopular from a political perspective and hence difficult to 

implement. 

Another issue of importance is the necessity to establish reimbursement policies. 
Actual public healthcare systems have no fees policies for virtual consultation or 

virtual care. Consequently, those services are actually provided for free. These 

new types of services need to be reimbursed, especially for possible services 

provided by private healthcare companies. This issue implies establishing a new 

economic model that could also pay for virtual services, such as virtual 

consultation or virtual vigilance of health status of patients. 

7.3.3 Patient-Related Issues 

Patients normally have a very positive view of the system. Probably, their 

expectations are based on their previous experience and because Spanish health 

systems has considerably improved in a short period -of time. These new 
healthcare services based on telecare systems are a relevant improvement over the 

conventional way. Actually, this group of stakeholders are the most in favour of 

the adoption of such telecare systems. 

On the other hand, the usage of telecare systems implies a sense of self- 

responsibility over their own health. The. role of the patients is improved and they 

become an active part of the team. They: imprve their knowledge of the diseases 

and their self-management skills. This implies that patients often follow the 

healthcare recommendations better regarding life style, exercise and eating habits 

and care more for themselves. Also treftaent compliance improves and this has 

direct influences over their health stattm, which normally improves. This benefit 

was mostly mentioned, together with the improvement in patients' quality of life 

and satisfaction. At the same time, they improve their access and communication 

of healthcare assistance, making it easier to gain access and to develop trust 

relationships with healthcare professionals. 
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7.3.4 Professional-Related Issues 

Getting access to new knowledge and experience for non-specialist healthcare 

professionals was the most frequently mentioned benefit, which will also lead to 

improve the relationships between them. However, it is worth noting that the 

stakeholders who mentioned it were all specialists. Although this is an advantage 

for primary care professionals, there are also other priorities. One of them is the 

change in the working practices that these systems imply. The adoption of these 

systems implies a different way of relating to patients, most of them virtual ways. 

Also, it implies a responsibility over the data received. In a normal consultation, 

data is obtained only when patients visit the healthcare professional. With telecare 

systems, data needs to be analysed more frequently although the systems could 

add some intelligent tools to filter the data. 

A problem frequently mentioned was that releasing the power to technology is 

hard for professionals. Part of the healthcare professionals have traditionally been 

reluctant about technology. This is likely because of the importance of accurate 

and secure data and the somehow frequent technology failure. Another reason for 

that is the lack of awareness about telemedicine and a possible success model. At 

this moment, the adoption is still scarce and the telecare models are still 
immature. 

On the other hand, it makes the work more interesting; improve the relationships 

between healthcare professionals by establishing formal communication channels. 

In addition, having access to new technology stimulates to some professionals. 

Those benefits could help them to got used to a new healthcare 
, model. 

Furthermore, being a pioneer in the use of technology can also improve 

acceptance of telecare systems. A possible recommendation could be to open the 

possibility of participating in research projects to more healthcare professionals. 

This would lead to a better acceptance of those, systems and a better knowledge of 

what can be obtained. 
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7.3.5 Organisational Issues 

Organisational issues are of great importance to the majority of stakeholders, 

especially for those with managerial responsibilities. It is likely that the most 
important implication is that technology needs to fit with actual healthcare 

organisational structures and cover actual necessities. Although the organisational 

model proposed by WHO for integrated care of chronically ill patient is desirable; 

it needs to be adapted to fit into the actual organisational structures. Information 

systems need to be consistent with the actual healthcare organisations. Healthcare 

organisations are large, complex and slow in their changes. Decision-making 

processes in the healthcare area involves many different multidisciplinary 

stakeholders with different interests and necessities, which makes the changing 

process complicated and slow. 

Moreover, one of the most mentioned barriers was the difficulty of coordination 

of all the stakeholders involved. These systems often involve more than one 
healthcare organisation and propose a model in which each healthcare level works 

coordinated and in collaboration. In theory, it implies relevant benefits for the 

patient and the professionals, but in practice this model is still immature and 

consequently it seems to be difficult to apply. Furthermore, healthcare 

organisations and healthcare professionals are not used to work in collaboration. 
Their organisational model is often based on individualistic working practices. 
The implementation of a new information system often requires 'significant 

changes in working practices and in inform8tion management procedures (Gillies, 

1998). This barrier is also strongly related to professional resistance to change. 

