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Abstract

This thesis addresses the theory of Socio-Technical Systems (STS) within the
context of Information Systems (IS), a complicated field combining
Information Technology and social shaping impacts. IS have been changing
our society for some decades. From Office Automation (OA) to E-Commerce
and E-government, IS are creating a new era of Mobilisation. Different
industries have all been adopting Information Technology to enhance their
business, from enterprises to public sectors. All these changes bring dramatic

impacts for organisational behaviour and people’s living, which need to be

studied.

According to academic literature, health informatics, being one of the

important and complex fields in IS, started to employ mobile technical
systems to improve healthcare service delivery for citizens at the start of the
new Millennium. éomparing with other theoretical models in IS, the author

argues that the Socio-Technical approach can explain comprehensively the

new changes to organisations and society. Following the theories of STS,
these case studies were decided by the researchers as field work in Chinese
Community Healthcare Service Centres, where there are various mobile

services for the citizens.

Through multiple case studies, the author found that Leader Emphasis 1s one
new social element in the field of the IS, while Participation, as another social
element is essential to the context of this research project. These two social
shaping elements, l:ombining together within a model of STS, provide new

decision making process, which is vital to a successful development of Mobile

Health Information Systems (MHIS). The model has affected organisational

II1



behaviour, organisational structure, culture and society, following the usage of

Mobile IS.

Based on the result of the field work and the relevant literature of

E-government, this research also concludes that M-government can be the
transformation of E-government, as public service can be delivered efficiently

by Mobile IS. A developing model is presented in this thesis.
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CHAPTER 1

Introduction

Mobile phone technology, as one of the symbolic representatives in the
wireless era based on Information and Communication Technology (ICT), has

been spreading across the world since 1973. At the end of 2009, statistical
data indicates that approximately 4.6 billion people have cell phones. That

means two thirds of populations of the world using cell phones.

In recent years, ICT has been increasingly adopted for public service delivery.
Healthcare information service delivery, as one of the important areas of
public service delivery, is currently facing challenges such as IT projects
failures, society resource shortages and pandemic control, etc. Mobile

Information Systems (IS) may be a solution for these problems.

In public sectors or governmental authorities, how to integrate ICT for better
service delivery has been discussed in many academic articles. In order to

develop this IS theory, scholars proposed concepts of E-government to Citizen
(E2C) model for this delivery issue at the end of the last century. However, an

abstract of E2C model needs to be implemented and empowered by a specific
technology. What is more, ICT is being constantly developed, since the

invention of computers and mobile facilities.

1.1 Research Domain and Problem

Service delivery from public sectors to citizen requires that the target group of

population is large, and the cost should be estimated carefully. In this case of

this phenomenon, It is better to choose some technologies, which should be

1



ubiquitous, affordable, stable and mature. Text messaging, a very basic
function as important as mobile voice talk, is always embedded in every
mobile. It became stable for a decade of development, and it could be
affordable for other public sectors and users. Community Healthcare Service

Centres in China sum up the predominance of mobile text messages. They

determined to adopt mobile text message as an essential tool for information

service delivery.

In the Pearl River Delta Region of China, north of Hong Kong, Community

Health Service Centres are adopting mobile technology as an improved form

of public information service delivery. The cases of mobile IS in these Centres
provide research value in the manner of evaluation on IS. It is worth learning
how the mobile IS became success in these cases. Case study is an appropriate
research strategy, rather than others in this study. The health IS in China are
different from those in West. Power is mainly from the top, but employees
have more right to say no. Health welfare systems currently only offers free
“Basic health service and Basic medicine”, defined by the central health
authority for its citizens. People have to pay the health service for medication,
which is beyond the “Basic” scope. The healthcare provided by Chinese
Health Service Centre is free of charge, and it is a part of current developing
countries’ welfare systems. It is crucial to study how to adopt an existing
simple technology, enhancing the quality of complex health service

information delivet:_y.

Mobile informatics in Community health service centres offers a novel mix of

healthcare information and policy instruments, managerial concepts and ICT

applications. This is a new area, largely unexplored in studies of technology
and organisation, but such programmes are interesting and vital, not least

because of their projected ability to promote social and economic



development and protect people’s health. The case study of Community
Health Service Centres in China presented here is of research interest, because
of China’s health national reform in 2009 aiming to provide basic health and

medical care for 1.3 billion people (Watts, 2009), including the launch of
health informatics programmes for the creation of the information society in
urban areas initiated in 2003 (Liang and Xue, 2004). China is also a typical
developing country in the Asian East, accompanied by the development in
E-government, with radical implications for citizens (Li, 2009a).
E-government projects in China are trying to deploy powerful coordination

using ICT in its state and public administration covering financial industry,

revenue administration and public health management, etc. (Cai, 2006). This
research thus offers a unique perspective on the role played by the transfer of

the technology of E-government and health in community healthcare in an

urban area in China.

Interesting questions are naturally worth asking: does mobile IS have the same
challenges as the tradition IS faces in public administration? If so, what are
the characteristics of mobile IS, compared with other IS? Can we use the same
model or patterns to evaluate mobile IS? How does a mobile IS dramatically

enhance public health service delivery? What are the key elements for mobile
IS success in public health service? It would be beneficial to solve these

problems, from a point of views of IS knowledge and practice.

1.2 Research Aim and Plan

IS requires researchers to view it within a broad category, with technology
itself just one component of this subject matter (Galliers and Frank, 1987).

Thus, IS is concerned with technology, and relations with the organisation and
the people they serve. Under this definition, IS is interdisciplinary, spanning

social science, business and technology, etc. Besides, in the world of health
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informatics, this wguld be a typical kind of a problem, because they fill roles
in policy, science, and technology, and can bring organisational changes

affecting all these things. Therefore, it is complex.

