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Introduction

With no doubt, the modern medicine is 

currently undergoing fundamental changes in 

many ways.  As medical knowledge improved in 

the last decades, medical sub-specialties have 

become more sophisticated and the fi eld of 

medicine has become more complex and 

fragmented. At the same time, patient behaviour 

has also changed and the demands for more 

information and involvement in decision-making 

have increased. Moving away from a traditional 

paternalistic medicine model, a more transparent 

way of practicing medicine which is known as 

‘mutual participation model of medicine’ is 

becoming a norm . Evidence-based medicine has 

become the key feature of both clinical medicine 

and medical education in the current times. There 

is also a clear change of the role of medical 

professionals. Many medical duties expected to 

be performed by doctors are now being delegated 

to nurses or other allied health professionals. 

With a recognised shortage of doctors especially 

in rural practice, there is trend to train general 

practice nurse practitioners to replace some of the 

roles of country doctors in Australia and other 

developed countries.

Among many, one important factor for current 

changes in health and medical fi eld is recent 

technological advancements
1)
. New scientific 

inventions, particularly developments in 

information and communication technologies 

(ICT) have made noticeable impact on the way 

traditional medical practice is carried out. These 

developments have facilitated speedy access to 

information for health providers and consumers. 

To an extent, changes have also improved the 

quality of health care and made services available 

to wider populace. It is further expected that the 

current changes in health care would improve the 

effi ciency of medical practice and impact on cost 

of care. 

New pathways are explored to use the ICT to 

play a greater role in health care. Disparity of 

care is a global challenge in providing quality 

health services to communities. The issue is not 

endemic to under-developed countries. Developed 

countries also suffer from geographic disparity of 

care where distant communities are underserved 

particularly in relation to specialist care. Large 

distances and poor access in rural and remote 

locations affect both patients as well as 

practitioners. Traditional way to provide services 

to these distant communities has been the 

expensive methods of transporting patients or 

specialist. Problems of the lack specialists in rural 

and remote areas will always remain an issue as 

specialist are naturally attracted to urban centres. 

Against this backdrop, some believe that ICT may 

be an answer to this problem. 

In recent times, healthcare has seen an increase 

in the adoption of e-health technologies. A 

number of governments around the world have 

implemented national plans for launching e-health 

strategies.  National initiatives such as National 

e-Health Transition Authority (Australia), the 

Health and Human Services (United States) and 

the NHS Modernisation Program (United 

Kingdom) can be a few examples.
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It has been recognised that increased use of 

technology may be the key to improving quality, 

safety and ultimately patient outcomes in health 

care
2)
. However, it is also widely accepted that 

health care has not embraced technology as 

rapidly as other industries such as fi nance or 

manufacturing. For example, while today it is 

common for consumers to view electronic 

banking records online, a 2002 study found that 

only 13 percent of US physician practices had 

implemented an electronic health recordx 
3)
. 

It is argued that the use of e-health can 

positively enhance the doctor-patient relationship 

as there are examples already how e-health may 

promote the mutual participation model of 

medicine
4)
. In this model, there is a shared 

responsibility in decision making and problem 

solving. There is more control placed on the 

hands of the patients compared to the traditional 

way of healthcare delivery. Advocating the patient 

contribution has proven advantages in promotion 

of patient understanding and satisfaction, 

adherence and compliance and ultimately their 

psychological wellbeing.  

Introduction of e-health has brought about 

many changes to the existing ways of healthcare 

delivery. Not only the method of health service 

delivery but also the fundamentals such as who, 

where, when and how health care is delivered are 

changing with an aim to achieve effi ciency of 

quality service delivery to patients. 

The role of clinicians as the main source of 

medical information is also changing with the 

emergence of Internet. Store and forward e-health 

usage is changing the traditional time framing of 

the delivery of health care with much of the 

consultation continuing to take place outside a 

clinical consultation with the patient. 

Simultaneous presence of the patient and the 

provider may no longer be a prerequisite for a 

medical consultation. Tele-home care is an 

obvious example of the change in healthcare 

delivery, so as the remote consultations. 

In Australia, the integration of e-health 

technologies in routine clinical practice has been 

most prominent in the fi eld of general practice. A 

recent survey reported by the Australian Medical 

Association (AMA) supports this, indicating well 

over 90 per cent of the Australian general 

practitioners are utilising computer technologies 

s u c h  a s  e l e c t r o n i c  p r e s c r i b i n g  a n d 

communications systems 
5)
. Another area e-health 

has been particularly active is in the propagation 

of web-based health information with currently 

over 20,000 dedicated health information Internet 

sites with their usage and numbers only increasing 

with time. However, in contrast to such trend, 

other more technologically driven projects, such 

as tele-homecare or virtual remote consultations 

are slow to fi nd their place in real-life situations 

despite of promising results from their pilot 

studies.

E-health in clinical practice

One of the most readily identifi able e-health 

technologies is online consultation. The defi ning 

feature of online consultation is that the health 

care encounter takes place outside the confi nes of 

a traditional face-to-face interaction within a 

clinic or hospital setting. Online consultation 

technologies fall into one of two categories:

　・ A s y n c h r o n o u s / s t o r e - a n d - f o r w a r d : 

Information is collected and stored before 

being transmitted to the remote site.