This resistance is based on the previously mentioned issues and need to be 

carefully addressed. On the contrary tele-care systems have the potential of 

rationalise working practices and to establish formal communication channels. 
This would lead to a better and more rational use of resources and to improve 

efficiency as well as speeding-up of clinical processes. These benefits can 
facilitate a change in the collaboration model and a better use of healthcare 

resources. 

In addition, research activities in technology have becöme part of the regular areas 

of the hospital and are often' discons ed from the atain*e ' dices. It makes 
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it difficult to apply the research into the regular practices. Once the project is 

finished, the transfer from research to regular practice is not structured. One 

reason for this is the lack of a team or group responsible for transferring the 

system into the regular service, once the project is finished and has demonstrated 

its viability. 

7.3.6 Technology Issues 

Technology problems are closely related with a need for having robust and 

reliable solutions. Most of the projects are done with prototypes, and consequently 

their reliability is not the same as a final commercial solution. As mentioned 
before, for healthcare activities, accuracy and reliability are crucial. Failures in the 

system and in the communication between the patients' devices and the 

professionals' computers are frequent in prototypes and makes it difficult to 

conduct the virtual processes as planned. It also increases considerably the time 

and effort that need to be dedicated, with the risk of jeopardising the full project. 
A possible solution could be to establish few phases to the research process, in 

which different techniques could be used. The first stage could use simulation 

technologies and progressively work with prototypes increasingly secure and 

reliable. 

Another issue of particular importance is to be able to connect telecare systems 

with the actual information systems of the participant organisations. This lack of 

connection was in the majority reported by the stakeholders that were direct users 

of the systems. Healthcare professionals need to use different systems with 
different technologies to record the same data and at worst to get the complete 

medical record of the patient. It is likely that a possible solution would be based 

on a firmware application, which could connect different applications with 
different data standards. 

Technology needs to facilitate the work of professionals, however in some 

projects its use implies extra time and extra work for those professionals, who 

cannot perceive the system as a facilitator. Information systems in the healthcare 

context need to be reliable 24 hours, 365 days. due tp the importance of the data. 
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Prototypes need to be carefully designed to avoid resistance among direct users 

and to facilitate the work instead of increasing it. 

In summary, those systems are still in an emergent stage, which makes their 

adoption difficult into the mainstream services. There are powerful driving forces 

against their full adoption and on the other hand, they promise important potential 
benefits for the majority of stakeholders and especially for patients and healthcare 

organisations. Changing the working practices in this area is a challenge. Medical 

community is individualistic, and healthcare organisations are large and slow in 

adopting changes. This thesis however, has unfolded several benefits that could 
help to reinterpret the advantages of the adoption of such systems. 

7.4 Implications 

The first and most important implication is that despite the possible barriers, these 

systems hold the promise of improving the quality of life of patients with chronic 

conditions and to provide a better control of the evolution of their diseases. 

Indeed, all the patients involved in the projects were more secure and had better 

control with the system than without it. 

Another important implication is that it is likely that a new economic and 

organisational model is needed to adopt telecare systems into the mainstream 
healthcare services. This model could take into account the possibility of making 

the patient share the payment of those new services. In fact, this possibility was 

well accepted by the majority of patients. 

Another significant implication is the difficulty of transferring research into 

practice. Somehow, it seems that research activities have forgotten their ultimate 

goal: investigate new systems that can be translated into practice. The transfer of 

research into practice needs to be developed further and likely as a separate 

service to be reassessed by independent reviewers. 

An important question is where have to be based those services: primary care or 

secondary care. Unfortunately, there is not a unique answer and it is highly 
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dependant on the target patients. Patients with chronic condition in the early 

stages are actually carried out by primary care; hence it seems the best option to 

implement the systems there. However, once the deterioration advances these 

patients need to be treated by specialist care. Perhaps a compromised solution 

could be the creation of a new, separated service, which could deal with the 

patients, independently of the stage of the disease and independently of their 

comorbidities. 

The informal and formal relationships among professionals are essential issues. 

Power, politics and human relationships are as important here as in any other 

setting. In order to develop a successful system, these issues need to be carefully 

considered. Especially considering the number of different organisations involved 

and the political repercussion that healthcare decisions have on citizens. 

7.5 Research contribution 

This thesis has contributed to the knowledge of the area in several points. They 

are explained and explored in the following paragraphs. 

" First, a new framework (BEBAF) has been designed and reviewed. 