In the domain of IS, it is conventionally suggested by scholars that it should
include social aspects, as well as technical issues. There is a fundamental basis
for this study, namely, Socio-Technical approach. The Socio-Technical
approach, applying in IS, implies that an integrated IS does not only contain
technologies, but also consists of organisation and people. As we can see, the
Socio-Technical approach describes an entire IS, including interdisciplinary

fields.

This PhD research aims at exploring a Socio-Technical model for evaluation
of mobile IS, alongside with understanding the Public service delivery
affecting organisational changes such as organisational re-structure, etc. One
issue about IS failure is not newly attracting attention from scholars, but 1t still
keeps happening. Fallacy often occurs such as technology-determinism or
believing only in technology, which is the master key to solve all of

challenges people have at present (Ennals, 1995 and Brennan, 2005). Many

scholars emphasise that the IT developers and the relevant stakeholders have
to focus on social shaping elements, together with the technical elements,

when they design or evaluate an IS (Williams and Edge, 1996; Mumford,
2003; Brown, 2001; and Kling, 2007). How can we balance account of social
and technical impacts in a IS? Socio-Technical can provide a comprehensive

solution for this.

Human elements are often omitted from consideration. Ignorance of people

ware would mislead the IS into technology determinism, which asserts that

advanced and flashy technologies are able to solve all the problems faced by



IS development strategy. Referring to the Socio-Technical principle, it would
be necessary to explore and identify whether other managerial elements

significantly impact on validation of IS Success.

Case study research was selected to explore Mobile Health Information
Systems (MHIS). The theoretical concept of this research adopts
Socio-Technical System (STS), which is a tradition strongly in EU in last 50
vears found by Tavistock Institute in London (Mumford, 2006 and
Luna-Reyes et al, 2005). It can describe E-government and health in terms of

people and technology from an organisational perspective. The research

conducting in this thesis is on E-government and health, and how the new
technology of mobile health develops with Chinese government. The research

is looking at what can be learned from a Chinese perspective.

The philosophy in this research employs interpretivism. The qualitative data
was composed of primary data and secondary data. There are, in total, 53
semi-structured interviews. After a pilot study, preliminary analysis was
pursued. If new points arose from an interview, they were also analysed
sequentially. Secondary data covers official reports, media reports and other

documents, which helps to justify the results.

As to deep understanding of this complex IS phenomenon, using qualitative

data has its own advantages for this case study. The field work of qualitative
data was collected in eight centres, which were operating mobile IS very well.
After the analysis, research data indicates that leadership and participation are
the two essential elements for the mobile IS success model. Consequently,

multi-cases study would underpin this finding.

The Socio-Technical approach is the core of theoretical concept for this study,



applying it to research problems based on mobile IS within Community

Health Service Centres in China.

1.3 Thesis Outline

Seven Chapters in this thesis are to demonstrate how the researchers
addressed problems brought by new mobile technology for public service
delivery. The following chapter is a Literature Review, providing a brief
introduction of E-government theory, and the current situation of mobile
health informatics, and discussions on various new challenges. Moreover,

theoretical models and framework have been compared and argued from

perspectives of IS and management. Research questions will be asked at the

end of Chapter Two.

Chapter Three discusses how to seek a best solution to answer the research
questions. With inquiries that cross-cut disciplines and subject matters,
qualitative research is suitable, and therefore adopted (Yin, 2009). This
method relies on investigating why and how of organisation impacts, not just
what, where and when. Archival documentation and interview data were

collected, including official reports and direct observations, etc.

Chapter Four includes description of cases at Chinese urban Community
Healthcare Centres and 53 interviews data analysis, where the basis is the
findings of qualitative method. It draws two new elements for a thematic

model of STS, and a valuable decision making processes to ensure a

successful development of MHIS within the field work settings. Eventually, a

thematic network of STS is concluded.

The fifth chapter discusses insights into the research findings, and provides

detailed answers for the research questions, reflecting on the theories of STS.

6



The sixth chapter discusses the limitations of this study, the implications from
M-government development model, and the future research avenues. The last

chapter clarifies the contributions of this study, and reaches a conclusion.



CHAPTER 2

Literature Review

This literature review aims to identify knowledge gaps between mobile IS

success and health service delivery, in terms of IS evaluation from the
perspective of social impact. Mobile applications have developed, in recent
years, a new and mature emerging information technology (IT), which is
supposed to delivery more efficient public services to citizens (Ahluwalia and

Varshney, 2009; Song and Cornford, 2006 and Rodrigues et al, 2003J),
particularly in healthcare (Istepanian et al., 2004; Krishna et al, 2009; Koshy

et al, 2008 and Costa et al., 2010). Mobile IS are treated as an advanced
solution for health service information delivery, and therefore, it 1s necessary
to explore how to empower users to operate properly, as system designers and

users expect.

Literature review in the field of information technology management is an

essential part of a research project, as in any other academic subject (Webster

and Watson, 2002; Levy and Ellis, 2006 and Cornford and Smithson, 2006).
Bryman and Bell (2003) state that critical reviews are to explore the field, and
its critical abilities of commentary and contributions. In this chapter, the

research scopes of IS, E-government, Health Informatics and their relevant

works will be discussed. Then, a theoretical framework, based on literatures
intended to provide explanation of IS success social elements will be

developed, and ultimately research objectives and questions can be presented.

The subject of IS, sometimes called Management Information Systems (MIS),
was established in academia, when many international prestigious journals
were founded during 1970°s to 1990’s, such as Management Information

8



Systems Quarterly, European Journal of Information Systems, Information
Systems Journal, Scandinavian Journal of Information Systems, International
Journal of Information Management and Artificial Intelligence and Society
(Al & Society), etc. IS has been defined as a subject, with multidisciplinary
intervention between social science and ICT (Liebenau and Smithson, 1991.
and Backhouse et al, 1991). Vogel and Wetherbe (1984, p4) demonstrate
major MIS Influences in Figure 2.1. It argued that IS are not the same as “pure
technology”: not - Computer Science, but related to it. The IS interacts with
Management Science, Management Accounting, Data Processing, etc.
Thereby, IS development is not only concerned about technology. Technology
determination solutions are not able to tackle social or organisational

problems without considering social effects. This research focuses on the

Interposition between IS and Management, which is highlighted in Figure 2.1.



