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(Abstract]  The paper discusses critical factors for the successful introduction of information and communication
technologies (ICT) into health care organisations. The proven evidence around the world suggests that introducing
health ICT is a mutual transformation process that actively involves people, organisation and technology. The key peo-
ple factors include personal attributes of the change agent, user ownership and positive user attitudes. The organisati-
onal facilitators are adequate funding, strong leadership and project management, integration of IT with work prac-
tices, managing change and end user expectations, and end user training and support. User friendly and useful sys-
tems can be achieved by involving both management and frontline health care workers in requirements analysis, sys-

tem selection or prototyping, development and implementation.
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1 Introduction

Increasing consumer demand across a range of
health care and treatment contexts has, and will contin-
ue to cause, managerial and clinical attention to the
safety, quality and efficiency of health care services.
Within the health system in the developed countries gov-
ernment support is being given to the introduction of
funding and quality management systems underpinned
by information and communication technology (ICT).

While ICT has proven potential for improving health
care quality, safety and efficiency, introducing ICT solu-
tions into health care organisations for clinical purposes
can be surprisingly difficult. Technical impediments have
often been compounded by social and managerial fac-

torsm .

The outcome of ICT implementation, whether
success or failure, is usually not due to any single set of
factors but rather a series of actions that generate a chain

" Consequently, health ICT solutions are

of responses
often seen as costly, difficult to use, disruptive to clini-
cian communications and workflow. Berg'® notes that the
more comprehensive and complex the technology, the
more difficult it is to achieve success.

To our knowledge, there are few detailed, systematic

studies in China on the introduction of ICT solutions into

health care organisations. There is a knowledge gap on
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how to introduce health ICT solutions for improving com-
munication processes, patient safety and efficiency, on
what works and what does not work and why. The lessons
learned from health ICT introduction around the world are
canvassed in this paper in the hope that our findings will
inform academics, hospital general managers and ICT
managers in China to the complex social technical challen-
ges that many other countries have already experienced.
These experiences may help Chinese health care organisa-
tions to devise targeted, relevant and actionable manage-
ment strategies to overcome the challenges.

To effectively organize the content, the critical fac-
tors for successful introduction of health ICT discussed
in this paper are grouped into three categories; people,

organisation, and technology.
2  People

Lorenzi and Riley'” suggest that the major chal-
lenge to information system (IS) success is more often
behavioral rather than technical. They believe that peo-
ple with low psychological ownership and those who vig-
orously resist implementation can cause even a “techni-
cally best” system to fail. The personal issues that need
to be considered include key actors’ personal attrib-
utes, team members’ expertise and management sup-

port, users’ attitudes, expectations, skills and knowl-
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edge™ | communication skills, computing skills and

(5)

system — related functional expertise These critical

factors are discussed in the following sections.
2.1 Personal attributes of the change agent

A study on the implementation of Electronic Medi-
cal Record System in a large Swedish teaching hospital
found that previous experience and familiarity with the
introduction of a similar system at another site enabled
the project manager to successfully plan and organize
the project'®’. Miller™® suggests that the adoption of an
Oncology Information System (OIS) in the Department
of Radiation Oncology requires that a position be estab-
lished within the department where the change agent can
influence the implementation decision making; has a
complete understanding of the processes involved and re-
placed; has full knowledge of the software’ s capabili-
ties; has the time to investigate and customize the soft-
ware to meet the local requirements; and possessing a

personality that can encourage a group to meet a goal ™.
2.2 User ownership and positive user attitudes

In any workplace the number of parties who have a
stake in and influence on the health information system

implementation is huge® .

Coombs et al. ® find that
both user ownership and positive user attitudes are criti-
cal factors for the success of information system (IS) in-
troduction into health care organisations. In fact, a pos-
itive user attitude is seen as an important predictor of
system usage as it may influence user acceptance of the
system, which may ultimately impact on user behav-

100 User satisfaction with implementation strategies ,

ior
processes and the introduced system are all indicators of

system success.
3 Organisation

The most problematic aspects of system implemen-

tation and operation has been found to be organisational

factors. Successful implementation of ICT requires both
good technical and good organisational skills"”’. The or-
ganisational issues that contribute to successful IS sys-
tem implementation relate to change management and
include time, motivation and context, integration, fun-
ding, meeting information needs and providing value to
users, training and support, collaboration and trust,
project management, and evaluation and learning''"’.
Yellowless'"" suggests that both bottom up and top down
management are required for successful implementation
of change. Five broad organisational issues that must be
addressed to promote successful ICT implementation are
financing, interoperability, standardization and connec-
tivity of clinical information systems, help with redesign
of workflow, technical support and training and help
with change management''”’.