BEBAF aims to identify the stakeholders involved in the adoption of e- 
Health systems and to represent the barriers and benefits of the 

implementation and adoption of e-Health systems for each actor or social 

group. Finally, it represents possible solutions that could be based on the 

potential benefits. 

This framework has enriched SCOT with a systematic stakeholder identification 

(Pouloudi and )Whitley's framework for stakeholder identification). Also, it 

represents the benefits of the adoption as well as the barriers, providing a more 

complete picture of the expected benefits of the technology under study. In 

addition, it proposes a new way of closure based on the reinterpretation of a 
barrier in the light of a possible benefit. 
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" The second contribution of this dissertation is a comprehensive list of 

potential stakeholders involved in Telecare systems. 

This list contributes to a better knowledge of the stakeholders or different 

participants, social groups, individuals or organisations involved in telecare 

systems. Who they are and what their perception are and their role in the adoption 

of such systems, could provide a better understanding of the complex networks of 

stakeholders in healthcare. 

"A third contribution is a comprehensive list of benefits and barriers for the 

adoption of telecare system for each stakeholder divided into six 

categories. 

During this research, a comprehensive list of benefits and barriers for the adoption 

of such systems has been identified. Both case studies were representative telecare 

projects and their outcomes were relevant. These findings would facilitate further 

adoptions by the acknowledgement of the issues surrounding the acceptance by all 

the stakeholders involved. The benefits and barriers were classified in the six 

categories used in the thesis: Clinical, Organisational, Economic, Professional, 

Patient-related and Technical issues. 

"A fourth contribution is the proposal of possible solutions to overcome the 

identified barriers. 

Possible solutions have been defined by the application of BEBAF to the main 
barriers. Most of these solutions have emerged by applying the closure by 

reinterpretation of benefits. 

" The fifth contribution is a meta-analysis about the benefits and barriers of 

the adoption of telecare systems reported in the academic literature. 
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From an extensive literature review about the benefits and barriers of the adoption 

of such systems, seven relevant review publications have been taken into account 

and a compilation of their findings has been presented. 

9 The sixth contribution has been to develop an evaluation method for the 

findings of this dissertation 

One of the challenges of this research has been to evaluate the framework and the 

findings of both case studies. For this purpose, in chapter 6 an in-depth evaluation 

has been conducted. The evaluation of the framework has been achieved by, first 

evaluating their contributions, the application process and their differences with 

its precursors. The findings were also validated by triangulation of three sources: 

both case studies and the literature review. This evaluation process could be a 

basis to be applied in future case study research. 

However, this research also has limitations, which are presented in the following 

section. 

7.6 Research Limitations 

The proposed framework BEBAF does not reflect the evolution and possible 

changes in stakeholders' perceptions as time passes. Stakeholders' perceptions 

can change depending on the stage of the project. This framework however, 

represents a static picture at a particular stage. 

Another limitation is the lack of non-human actors such as the system itself. They 

are not considered as participants, in line with actor-network theories. This aspect, 

however, could add new insight of the barriers and benefits for adoption. 

Neither is it considered in this framework the fact that some benefits and barriers 

link or lead to others. Somehow, this linked relationship is important to study the 

reason for the delay in the adoption and it is not formally taken into account in 

BEBAF. 
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Stakeholders reported benefits and barriers that applied directly to their group, but 

also some issues that applied to other interest groups. It would be beneficial to 

take into account not only who reported each particular issue, but also to whom it 

applied. 

In addition, only two case studies have been investigated for this thesis due to 
limitation of time and scope. It would be necessary to conduct additional case 

studies for a better confirmation of the outcomes. Moreover, systems fully 

adopted will add a valuable contribution to the area. This limitation implies a 
limited generalisation of the findings. 

From a methodological viewpoint, this research is restricted by the method 

chosen: case study. This method implies the difficulty of generalising from the 

results. However, the purpose of this thesis was not to create a general theory but 

a conceptual framework that could be used in different contexts. It also involves 

the bias of the researcher. In case studies the researcher often becomes part of the 

study, although the researcher has tried to minimise the impact of their own 

opinions from the facts and opinions of the interviewees. Case study often takes a 
long time and makes it complex to analyse the great amount of documents and 
texts. 

Some of those limitations could be opportunities for new research. 