Figure 2.1: Major Management Information Systems Influences (Vogel and

Wetherbe, 1984, p4)

While the theory of IS applies in organisations, it varies. Different
organisations, groups or societies have miscellaneous concerns and contexts.

The diversities of IS theory have evolved for business entities, manufacturers

and governments, and so on. IS in public sectors or government have a
common objective of providing better service for their citizens in non-profit
making activities. A new concept: E-government, based on the frame of IS and
public management, consequently has emerged (Carter and Belanger, 2005;
Layne and Lee, 2001 and West, 2004). As theory of IS may alter under certain
circumstance, the background of E-government, within the cases in China, has

to be introduced for better understanding of this research.

China is undergoing rapid economic and political change, accompanied by
developments in E-government, with radical implications for citizens. The

review considers the modernisation of government organisation, and the

10



challenges of technology management. E-government provides information
and services from governments to citizens, using a range of information and
communication technologies (Burn and Robins, 2003). It is based on
technology innovation in management, since information technology is
relevant to all areas of government, and IT professionals are in high demand.
An E-government project can be technically complex, and involve many

parties, including customers, financiers, engineers, and regulatory authorities.

Many argue that digitising government will be the best way forward to a better
and more efficient service to the public (Cabinet Office UK, 2005). They often

fail to realise that technology mismanagement and selection could hamper the

government’s grand visions, such as the NHS IT project (Brennan, 2005).

Publications about Chinese E-government date only from 2003. There are not
many academic articles on China’s E-government and the organisational
structure of Chinese governments. Wu (2003) was the first scholar to discuss
this issue. Chinese E-government Projects are advised by the State Council
Informatisation Office (SCITO, http://www.acsi.gov.cn/en/), set up in August,
2001. E-government projects for local governments are designed and

developed by local government informatisation offices.

Accbrdingly, E-government is intended to enhance communication between
the government and citizens, business partners, employees and other agencies,
and information distribution from the authorities, three primary delivery
models have  widely agreed: Govermnment-to-Citizens  (G2C),
Govemment—to-Bu;iness (G2B) and Government-to-Government (G2G)

(Christopher, 2004). For example, http://www.bis.gov.uk/ is a governmental

website for E-business, G2B. Another case is the ‘Golden Tax’ project in

China, which is a G2C model (Chinese People’s Daily, 2001). Having focused

on healthcare information delivery to citizens, this research should be seen as

11



a G2C study.

The Chinese government have been exploiting and developing E-government
based on the count}y’s circumstance, such as the economy after attending the
World Trade Organisation (WTO) in 2002 (Cai, 2006). E-government became
one of the most important aspects of transformational governments and public
sectors. It can improve public service delivery faster by ICT, helping national
economic growth. Many national governments have employed applications of
E-government 1n i)ublic administration fields (Eifert and Puschel, 2004),

seeking more effective service delivery to customers including healthcare

service. There are different regional characters. Local governments and public
sectors are setting their E-government applications as principal projects for
implementing Government Informatisation. The Chinese government is
moving, from devélopment, towards a shared services culture in information
and in infrastructure; based on E-government, the strategies of
transformational government improve better policy outcomes and efficiency,
by reducing duplication and routine processing, and leveraging delivery
capacities (Ye, 2007). E-government in Chinese governments and public
agencies has lower capabilities of service delivery compared with developed
countries (Yao and Lin, 2005). In China, the entire country is divided into
provinces, autonomous regions and municipalities directly under the central
government, and the provinces and autonomous regions are divided into
autonomous prefectures, counties, autonomous counties and cities
(China.org.cn, 2007), and at local city level every city in China has their own
access web portals and IS. Their degrees of informatisation are different.
Some online portals just provide a brief and simple introduction about the city
or the sector itself. These are big gaps, and long term projects to

fundamentally change people’s daily lives (Meng and Yi, 2006).
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2.1 E-government in Organisations

This section pursues the research at an organisational level. In the light of
organisational theory, it is worth considering how E-government affects

Chinese government and public sectors; and the further development of

E-government to modernise government.

Organisational structural change is constant, and it is impacted more and more
by ICT projects. The organisational structure of Chinese government
traditionally 1s bureaucracy, adopted by most big organisations and
governments around the world (Liu and Li, 2006). However it tends to change
while IS works in the public sector. The theory of organisational structure has
been influenced by Mintzberg (1983). He stated five basic organisational
structures: simple structures, machine bureaucracy, professional bureaucracy,

the divisionalised form and adhocracy. The Chinese conventional structure

relies on standardised processes for co-ordination and control, and is
mechanistic (Robbins, 20035). Robbins (2005) argues for the organic model,
which uses cross-hierarchical and cross-functional teams, and involves high

participation in decision making referred in Table 2.1.

Table 2.1: Mechanistic versus organic models (Robbins, 2005)

The mechanistic model The organic Model

High specialisation Cross-functional teams

Rigid departmentalisation Cross-hierarchical teams
Clear chain of command Free flow of information

Narrow spans of control Wide spans of control

Centralisation Decentralisation

High formalisation Low formalisation

A mechanistic structure is designed to induce people to behave in a
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predictable way. Conversely, an organic structure promotes more flexibility
and encourages organisational change. Zhang and Wang (2007) believe that
mechanistic structure companies work better than organic companies, and the

organic model can be employed by Chinese governments for public
management transformation. E-government reduces the cost of public

management and service transactions, and can make organisational structure

change more efficient (Argyres, 1999).

2.1.1 Chinese E-government

In China, the E-government development is divided into three stages followed

by Office Automation, “Golden Zi Projects” implementation and

E-government project.