　・ Real-time: There is no delay in information 

being collected, transmitted and displayed 

by the e-healthcare system. This allows real-

time interaction between both local and at-

distance parties.

In Australia, in the last few years government 

funded incentives have driven the rapid uptake of 

computers in general practice in Australia. An 

example of a government initiated e-health 

program that was initially welcomed by the 

practitioners was ‘Health Insurance Commission 
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(HIC) Online’. This is the government’s online 

claiming system for Medicare billings. The aim 

of this project was to simplify and speed up the 

current Medicare billing process. This has 

potential benefi ts for all parties involved. There is 

a signifi cant cost saving for the government in 

handling the Medicare payments electronically, 

the patients potentially can pay only the gap 

portion of the medical fee as the Medicare rebate 

is calculated and payed out immediately so will 

not have to suffer a large up front fees for medical 

services, and the doctors would not have to bear 

the long wait for the payment of the rebate potion 

of the bill.  However, in reality, there is a 

considerable shortfall with this system with a 

delay in electronic transfer of payments and up to 

90 days processing time before the cheque is 

issued by the HIC. In other words, without further 

refi nements to the current system, this program 

does not add any advantage to the manual way of 

handling the private billings for the patients or the 

doctors. 

The primary incentives for the doctors to take 

upon an e-health program will be the foreseeable 

improved patient outcome and gains in effi ciency 

in delivery of health services. A study in the UK 

illustrates the general practitioners’ expectations 

and concerns about a new technology 
6)
. Twenty 

six general practitioners participated in this 

survey and these are some of their perceptions of 

a store-and-forward tele-dermatology program. 

Despite of limited prior knowledge of tele-

dermatology, the study population perceived tele-

dermatology positively so to provide a quicker 

access to specialist opinion, decreased specialist 

referrals and increased convenience to the 

patients. Teaching aspects of the program was 

also regarded important as well as the ability to 

discuss various treatment options with specialists 

online. The negative aspects raised were the 

potent ia l  increased workload,  pat ient 

confi dentiality and medical liability issues and 

worries regarding diffi culties with using new 

technology. The overall expectation to the 

program was a quick, easy to use, effi cient and 

reliable system. 

Online consultation removes many of the 

traditional structural challenges for physicians in 

proving services - the most notable being physical 

distance. Several researches have demonstrated 

that e-health applications enable physicians to 

provide services avoiding distant travels. Also 

there is evidence that e-health technologies can 

bring signifi cant cost savings. 

They report a high level of satisfaction of 

patients receiving online consultations. High 

levels of satisfaction are associated with improved 

compliance to treatment regimes and thus 

improved patient outcomes. Research suggests 

that the structural changes which e-health 

technologies facilitate, such as providing a more 

time and cost convenient services to patients, is 

having an impact on patient care. 

Health information utilization

With the current explosion of medical 

knowledge, both clinicians and consumers are 

increasingly turning to contents delivered by ICT, 

such as Internet as the information source. 

Statistics, particularly from developed countries 

suggest a staggering proportion of their 

population is utilising the Internet for health-

related information
7)
. For example 52 million 

Americans have gained health information 

through over 20,000 health related websites in 

2000. Online information sources refer to Internet 

technology which is providing an increasing 

amount of health-related information to health 

consumers and professionals. Diaz et al estimated 

in 2002 that 100,000 websites were in existence - 

a fi gure which has in no doubt grown. To match 

the presence of this information has been the 

better means to access it - currently 53% of 

Australians have broadband Internet access at 

home 
8)
. 

Not only consumers but also students studying 
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health and medical science fields have 

acknowledged the importance and advantage of 

e-health information. For example, the researched 

conducted by international research collaboration 

pointed out that medical students encouraged 

themselves to use ICT to acquire medial 

knowledge, although their physical conditions are 

not fi tted to fully utilize ICT 
9)
.

And online health information sources allow 

consumers and other health professionals to 

become informed about diagnoses, surgery or 

health promoting behaviours, prepare for a visit 

to their doctor or hospital, share information and 

give and receive support 
10)

. From health care 

professionals’ point of view the Internet is useful 

for continuing medical education, conducting 

online peer review research and access the latest 

evidence based guidelines. 

Online health information sources are not just 

limited to the websites. Internet has also been 

useful resource of health information by 

providing facilities such as online discussion lists 

and newsgroups - virtual groups of Internet users 

with an interest in a particular healthcare topic. 

Another resource is Internet subject gateways - 

high-quality, categorised directories of healthcare 

information resources. In addition the Internet is 

now used widely to access professional health and 

medical journals - allowing consumers to access 

the same information their clinicians use 
11)

.

The need for development of computer-

interpretable guidelines has been raised by 

clinicians. Beilby et al made a proposal for the 

electronic decision support systems (EDSS) to be 

created and available for the general practitioners 

in Australia to facilitate their clinical decision 

making based on available evidence 
12)

. National 

Electronic Decision Support Taskforce has now 

been established under the ministerial National 

Health Information Management Advisory 

Council. 