7.7 Areas for new contributions 

If the framework had been applied in a different framework, people's perception 

would have changed. Reflecting this diversity could add new insight in the area. It 

would be desirable to verify the findings in a different stage of adoption and check 

which of those barriers would still be there and which of them would not. The 

same strategy with the benefits would help to highlight which ones were real 
benefits and which ones were only vague expectations. Comparing the different 

results would add new insight in how perceptions evolve and what should be 

expected at any different stage of the information systems life cycle. 
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Conducting additional case studies in the area could facilitate a generalisation of 
the outcomes and to confirm the results in other telecare systems. This would help 

to confirm which benefits and barriers were context dependant and which could 
be expected in any other implementation. 

Additional research could be conducted applying the framework in different 

contexts and different information systems. Thus the framework would be tested 
in a different scenario and its value to represent the benefits and barriers validated 
for different settings. 

Methodological triangulation could contribute to a deeper confirmation of the 

validity of the list of stakeholders and the list of benefits and barriers. The use of 

an additional research method, such as survey or participants confirmation of 

results, could facilitate the testing and validation of the outcomes of this 
dissertation. 

7.8 Reflections 

During the length of this research few reflections about the research process have 

arisen, the most relevant are presented in the following paragraphs. 

When I started the field research I had great expectation about what the patients 

and their families could say and contribute. However, I found that their 

contributions were quite limited about the system and not very valuable. Probably, 

some reasons for that could be that they identified me with the hospital and it was 
difficult to break the barrier for them to make their own comments freely. Also 

their comments were more related to their diseases, their medical symptoms and 
their personal life than with the systems. Their age and physical condition, 

sometimes with mental limitations, added an additional constraint. Consequently, 

I had to look for another strategy to get their input about the system. Although my 
first impression about the use of questionnaire was negative, I had to admit, that 
this was the best option to gather their opinions. I learnt in the process that 

sometimes the best possible option is not the optimum, and real life issues could 
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clash with the orthodox way of research. In this case, it is necessary to look for 

alternatives that could provide what we are looking for. 

Another important learning outcome from this dissertation is that research 
activities are not a linear activity that follows a strict plan, although you need one 
to start with. Research activities are quite similar to information system 
developing activities; they follow more a circular, disorganised way, in which the 
different phases overlap. Not until the end of it, the researcher realises that she has 

learnt how to conduct a research project. It was in this precise moment when I 

realised that I had learnt how to do it and that I would be able to do it again. 

Perseverance is a quality of great help during a PhD, but luckily it could be 
developed, during the process. You learn and develop your perseverance, because 

in several occasions, you would need to use it to continue. Many times you should 

come back and review what you have done before, and compromise with your 

supervisors some of your work. 

Also, I have learnt that serendipity could be a key issue: serendipity to have the 

opportunity to find a good case study, to find a good supervisor and to be able to 

continue and finish such a long process. However, perhaps we can also create our 
own serendipity, by working hard, by using what we have learnt before, by 

identifying these new opportunities. As Pablo Picasso pinpointed, "Inspiration" 

does exist, but be sure that it finds you working. 

7.9 Personal reflections 

Human kind activities have always involved research from the very beginning. It 

is likely that, research activities are part of our more basic instincts and those ones 
that make us unique and intelligent. Curiosity, the necessity to get over situations 

and opportunism are part of the motivators of research and probably the most 
primitive. Indeed, to discover, conquer and survive are ways of research; or as our 
ninth century Irish monk said, turning darkness into light. Look for new 
opportunities and use those ones that arise in front of us, try to add some wisdom 
in the chaos. 
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All these reflections motivated me to start. Although this journey has not been 

linear, I started out very enthusiastic. It was a big goal for me to enrol for a PhD 

and even more so in an English University. This great enthusiasm lasted for a few 

months, I went to my first conference and got the best conference paper award and 

my first paper published. Everything seemed to be aligned, apart from the fact that 

I was having trouble to start my research. And then the dark hours came. I had to 

move to another city in another country, start from zero, change my topic, get a 
high-risk pregnancy and later a beautiful, lovely and extremely time-consuming 

baby. And after a few more moves and a few more changes and having dealt with 
data in three languages: English, Spanish and Catalan, I have finally got my 

research done. It has been a great challenge for me, but also a great opportunity 

and inspiration. 

I am not the same person as when I started. This process has changed me and also 

has helped me to understand the world in a different dimension. I have learnt a 

few things and not only academic. Perseverance, patience and tolerance over 

frustration are some of those. I hope this journey has contributed in making me a 

better human being. 
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Appendix A: Interview questions 

Interview about e-Health systems to support chronically Ill 

patients. 