In 1980s, there were new challenges and opportunities created by the

information revolution. Governmental organisations started to utilise ICT to
aid basic official routines such as documentation inputting and data storage,
etc., namely, Office Automation (OA) (Han, 2007). In this stage of
E-government, the fundamentals of OA were usage of computers aided
technology to replace some hand paper writing works, enhancing the
efficiency of file processing. The implementation of OA focused on improving
hand writing work efficiency (Song, 2004). Until the late 1980s, many local
governments had - built their own Information Technology Centres to
co-ordinate internal OA systems (Han, 2007). OA constructions provided the
technology supporting foundations for further E-government development.
Due to expensive IT equipment and instabilities of software, the adopting of
OA could not be introduced to every local government and public sector or

agency quickly and easily (Han, 2007). Even now in some certain rural areas

in China, “OA” is still seen as “E-government” (Song, 2004). Although OA

implementations succeeded, that is nothing to do with the government
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structure changing, because changes were only in some functions for a local
department. They did not use cross-functional teams. OA is a low-grade

governmental informatisation.

On December 1993, the national joint conference on economy informatisation
was launched, and then three “Golden Zi Projects” were launched, to achieve
informatisation forﬂgovernment public administration. There were the “Golden
Bridge Project”, the “Golden Custom Project” and the “Golden Card Project”
[China Internet Network Information Centre (CNNIC), 2007]. The “Golden

Bridge Project” was relevant to the physical network of infrastructure. It was

based on the traditional communication network and intranet of government.
On September 1996, the “Golden Bridge Project” opened a lease line
connected to the Internet Network of the United States; it also launched the
Internet access service for the industrial and academic users via dedicated line
network, with individual users via telephone line network (China Internet
Network Information Centre, 2007). Internet web browsing and the
information sharing era had arrived in China. The “Golden Custom Project”
was set up to promote the business of customs declarations via ICT. It helps
the Customs cut cost and save time. Electronic ports have been established by
the central Customs based on the Custom intranet, which widely promotes
informatisation of Chinese international trading (Wang et al, 2002). The
“Golden Card Project” is for the purpose of developing of China’s electronic
currency: a financial informatisation project to implement electronic currency
circulation based on Banking ICT as hardware infrastructures. The initial
functions were implemented in 1993 (Wang et al. 2002). It realised financial

modernisation in China, and promotes the banking service for people. These

three “Golden Projects” are the fundamentals of Chinese E-government
modernisation. In recent years, Chinese central government have launched

several new “Golden Zi projects” such as the “Golden Tax Project” and the
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“Golden Health Project”, etc (Cai, 2006). These projects have made great
progress for national informatisation and enhance economic development (L1,
2003). ICT in public sectors can now deal with information and public

transactions, with cross-functional teams and cross-hierarchical teams from
different departments, from local governments or public agencies to central
governments. The organisational structure was still mainly mechanistic, with

no fundamental change in public sectors. Cui and Zhang (2003) deem that
effects on public service were improved by informatisation, and explored how

it can bring more for the organisation, not only for system users.

On January 1999, China Telecom and the Economic Information Centre of the
State Economic and Trade Commission, with over 40 relevant governmental
departments, hosted the Conference for Launching the E-government Project
together in Beijing. http://www.gov.cn is the primary website of the project,
which initiated its trial operation (China Internet Network Information Centre,
2007). Acc’ording to data from China Internet Network Information Centre, up
to 2007, 28,575 American Standard Code for Information Interchange (ASCII)
names were registered in .gov.cn used for portals of Chinese public sectors
including local governments and ministries. 70% percent of government
websites have been built up: public service transaction processing, for
instance, the driving license application register. Meanwhile, government
announcements, legislation and regulations can be published through the
Internet, such as transport live information and so on. These approaches
enable a transitional government structure to become more modern as a public
service organisation. E-government development in China is approaching the
level of developed countries (Yao and Lin, 2005), but there 1s no ICT
infrastructure in some rural poor areas (Qu and Wang, 2007). Challenges lie

ahead for Chinese authorities to leverage state informatisation.
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While most E-government projects are connected by the Internet, dramatically
improving the service of free flow of information and wide spans of control,
Chinese governments start to concentrate on development for transformational

public service, after conducting technical implementations in China (Wang,
2007). Wang (2007), who promotes the theory and practice of China’s
transformational governments from SCITO, argues that E-government needs
to be based on an orientation of service delivery. Thereby, converting a
concept of technology-oriented to service-oriented is emerging in

E-government. Service delivery can be enabled by IS in E-government.

2.1.2 Public Service Delivery Enabled by E-government

E-government was expected to enhance the working efficiency of public

service thoroughly, and deal governmental transactions transparently by policy
decision makers (L1, 2003). Nevertheless, the outcome of E-government was
not as good as anticipated, following enormous expense and manpower on
building IS for E-government (Zhou, 2007). Decision makers and leaders
realised that the essential problem is not about technology (Cai, 2006), but

how to use a proper technology to change the processing of governmental

transactions, and strengthen service delivery. These issues are close to the

range of social shaping (Williams and Edge, 1996; and Kling, 2007).

E-government was 1nitially treated as the application of ICT by civil servants
and citizens. The IT managers reckoned that solutions can be provided by
technicians only. E-government meant setting up intranets, installing software
for computers, and'‘communicating via emails or E-bulletin board systems, etc.
(Zhang, 2003). The IS were designed to keep the transitional flows of
processing. The output merely provides alternative way of recording tools

from pen and paper into keyboards. IS in public sectors were using new

technology to fit the old political or bureaucratic systems. IS made people
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disappointed. Zhou (2007) argues E-government further development
tendency is to make governmental and public service transactions online and
wireless available to enhance interactions between public sectors and citizens,
and to implement digital public management with setting up standards. More
efficient public service delivery can be enhanced by Mobile IS, within the
organisation, supporting change from decentralisation and low formalisation.
According to the argument of Zhou (2007), wireless settings for mobilisation
IS are able to be achieved by mobile phones or Personal Digital Assistant
(PDA). Smart phones, in recent years, brought diversified software
applications (Katz, 1994 and Perici, 2006). In this sense, governmental and
public sectors are commencing the employment of mobile applications into
their current IS, as the capabilities of mobile IS come along with more
potential benefits for both their civil servants and citizens (Istepanian et al,

2006 and Kushchu and Kuscu, 2003). It has been named Mobile Government
(M-government) (Rodrigues et al., 2005).