An essential aspect of implementation is staff moti-
vation and overcoming resistance to change or lack of
confidence in using the new technology. Organisational
strategies known to cause staff resistance to uptake of
new technology include lack of user involvement, poor
communication, lack of attention to people and organi-

sational issues and poor project planning'"’.

3.1 Funding

Management commitment to a project is central to
its success. Baron et al. "' suggest that financing is an
essential component of information system implementa-
tion. These costs include hardware, network, software,
staff training time and resources, trainers and system
documentation, ongoing support services and materials
to assist people to develop proficiency in using the sys-
tem. Crosson et al. '™ also consider that financial in-
centives may have encouraged more ambulatory care
clinics in USA to successfully implement e — prescribing

than might otherwise have done so.
3.2 Project management

When technological change is implemented within

. 3.
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a health service context that has relied on non — technol-
ogy approaches it is not surprising that some people will
find the situation threatening. The implementation of an
IS system requires a whole — of — organisation change and
thus a detailed plan is required ""*’. If all staff members
are to adapt to the new system and practice, there needs
to be a well prepared plan that all understand and are
willing to work to'® . This requires a collaborative effort.
Developers and implementers should work together during
the planning stage to ensure the system is introduced in a
non — threatening way. Clinicians should also be involved
in advising on content and flow as well as modification of
the system for their local departmental needs. A realistic
timetable can only be determined following an assessment
of the capacity of the organisation to change. Once the
decision is made, and the implementation strategy de-
signed and fully resourced, the implementation should be
driven by top managers and departmental leaders, assis-
ted by competent project teams involving information
technology specialists.

Even with a comprehensive plan in place there will
be unforeseen issues that need to be addressed at the
project management level. Some of these issues have
been identified by Ash et al. " who believe that there
are eight types of unintended adverse consequences of
introducing health ICT solutions: work flow, communi-
cation, dependence on technology, system demands, e-
motions, more work or new work, changes in the power
structure and new kinds of errors.

Most of these problems stem from insufficient plan-
ning in the first instance as well as subsequent difficul-
ties with resourcing or mis — calculation of the time that
will be needed for ICT implementation. Common mis-
takes include using an implementation strategy or pat-
tern which was successful in another organisation instead
of using an approach designed for the new context.
There is no evidence that an implementation plan that
was successful in one organisation would be similarly

successful in another because in each situation there are

4 .

differences in organisational capacity as well as techni-
cal and resource deficiencies. As well, end users’ ex-
pectations of ease of use, flexibility and the range of
services that will result from the ICT will be different
and therefore can affect uptake.

Funding is essential not only for the initial set up of
the IS system, but also ongoing hardware and software
maintenance and training support. Because technology
is developing rapidly it is likely that system demands
will constantly increase, making more work and new
work inevitable ; therefore adequate resources must be a-
vailable on an ongoing basis and allow for technology

upgrades and system development'™’.

3.3 Leadership

Some people will embrace change while others will
be less keen until they have a better understanding or
feel more confident. Such reactions can be interpreted as
reluctance. However effective leadership can sharply re-
duce the resistance to change to achieve a more success-
ful implementation'” . Wyatt"'® believes that one of the
most important factors determining success of the imple-
mentation is project ownership by senior managers, and

.. 16
clinicians!"® .

Ideally, in a health care environment, a
clinician should champion the implementation and ensure
that other users are involved from the very beginning so

that they share ownership of the project.
3.4 Integration

Multidimensional integration is important for the
success of health ICT systems. Well — integrated ICT
systems make it possible for health care users to log onto
the system once, access all the relevant information a-
bout their patients from anywhere at any time. This will
significantly improve efficiency and usability of the sys-
tem""”. The ICT system should support health care us-
ers in maximizing their expertise and effectiveness rather

than impede their professional activities.
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3.5 Managing change

The introduction of ICT solutions into health care
organisations is a complex and disruptive process, which
may initially increase healthcare workers’ workload"’.
While such projects are usually initiated by administra-
tors wishing to establish a health information and moni-
toring system, perceptions by clinicians that there are
few benefits for them or patients will be a major hurdle
to overcome. Crosson et al. ") believe that planning for
managing the effects of ICT introduction on clinical
workflow is important for encouraging the widespread a-
doption and effective use of an e — prescribing system by
US ambulatory care clinicians.

Berg'"®’ describes introducing an IT solution into
an existing work environment as a process of “conver-
gence of tool and practice” ; at one hand the IT system
must be customized to accommodate the activities of the
health workers; on the other hand the workers must also
change their practices to accommodate the use of the
system. Therefore, regular reviews and modifications to
systems and timetables are required to respond to user

() For instance, in a US hos-

needs in a timely manner
pital, a facilitator for continuous qualify improvement
was set up to document system problems and receive
prompt feedback, thus allowing users to communicate

problems to administrators on a timely manner'”’.