" Research context: 
Health or telemedicine systems oriented to tele-care of chronically ill patients, 

mainly in residential and home setting. Usually this type of systems include 

different health groups. (hospitals, primary centres, residential nursing homes 

specialists). 

1. Date: 

2. Respondent: 

3. Role: 

4. In which type of health centre you usually work (primary centre, 

secondary, hospital, residential, etc). 

5. Please, Could you describe the telemedicine systems in used in your 

centre? 
6. What type of health centres are involved in the system? 

7. Have you participate in the definition of the system? How?. 

8. What type of influence do you have over the system? In particular, which 
is your role in the system and how influence it is? 

9. Who else is involved in the system? Could you identify other stakeholders 

or groups involved in the system, and their role and influence? 

10. How is the relationship with the other groups? (With whom, how is it, how 

could be improved. ) 

111. What type of benefits could you identify from your role in the 

1 telemedicine/ e-Health projects?. 
12. What inconvenient and barriers or challenges can you identify, also from 

your role? 
13. What would you change if you could? 
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14. Now in general, what benefits can be obtained from the telemedicine 

J projects, oriented to chronic patients? (Clinical, economical, organisational 

1 and technical) 

15. What are the inconvenient, barriers and challenges, in general? 
16. What are in your opinion the critical success factors? 

17. What type of pathologies or diseases can be improved?. 

18. What type of pathologies or diseases cannot be improved? 

19. What are the reasons for the little diffusion of these systems? 

20. What can be done to improve and increase their use? 

21. How do you perceived the telemedicine project, in which you have been 

involved (success or failure) and why? 

22. Do you think patients will be keen to pay either partial or totally for the 

use of these type of systems? 
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Appendix B: Questionnaire for patients 

BENEFITS 
No A Few Yes A Lots 

Question M. I. (%) (%) (%) (%) 

1. Do you expect an improvement in your disease 55 8 (40,0) (6,2) 31 (47,7) (8,2) 
nin the program? 
you think you will have better care? Dc 5 3,1 1 1,5 5584,6 7 11,8 

tion? a benefit for you to feel more atten 3,1 0 54 83,1 9 13,9 

you believe your disease would be (g, 2) 0 (0) 51 (78,5) 10 (15,4) 
r controlled? 
benefit to be able to contact at any moment (0) (0) 3 (66,2) 22 (33.9) 

ealth professionals? 

[ 

you think you would visit less the s 25 (38,5) 1 (1,5) 39 (60,0) 0 (0) 
r? 
you tfiink you would go less to 1 (32,3) 0 (0) 44 (67,7) 0 (0) 
en room? 
you think you would stay less in 2 (33,9) 1 (1,5) 2 (64,6) 0 (0) 

pital? 
o you think your life quality would 14 (21,5) 5 (7,7) (70,8) 0(0) 

m prove? 
10. Is a benefit for you to have access to 5 

11(1.5) 
0(0) 57 (87,7) 7 (10,8) 

utdn edge technology? 
11. Would be a benefit to have access to the 38 (58,5) (3,1) 4 (36,9) 1 (1,5) 

obile phone for personal use? 
12. Would you feel less isolate at home for (9,2) 0 (0) 54 (83,1) 5 (7,7) 

rtici in this programme? 
13. is your participation giving you more 1 (32,3) 5 (7,7) 37 (58,2) 2 (3,1) 

ance of socialise? 
14. Do you think you would seam more about 
our disease and consequently would 55 6 (9,2) (3,1) 54 (83,1) 3 (4,6) 
m rove your self-care abilities? 
15. Do you think you will improve your role in 9 (14,1) (3,1) 50 (78,1) 3 (4,7) he following of your disease? 
16. Do you mpect savings in time or money 13 (20,0) (3,1) 8 (73,9) (3,1) 
or avoiding travels and visits? 