Plenty of cases of mobile usage currently cross the world (Ennals, 2009). In
the Bay of Bengal, weather warnings are sent to fishermen by mobile phone.
In Crete, farmers are getting advice about their crops via mobile phone. In
many African countries, mobile phones are used to handle financial
transactions. In Iran, reports of unrest were passed on by mobile phones and
Twitter. In Sri Lanka, reports of human rights atrocities have been supported
by mobile phone pictures. In the UK, the Mobile Information and Network
Technologies (MINT) Centre in Kingston University has developed
self-testing systems for diabetes, using mobile phones (Ennals, 2009). The
core of this study is that Health service delivery, enabled by wireless
instruments, is one of essential public services for its citizens in China.

However, It is important to discuss the theory of mobile IS, which is the

foundations of health informatics in a new mobilisation era. Based on the
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frustrations that have been experienced, the next generation of public
information management scheme will be from technology-oriented to

service-oriented, and from cable to wireless mobile (Cai, 2006).

2.2 Mobile Information Systems

The usage of mobile phones began to increase dramatically year by year from
1990°s, and now it is the most popular ICT device at present (Figure 2.2).

Mobile phone subscriptions ascendancy can be predicted, with growth in

future. The International Telecommunication Union (ITU), the leading United
Nations agency for ICT issues, claims that economic development can be

strengthened by ICT technology, including wireless and internet access (ITU,
2010). Wireless ICT has already built up a mobility society, with impacts in
people’s everyday  life, such as mobile commerce, mobile government and
mobile learning (May, 2001; Nyiri, 2003 and Kushchu and Kuscu, 2003).
Castells et al. (2007) conceded that mobile ICT should extend public service
mobilisation, but the public sector usually has not sufficiently utilised mobile
phones, even though some progress has been made. Although public service

potential of mobil¢ IS may have a good future, there is a long way to go

before it is fully realised.
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Figure 2.2: Global ICT Development (Source from ITU, 2010)
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Wireless ICT, producing ubiquitous mobile or cell phones, is a major tendency
that has more and more impacts on the our society, despite geographical
locations, cultural-diversities, economic differences, ages, among others. The
growth of mobile technologies has been a global phenomenon, and it is
necessary to investigate the reasons behind this successful growth, and the

Impact on societies and organisations.

Therefore, due to the new emerging ICT, mobilisation represents a new IS era.
Does the mobile IS have the same main characters as the conventional IS? Or

does mobile IS have its own new characters different from other types of IS?
Sadeh (2001) considers that mobile technology that applied in commerce is
not just only another information distribution channels with its own
technologies, but also introduces mobile usage scenarios, business models and

regulatory challenges. Due to the limitation of usability of mobile handsets,

such as limited size of control panel, battery power and network assessment,

well-targeted and concise content is suitable for ultimate users. Mobile IS
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involves more new entrants: likely software developers, new technology
platforms, equipment vendors, handset manufacturers, mobile telecom
operators, etc. Security and privacy challenge is one of the new regulatory
changes discussed by Sadeh (2001). Vulnerable wireless signal places new
constraints on the issues of personal data protection. Mobile IS has its
advantages and disadvantages However, Rettie (2003) compared several new
communication technologies, and debated the issue pro and con. She selected
Instant Messenger, email, Short Messages Service (SMS) and mobile phones.
Among these new communication channels, SMS argued by Banks and Burge

(2004) can deliver public services for some time to come in the developing

world. Indeed, the emergence of mobile/wireless technology applications
starts to be adopted in various industries (Castells et al., 2007). Some leaders
are developing mobile IS e.g. healthcare service, education, emergency
response, which are to consist of M-government (Kushchu and Kuscu, 2003).
The healthcare sectors became early birds adopting mobile IS (Wu et al., 2007;
Istepanian et al, 2004; Chatterjee et al, 2009; and Krishna et al, 2009).
Therefore, to some.extent MHIS, which improve quality of healthcare service

delivery (Varshney, 2003), need to be explored.

2.2.1 Mobile Health Informatics

The rapid development of Mobile ICT has improved healthcare, which is
considered to provide benefits to organisations and care for patients (Sheng et
al., 2005 and Siau, 2003). Istepanian et al., (2006, p xxiii) define the usage of
Mobile ICT Health, namely M-Health, as “emerging mobile communications
and network technologies for healthcare”. Varshney (2003) and Lu et al. (2005)
report that research work on mobile health informatics has been introduced on
understanding the impact of wireless technology on “providing effective and

efficient healthcare service to patients, which reducing the costs of doing so.”

(Chatterjee et al., 2009, p 620). Due to the prevalent mobile phone technology,
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Patrick et al. (2008) suggest MHIS can meet the need for the delivery of

healthcare and population health.

Not only does MHIS enhance the healthcare service delivery in well
developed countries, but also in developing countries or regions. Dr. Selanikio,
a physician working in Africa, built up an organisation datadyne.org to
“deliver more effec-tive public health services” using the explosion in common
mobile phones, Voice of America reported. "Instead of collecting data today to
plan for a campaign next year, changing from that to collecting data today to
plan for what we do tomorrow," Selanikio explained. "That is a pretty radical

change." (VOA News, 2010)

Krishna et al. (2009, p 231) systematically reviewed 25 papers published
between 2004 and 2008 about MHIS. Krishna searched Medline (1950-May
2008) for the relevant empirical articles of MHIS. The selected studies
“included 38,060 participants...cover 12 clinical areas and took place in 13
~ countries.” The au.thors conclude that mobile phones and SMS are able to

improve processes and outcomes of healthcare. 60% out of 101 processes and
outcomes were confirmed with successful positive results. The technology

used in MHIS usually includes SMS, phone calls, voice messages, E-mail,

Internet and PDA (Brendryen and Kraft, 2008; Benhamou et al, 2007; and Lu
et al., 200)5).