3.6 Managing expectations through effective com-

munication

Communication and coordination are crucial to the
success of health information system implementation.
Crosson et al. ") surveyed 16 physicians and 31 staff
members working in 12 ambulatory clinics in USA that
had scheduled to implement e - prescribing system.
They find that communication is important for managing
end users’ expectations. In that case e — prescribing
systems were successfully introduced because clinician

expectations of the system were that prescription work-

flow would be improved rather than a focus on reducing
turn — around time to improve financial returns. On the
contrary,, where end — users had little preparation or had
high expectations that the system would save time, func-
tion perfectly and not disrupt existing work practices, the e
— prescribing system was not completely implemented or
implementation discontinued or the system never installed.

An observational study conducted in the Veterans
health care system in USA"’ recommends that strategies
to increase usage of computerized clinical reminders in-
clude assigning responsibility for each clinical reminder
to nurses or doctors; improving visibility of positive re-
sults from system usage, creating a feedback mechanism
about the use of the system, and limiting the overall
number of clinical reminders.

A system introduced into a large aged and commu-
nity care facility in Sydney, Australia’® first assessed
workflow issues associated with clinical documentation
as well as local management. The implementation goal
was based on the expectation that continuity of records
would be maintained during the transfer from a paper —
based system to the IT system and also that the IT sys-
tem would include all aspects of information needed for
compliance with government regulations. This realistic

expectation enabled the success of the project.
3.7 Training and support

A key component of success is the provision of ade-

quate training and support[m.

Help that is continuously
available and easy to obtain encourages system usage.
McDonald et al. "’ found that some people are enthusias-
tic adopters of technology while others are not. This
difference creates a change in status and power among
workers. More senior workers who showed initial reti-
cence did change following training and coaching tailored
to their individual needs and learning pace so long as it
was provided in a way that ensured privacy and dignity.

Encouragement and participation by advanced users

can help to increase normal users’ confidence in using

.5
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the new system if this is done in a supportive environ-
ment. System vendor representatives also play an essen-
tial role in training and support. Ongoing education and
training encourages enthusiastic participation and com-
mitment from clinicians and others and it was found that
an onsite support/resource person or project manager fa-
cilitates implementation more effectively than visiting
trainers'”

Training materials need to respond to the needs of
the end users in terms of essential IT system informa-
tion, the complexity of language, and mode of informa-

tion transfer. Limitations around technical documenta-

tion may lead to operational deficiency of IT systems.
4 Technology

In addition to fully satisfying the functional and non
—functional requirements of health care organizations and
workers, successful introduction of a health IT system is
likely if the system is intuitive, user friendly, already well
developed for clinical work and allowing flexibility for fur-

). To ensure user acceptance, the IT

ther developmen
system needs to fit with the workflow of clinicians"™ | fit
with the needs of the users and be well integrated into
clinical work processes and be easily accessible'™”’.

The behavior of a health information system is usu-
ally complex and the more complex and novel the tech-
nology, the higher the possibility that the project will
fail. Where users are not used to IT technology, usability
becomes a critical factor that determines ongoing accept-
ance of a system"’ Technology factors that affect profes-
sional performance or output, such as slow computer
speed or not enough or inconveniently placed worksta-
tions, lead to user di — satisfaction with the system.

As professionals in health care settings become
more skilled at using ICT there is greater pressure on
health informatics researchers to engineer health infor-
mation systems and to deploy them effectively in com-

plex settings and to adapt them to a range of user popu-

.6 -

lations "%,

User friendliness of a system can be a-
chieved by involving users in system prototyping and de-
velopment and integrating systems into the health care
practice context. Further, as healthcare environments
move to greater dependency on ICT there is a need to

have comprehensive risk management strategies in place

for downtime and data security.

5 Conclusion

The experiences of introducing ICT solutions into
health care organisations in the developed countries sug-
gest that this process is one of mutual transformation that
actively involves people, organisation and technology.
The key people factors include personal attributes of the
change agent, user ownership and positive user atti-
tudes. The organisational facilitators are adequate fun-
ding support for both system introduction and mainte-
nance; strong leadership and effective change manage-
ment; effective communication; effective training and
ongoing support and seamless integration of the ICT so-
lution into health care practices. The introduction of the
change process needs to balance the need to promote the
organisational change with consideration of people’ s ca-
pacity for adopting such change. User friendly and use-
ful systems can be achieved by involving both manage-
ment and frontline health care workers in requirements
analysis, system selection or prototyping, development
and implementation.

The above experiences will be useful to academics,
managers of health care organisations and health infor-
mation systems in China in their undertaking of the

planning and introduction of health ICT solutions.
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