(in otro beneficio no comentado 
Any other comment 

CONCERNS OR BARRIERS 

No hw as Lot 
Ouseflon: 

n% n% n% n% 
17. Is a concem for you not to be informed 

test result? 
1 (83,1) 5(7,7) 17 (28,2) (3,1) 

18. Are you conoam for not knowing how 
se the mobile and the sensors? (81,5) 16(24, S) 7 (10,8) (3,1) 

19. Is a conosm for you that technology 
Id fall? (33,9) 6 (40,0) 15 (23,1) (3,1) 

MONl AI Mi WIN for IS Imp* A Sodorohn Olsm u- ik ap sd b H*W Can LuIN Pkk 



APPENDIX B 154 

0.. Is a concern for you not visiting the 5 57 (87,7) 2 (3,1) (9,2) 0 (0) 
octor so often? 
1. Do you think that your disease could be 5 5 (100) 0 (0) 0 (0) 0 (0) 

worst controlled? 
2. Do you think your disesase could get 51 4' A (98,5) 0 (0) 1 (1,5) 0 (0) 
orse? 
3. Is a concern for you that a nurse follow 5 (100) (0) 0 (0) 0 (0) 
ou? 
4. Is a concern for you not to get answer to 49(75,4) 10 (15,4) (6,2) 2 (3,1) 
our calls? 
5. Do you think you could feel more isolate 5 1 (93,8) 0 (0) (6,2) 0 (0) 
t home? 
6. is a concern for you that your personal 5 5 (69,2) 5 (7,7) 15 (23,1) 0 (0) 

health record could be lost or shared? 
7. Do you use a lot the mobile phone for 5 59 (90,8) 1 (1,5) (6,2) 1 (1,5) 

rsonal use? 
8. Have you any extra expenses for 5 63 (96,2) 1 (1,5) 1 (1,5) 0 (0) 
artici tin in the pilot? 
9. Would you pay for this services? 5 12 (18,5) 0(0) 53 (81,5) (0) 
0. What would you change in the pilot? 5 52 (80,0) 0 (0) 13 (20,0) 0 (0) 
What would you change? 

- The timetable for data transmission 
- To have a flexible scheduling 
- the mobile phone coverage 

- To add comments to the answers to 
the health-related questionnaire in 
the mobile phone, not just yes or no. 

- To do the project longer. 
- That the project could include home 

delivery drugs. 
- Easier data transmission 

ldenW lnp benefits and barriers for IS adoption: A sodoledw" faros * appNsd lo Hesi h Cr aLuba Pins 



APPENDIX C 155 

Appendix C 

Summary of results from selected literature review 
1. Aoki, et al, 2003 

2. Hailey et al. 2004 

3. Hersh et al. 2001; Hersh et al 2006 

4. Mair & Whitten, 2000 

5. Hjelm, 2005 

6. Richards et al. 2005 

7. Ball et al. 2001 

Outcomes and Methods in Telemedicina Evaluation: (Aoki et al. 2003). 

(* No tables available) 
One hundred and four articles, published from 1966 to 2000, were reviewed to investigate 

telemedicine evaluation studies in terms of methods and outcomes. A total of 112 evaluations 
were reported in these 104 articles. Two types of evaluations were evaluateds clinical and non- 
clinical. Within the clinical evaluations, three were on clinical effectiveness, 26 on patient sat- 
isfaction, 49 on diagnostic accuracy, and nine on cost. In the non-clinical evaluations, 15 arti- 
cles discussed technical issues relating to digital images, such as bandwidth, resolution, and 
color, and 10 articles assessed management issues concerning efficiency of care, such as avoid- 
ing unnecessary patient transfer, or saving time. Of the 112 evaluations, 72 were descriptive 
in nature. The main methods used in the remaining 40 articles used quantitative methods. 
Nineteen articles employed statistical techniques, such as receiver operating characteristics 
curve (three evaluations) and kappa values (seven evaluations). Only one article utilized a 
qualitative approach to describe a telemedicine system. Currently, there are a number of good 
reports on diagnostic accuracy, satisfaction, and technological evaluation. However, clinical 
effectiveness and cost-effectiveness are important parameters, and they have received limited 

attention. Since telemedicine evaluations tend to explore various outcomes, it may be appro- 
priate to evaluate from a multidisciplinary perspective, and to utilize various methodologies. 
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3: Clinical Outcomes resulting from telemedicine interventions: a systematic 

review (Hersh et al. 2001). 
Tabl.. itud« of dM Icd outconm S htum. don of hoa wd WismudlcM 

outco n.. Qwln7 CIk l smwpl. 
Sc.., tp. cWty 

Mýbor. «wM ancw 

RsdgrSr-[2SJ 1-9 ADS S7 puma Social lmidon and de domwlUr4 Nadiwd wci Nolrlon wtNn aonaol- 
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Table 4: fwdl. s of dinlal outcomes using Intrnrnntloes of ofIlc l bospl I. bawd tnMmedl. kiw 