Among these technologies, SMS is the most ubiquitous technology, embedded
in every common mobile phone, and a very popular unobtrusive

communication channel between provider and user; when the service

information has been delivered, it does not require the service provider and

user have to interact with each other simultaneously, which is better than

phone calls. Moreover, SMS messages can be saved for a rather long time.
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The charge for SMS and voice messages are cheaper than phone calls, but
voice messages only can be active when users dial a certain service number,
and that may cause the healthcare messages mix up with other personal
messages. Users can often not immediately recognise some healthcare
services to them, and also, because of complex medical terminology, it would
be better to send by text “word by word” format rather than voice. E-mail and
the Internet Access both appeal for Internet service, which has to be paid extra
by the smart mobile phone users only. Given service delivery by special
facilities like PDA for healthcare professionals and users, it requests that the

health sector should have enough resource to support these functions such as

economic conditions, user training teachers and equipment maintenance
technicians, etc. Furthermore, users or patients may not like bringing the
particular facilities themselves; all the same that may delay the service

delivery or miss healthcare information (Harris et al., 2010).

From aspects of the content of healthcare information, SMS could only

convey simple text messages, but as long as the operation systems in servers
are able to receive customers’ feedback, the function of communicating is
practical. The strength of SMS lies in that, as one of the most fundamental
functions of a mobi_le phone, it could benefit all mobile phone users. Secondly,
text is the data transfer format of SMS, and the data it carries about 1s much
less than that of smart mobile phones visiting websites. In that way some
communication ports are saved. Dynamic web pages often contain database
reading and pictures. If its transferring speed is too low, or transmission
quantity is too large, then the transferring process will be delayed. The text of

SMS is basically the smallest transferring unit of favourite applied

communications. Thirdly, because of the formation of content, SMS is cheaper

than phone calls, and the majority of mobile phone users could afford it. As a

result, currently many medical mobile IS begin their application with the SMS
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systems; and a number of mobile medical IS have been put into practice in the

form of SMS during the last decade (Person et al., 2011; Fjeldsoe et al., 2009;
Costa et al., 2010; Joo and Kim, 2007; Lu et al., 2005 and Krishna et al.,

2009). It is likely that simple technologies very often do a great job as long as

they fit into a social system.

Arnold (2003) points out that, even though new mobile technology can
provide people a new sense, it has to be carefully considered with regard to its
adverse reactions. A metaphor “Janus-faces” is used in the study. He argues
that IS performaﬁce cannot be analysed from one direction only, but
multi-dimensions (Figure 2.3). Adams and Fitch (2005), following the
“Janus-faces” analysis, conclude that mobile healthcare has some opposed
pairs of performance such as Standards: homogeneity versus heterogeneity;
Increase in collaboration: interruption versus engagement, and increased
efficiency versus increased workload. Standards imply that national standards
may be imposed, top down by an inflexible route, while local practice will
actually “emerge more rapidly as the imperative of local needs” Adams and
Fitch (2005, p 346). Increase in collaboration means that real time interactions

interrupt healthcare professionals more often; on the contrary, MHIS “offer

better co-ordination of schedules”. Increased efficiency versus increased
workload indicates that more sophisticated equipment requires extra devices

to implement tasks (Adams and Fitch, 2005). These issues highlight the fact

that MHIS has its challenges, as other Health Information Systems (HIS) have

(Berg, 2001 and Heeks, 2006).
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Figure 2.3: Contrary Performances (Source from Arnold, 2003, p 235)
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Notwithstanding the fact that MHIS offer lots of potential benefit for

healthcare service delivery, with the result of the systematic review of MHIS

(Krishna et al., 2009) that points out 80% success outcomes of the studies,
there are still 20% of studies, which cannot be confirmed as “being
successful”. There may be failure or partial failure to meet the requirements as
the stakeholder originally expected (Heeks, 2006). As a consequence, MHIS

Inevitably face new challenges.

2.2.2 Challenges to Mobile Health Information Systems

According to three generic case studies of community healthcare, Fitch and
Adams (2006) argue that a “one size fits all” solution for mobile provision is
Inappropriate, due to the services adopting diverse technologies and working
to various protocols. Yet, they sum up a list of challenges for all groups of

healthcare staff in all the study cases (Table 2.2).

Table 2.2: Challenges to Mobile Provision for Community Healthcare Support
(Fitch and Adams, 2006, pp 307-308)

Heading Specific Explanation

1. Organisational issues Understanding how groups of people

work and interaction with the new

technology introduced.
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2. Focus on job function Increased deployment of technology

should not lead to a deskilling, or
change patient-centred to the care

supporting device.

3. Availability of equipment All three services suffer from a lack

of equipment support.

4. Appropriateness of equipment Whatever the equipment is provided,

| ' technical and maintenance support

needs to be in the right place to

support the service delivery.

5. Availability and integration of notes | The need for Information integration

and records and mobilisation.

6. Security and confidentiality Data security and confidentiality as

well as mobile device. This has to

involve increasing processes and

activities.

7. Working practices and protocols New protocols and practices need to

| | be agreed and accepted by

professional groups.

8. Integration Standards Standards for the integration of

patient records and incorporation of

mobile technology involving

technical, organisational and political

challenges.

9. National and Local difference The perception of what is important

between the policy makers at centre

and the care providers in the

community is different.

10. Access control processes and Control and access policy has to be
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procedures well established as well as user

identifications ‘“human factors”.

As Table 2.2 indicated above, the challenges are more than at a level of
technical system re-engineering, but require MHIS to broaden the scope of

considerations with different stakeholder groups to get involved, so that the

issues can be dealt with, including the challenges (Fitch and Adams, 2006; and
Gillies and Whetton, 2005).

Although we have discussed MHIS based on wireless ICT, the assumption of
health IS success has been questioned in the field of IS (Heeks, 2006;
Ammenworth et al., 2000; Varshney, 2005 and Varshney, 2007). Berg (1999

and 2001) concedes that successfully implementing health IS appears to be

difficult. Hence, as MHIS itself has newly emerged from IS, seeking solutions
to conquer these current challenges, and problems caused by MHIS should be

based on the conventional theory of IS.

2.3 Theoretical Models for Mobile Healthcare Information

Systems

The challenges of IS are not just limited in healthcare. Government or public
sector IS encounters failures as well as in the commercial field (Ennals, 1995;
Ainger et al.,, 1995 and DeLone and McLean, 2003). Therefore, in order to
increase the successful rate of IS, many IS scholars have been investigating IS
trying to find out the causes of failure (Bostrom and Heinen, 19772a), solutions
or approaches to deal with it (Mumford, 1983 and 2006; Bostrom and Heinen,
1977b; and Land,.2010), theoretical models or frameworks (Ein-Dor and

Segev, 1978; Del.one and McLean, 1992 and 2003; Checkland, 1998 and

1999; and Pettet et al., 2008), etc, which are relevant to this issue, since the IS
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discipline is already defined.

During the implementation process of field of government or public sector
informatics, it is vital to understand the context in which government or sector
works (Stamoulis et al, 2001). Stamoulis (2001) argues that E-government is

not simply a matter of technology, but it is vital to understand the context in

which government works.

Many IS fail to meet initial social requirements, rather than not working at all.
Smith (1997) stated IS can be described “as being used effectively for the uses
for which it was commissioned” in terms of a successful IS. He believes that
the degree of acceptance or rejection by users and their organisation is
normally important, even though many other factors may inhibit IS from
meeting their strategic objectives. Scientific American (Gibbs, 1994)
published a report that 3/4 of all large systems were ‘operating failures’,

which meant IS do not function as intended (Table 2.3).

Table 2.3: Systems Success Rates (Smith, 1997)

Success Marginal Failure/
_ (Yo) gain (%) rejection (%)
USA 1976

T
UK Office Automation Survey 1986 -
‘ B

UK Small Medium Enterprises 1986

As discussed above, an appropriate technology can enlarge the capability of
public sector organisations to meet the requirement of modern governance.
Modern public management is calling for innovative change re-engineered by
ICT (Andersen, 2006). Yet, choosing or making a decision 1s difficult, as

people need to understand how the organisations and users of IS interact with

28



the technology, and then how technologies affect people and organisations.

Without doubt, the interaction causes changes in organisations (Coiera, 2004;

and Aarts et al, 2010).

Markus and Benjamin (1997) describe technology determinism, a philosophy
of assuming technology can solve all the problems on its own, with
human-related issues included, as a “magic bullet”. When people trigger a gun,

the bullet will hit the box by itself and cause damages. This is a rather naive

way of managing a IS project.

Whatever technology is used, advanced or not advanced, it must be introduced
in a suitable place to fit into organisations, and interact with users in a suitable
way. Sometimes a simple technology may perform better than a complicated
technology in organisations, as 1s shown in two similar studies by Harris et al.
(2010) and Person et al. (2011). Harris et al. (2010, p 1024) found the special
pager-based text m'essaging system “did not actively engage all participants
over the course of the trial” group, due to the relatively low response rate
42.8%, and dropped significantly over the study period. In comparison, Person
et al. (2011) found that 56% percent of subjects would accept mobile phone
SMS. Cocosila et al. (2008, p 234) found the significant improved adherence

after the trial: “by 246% for the intervention group and by 131% for the

control group.”

However, there is still a historical and current tendency to rely on complex
technology systems, dealing with problems which are not understandable,
either by managers or users. “Connecting for Health”, as demonstrated in
England, is part of a high technology approach, but did not involve users at
the design stage, and has little chance of success, as it does not link to current

ways of working (Brennan, 2005). This NHS IT system is “complex,
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expensive, top-down, and lacks credibility among professions and the media
(Li, 2007, p 9). Therefore, in the English NHS, with widespread deficits and
disillusion with new technology, ICTs have been seen as part of the problem,

at least as much as part of the solution (L1, 2007).

Meanwhile, “Informing Health Care”, in Wales, demonstrates an alternative
approach that empowers healthcare professionals supported by the IT
department (Li, 2007), which satisfies the users and promotes the performance
of healthcare delivery. This NHS IT is simpler, cheaper and bottom-up, with

a basis of human éxperience and expertise, and is seen as supporting local

decision making (L1, 2007).

The exact same technologies may be in essence given different meanings

within different contexts. Fjeldsoe et al. (2009) review the adoption of mobile
SMS for delivering healthcare behaviour change interventions. Given the
same SMS service, the delivery services vary, such as smoking cessation,
diabetes self-management, hypertension medication compliance and asthma
self-management, etc. These cases demonstrate that the meaning of the

technology is seen in its use.

Technology itself is best seen as tools, rather than a complete and consistent
system. It should be considering people, technology and organisation as a
whole IS. Those who do not understand this, and assume that technology

works in isolation, are dangerous, and in a position of putting IS at a risk of

failure,

Thomas (1995) points out that ICT development does not rely on the technical

factors about how the advances of technology are used. It is determined by

social factors, which shape the implementation of ICT development. Social
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factors are shaping ICT, and the ideologies and motivations which underlie it.
These social and organisational elements are often critical in determining

whether or not IS successfully meets its objectives (Sommerville, 2007).