Outcomes Quality Score Clinical Sp. daky samp. IntervenVen Eff 'to 
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aMnwicYr an (RCT) for aWMonW cam 
Rosenhld[3$1 114 Intend" Carr 201 padma Addtion of rnmot. Inei aMsi to Dncrnna in werky-adjutad ICU 

surd ICU nxwu ft (44-4a%) sad hoWtal 
moroNq (3G-33%} Decrumes in 
ICU co, r kadois (44-SM and 
ICU IMpn of tear (30.34%F 

Rwid1n439] 114 riamstobV 314 pedwuS Lwfo d sty in NCU for tNsnwdo- LMgth o(my dunwd Wv& 
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Goh(411 1M-B Nwroaxpry 63 psöma Had Inlsq psd. nts with dwadlo4 Fw*r . dvrH w«KS during vim- 
oV fr (6.4% vs. 311 %) 
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(5) Benefits and drawbacks of Telemedicine: Hjelm (2005) 

(* No tables available) 

Summary 
Telemedicine is a vast subject, but as yet there are limited data on the clinical effectiveness and cost-effectiveness 
of most telemedicine applications. As a result, objective information about the benefits and drawbacks of 
to emedkine is limited. This review is therefore based mainly on preliminary results, opinions and predictions. 
Many potential benefits of tekmedkine can be envisaged, including: improved access to information; provision 
of care not previously deliverable; improved access to services and increasing care delivery; improved professional 
education; quality control of screening programmes; and reduced health-care costs. Although telemedkine 
clearly has a wide range of potential benefits, it also has some disadvantages. The main ones that can be 
envisaged are: a breakdown in the relationship between health professional and patient; a breakdown in the 
relationship between health professionals; issues concerning the quality of health information; and organizational 
and bureaucratic difficulties. On balance, the benefits of telernedicine are substantial, assuming that more 
research will reduce or eliminate the obvious drawbacks. 

176 
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(6) Remote working: survey of attitudes to eHealth of doctors and nurses in rural 

practices in the United Kingdom (Richards, et al. 2005) 

TAWAS Vkwraborrierpo i 4bi. enofeHeMMopp&c ov 

Dehimmonl% NcutrdS Beiewal % 

Sc. u. do 1: GP videowandöag. uüU ecä l (i aim n -12x1' 
EQed co GP. knookd{e aad sk9Y 

` 
2 
2 

13 
16 

91 
82 i ptcbmdoo. l Yolaba EIGct on GP 

B 19 74 EQKy on sooer to somdvy are 22 31 14 Effect on goaütydomAwtld n 
23 64 13 PM" pd r 

Soeaubt lane MOoooonalftwft GP (aueo it -179)' 
Elect on aim's kwwWo a dddW 

' 
5 

12 
25 
23 

670 
66 i pºdaioaa1 ioLs os WOO maee 

23 32 45 Effect an aow to seoondvy owe 
27 37 36 Effect on gaeüry of cmm loa 

Patient piracy 32 52 16 

Soeaub 3: video n 6« edoaöa (ndshon. m n- 187)' 
a 9D Effect as can at aoc= to educational mau 

Effect on equity of eater to eduatXmal event 
2 
3 12 46 

Effect on prdagoaali knowkdp and *M 3 16 81 
Effect on at dn oda$ eduwtiaad events 3 17 Its 
Ew4oyment of educational events 50 28 22 

' The mUüaum deoamiutot Is dvad Tb. acmd deoasiaum imaasas in aeh sotario by Up to 4 Cara 
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(7) E-health: transforming the physician/patient relationship (Ball & Lillis, 2001) 

(* No tables available) 

Abstract 

Healthcare delivery it being transformed by advances in e4nalth and by the empowered, computer-literate public. 
Ready to become partners in their own health and to take advantage of online processes. health portals. and 
physician web pages and e-mail. this new breed of consumer is slowly redefining the physician/patient relationship. 
Such changes can effect positive results rite improved clinical decision-maldno. increased efficiency. and tbeaed 
communication between physicians and patients. Rust. however. physicians and the organizations that support them 
most fully understand their role in the a heal h revolution. Both must advance their awareness of the new consumers 
and their needs and define specific action hems dust will help them raft the benefits of e-health. Through a 
combination of timely research and advice. this article will aid them in l i1fi1 aj both tasks. 0 2001 Elsevier Science 
Ireland I. W. All rights reserved. 