Dewett and Jones (2001) explain the role of IT in the organisation, that it is
most likely the moderator element between organisational characteristics and

outcomes. Iterative processes between organisational outcomes module and IT

module are illustrated in Figure 2.4.
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Figure 2.4: The Role of IT in the Organisation (Dewett and Jones, 2001, p
314)

Organizational Characteristics Organizational Outcomes

e Structure * Linking/Enabling Employces

Information Technologies
¢ Size » Codifying the Knowledge Base

Information Efficiencies

* Learning » Increasing Boundary Spanning
’ Information Synergies
o Culture ¢ Organizational Efficiency

e Interorganizational * Organizational Innovation
Relationships

Ainger et al. (1995) argue that an IS system is a human-centred system, which
includes People, Organisation and Technology. A more comprehensive picture
describing the relations among technical systems and human systems is
presented (Figure 2.5). The authors (Ainger et al, 1995) claim that they do not

advocate technology per se, but promote the appropriate use of technology

and organisations.. Human-centred attention in IS is intended to meet the

requirement and idealistic criteria, so that the IS can deliver improved overall

organisational performance.
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Figure 2.5: Human-Centred Systems — A Balanced Approach [Source from:
Human Centred Systems Ltd 1993 (Ainger et al., 1995, p 18)]
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“A human-centred system will not damage the worker s health, nor impair
their well-being. It will correspond to the needs for the worker. It will give the
worker the opportunity of influencing work decisions, and it will contribute to
their personal development. Thus it deals not only with technology, but also
with the fundamental principles and practices of organisations.
Human-centred systems seek to accept the present skill of the user, and allow
it to develop, rather than incorporating the skill into the machine, and thus
deskilling the human. They allow a greater degree of freedom for users to
shape their own working behaviour and objectives...encourage formal and
informal social communications between users, and generally provide a

healthy, safe and efficient work environment.” (Ainger et al., 1995, p 17)

Human-centred philosophy in IS criticises Taylorism, which is an old system,

with dangers of limiting the human capability to shape work and technology.
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Human-centred systems aim to combine unique human capabilities and skills
with the adoption of the technology rather than ignoring technology
completely (Ainger et al.,, 1995). To some extent, human factors and

technology have equal “weight” 1n IS.

Orlikowski and Barley (2001) argue that organisations can benefit from IT
within understanding the context of technical and social changes. Orlikowski
(1992) also points out that the interventions of institutes and organisation are
dual. The two parties are working together, rather than separately.
Organisational, human and technical elements are intertwined, and interact

with each other, once the “magic bullet” triggering is ruled out (Markus and

Benjamin, 1997).

The debate of Ainger et al. (1995) is not unique. Similarly in health
informatics, Boonstra and Offenbeek (2010) developed a mode towards
emerging e-health, successful implementation. Figure 2.6 illustrates that

stakeholder groups are relative to people in IS; institutional context implies

organisational context; and telecare technology is about technology.
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Figure 2.6: Emerging E-health Implementation Mode (Boonstra and
Offenbeek, 2010, p 5)
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However, defining IS success or failure is a complex issue. If IS cannot
completely implement all the initial requirements, or resolve the problems
users originally expected, the IS would be defined as a failure. Nevertheless,
this is not the case. Heeks (2002 and 2006) argues that IS may have partial

failure or success and complete failure or success, which relies upon

evaluations.

The reason why it is so hard to define IS success or failure is addressed by
Heeks (2002 and 2006, p 126) as well, disputing that the first difficulty is “the
subjectivity of evaluation: viewed from different perspectives, one person’s
failure may be another’s success” (Lyytinen and Hirschheim, 1987; Sauer,
1993 and Jones, 2003). Smithson and Hirschheim (1998, p 161) emphasise
“the subjectivity” underlying the IS evaluation such as “the subjective
judgements concerned in answering the questions of ‘what’, ‘how’ and ‘when’

to evaluate tend to determine the final result of any evaluation study.” The
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second difficulty is the timing of evaluation: today’s success may become

tomorrow’s failure (Heeks, 2002 and 2006).

Thereby, one of the key points to conquer the current challenges of MHIS is to

learn valuable experience or lessons and knowledge from both success or

failure in IS, through evaluation theory.

2.3.1 Information Systems Evaluation

The definition of IS evaluation 1s relatively broad in terms of theory and

practice. It can take place at the start of a IS project, as well as a
post-implementation review (Farbey et al.,, 1999). Farbey et al. deliver a

definition of IS evaluation as:

“A process, or group of parallel processes, which take place at different points
in time or continuously, for searching and for making explicit, quantitatively
or qualitatively, all the impacts of an IT project and the programme and

strategy of which it is a part.” (Farbey et al., 1999, p 190)

That implies that the evaluation i1s a dynamic process, which is at the very
centre in the study of IS through design, development and assessment. It
concerns whether new or old technologies reshape the organisations, and
create the way of people work together, while technology has been introduced.
Klecun and Cornford (2005) suggest evaluation is to address and understand
the reasons for the IS failure. Heeks (2006) argues a good mode! can be

treated as a post hoc evaluative tool, and as a pre hoc risk assessment and

mitigation tool. Therefore, there have been many arguments advocating
different methods and approaches for conducting effective evaluation
(Stockdale and Standing, 2006). The following context, from the literature

perspective, studies several popular IS evaluation methods in an order of
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occurrence. This section investigates advantages and disadvantages of the
listed models, and discusses which theoretical concepts or evaluating models

are desirable for this PhD research.

A matrix framework for evaluation of health IS, provided by Cornford et al.

(1994), contains structure, process and outcome on one side, and system

functions, human perspectives and organisational context on the other side
Figure 2.7. The matrix lists details in every grid. However, the process or

causal procedure cannot be indicated, such as how system functions affect the

organisational context.

Figure 2.7: Cornford et al.’s Evaluation Framework (1994, p 499)
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