However, there are number of issues still needs 

to be resolved before health care sector can fully 

benefi t from ICT, such as the Internet. The 

accuracy of the information on Internet sites is 

still a matter of concern. Being an open 

environment where control and screening of 

information is extremely diffi cult, the Internet can 

also be a potentially harmful resource. Thus the 

need for guidance in fi nding information sources 

and assistance in interpreting the obtained 

information is often articulated. 

AS one can see, emerging technologies have 

brought about sweeping changes in health care. 

Traditionally, clinicians were the only source of 

information for patients. Clinicians often adopted 

authoritarian methods where patients were given 

little information and left uninformed about 

conditions and treatment. Today, clinicians have 

begun to see patients as key partners in treatment 

and feel happy to educate patients about their 

conditions. However, the scope of this education 

Table 1.   Knowledge and perceptions of e-learning

Statement Response 

Yes % No % Not sure% 

I am familiar with the term e-learning 43 22 35

I regularly use e-learning modalities in medical education 19 48 33

I regularly use multimedia resources 25 47 28

I have access to multimedia resources at the university 13 20 67

I use web-based learning in my studies 11 49 40

e-learning modalities are useful tools in medical education 56 20 24

e- learning must be expanded in medical education 49 12 39
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is still limited selectively by the clinician. It 

remains to be expected that in the future, patients 

and clinicians may create a comfortable form of 

balanced relationship where patients can access 

information themselves using online information 

sources, with some guidance from their clinician. 

What future holds?

Despite of innovative ideas brought about by 

the integration of ICT in healthcare, the diffusion 

of e-health applications for wider use has been 

limited. Majority of e-health projects are funded 

by the governments and often become 

dysfunctional after funding ends. There is little 

evidence of e-health applications becoming 

routine practice. In an already overstretched 

health system, introduction of technology can 

become a burden if without the needed support.

An attempt at systemic review of current 

literature on tele-consulting applications by 

Jaatinen, et al
13)

 found that telemedicine projects 

dealing with direct communication between 

patients and healthcare professionals was rare 

where just over ten per cent of the reviewed 

projects describing a such set-up. Despite of the 

promises and excitement the real-time tele-

consultation, non-realtime methods were shown 

to have proven more manageable and remained 

sustainable in clinical practice. 

There are also technical limitations to the 

current tele-health technology.  For example, the 

inability to deliver sensory and non-verbal data 

has been shown to negatively affect the quality of 

doctor-patient interaction in telemedicine 

consultations
14)

. Even with the more traditional 

audio and video information that can be easily 

transmitted with current technologies, the quality 

of data transmission can infl uence the clinical 

outcome where a poor quality data transfer would 

negatively affect the accuracy of medical 

assessment, diagnosis generation, patient 

comprehension and treatment monitoring. 

Technical problems during a tele-consultation 

would likely divert the attention from the medical 

problem at hand and a poor consultation as a 

result. High quality communication required 

would also mean an increased cost to set up and 

maintain. 

The technical aspects of telemedicine including 

hardware, software and support services are likely 

to improve and the cost may diminish in the 

future. However, more attention needs to be paid 

in the clinical process of healthcare delivery in 

order to ensure a successful implementation of 

e-health. The human interactions that are 

particular to tele-medicine and the organisational 

process that makes the communication possible 

are some of the major issues that require a new 

focus in research.

Online consultation, remote wireless access 

and online information sources are all changing 

the clinician-patient relationship. In particularly, 

online information sources have facilitated a 

change in the balance of knowledge between 

patients and clinicians which may place stress on 

this very important relationship. Tann et al note 

that well-informed patients may be seen by some 

clinicians as “time-consuming, threatening” or as 

a “nuisance”
15)

. On the other hand, clinicians with 

poor Internet literacy may be dumped by Internet-

savvy patients
10)

.

If we are to move towards a model where 

patients and clinicians form a partnership, 

however, clinicians need to ensure that they are 

able to cope with patients who have gathered 

information on the internet. In fact, Tann et al 

suggest that clinicians should drive the use of the 

Internet by patients. This can be achieved by 

integrating computer based training into patient 

education, having clinicians provide suggested 

website reading to patients or browsing the 

internet together during patient consultations. 

Patients must be made aware of the risks 

associated with the location and misinterpretation 

of information as this may lead to poor self-

diagnosis. By ensuing that the patient and 
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clinician have a balanced, information-sharing 

relationship, this situation can be avoided. 

Ensuring patients and clinicians are adequately 

educated about proper use of new technology, 

testing software and hardware systems thoroughly 

prior to implementation and implementing 

backup-plans to ensure that patients are not 

harmed can be some of the solutions to the 

problem. 

Conclusions

For an e-health initiative to make an impact in 

real-life practice there should be a clear benefi t 

over the existing system that can be achieved by 

implementing a new technology. The system 

should be simple, not threatening and with a full 

support to make it work in an optimal way.  The 

expectations and concerns the care providers have 

towards the proposed project should be 

considered and the problems addressed to ensure 

a successful adaptation of e-health into practice. 

There should be a continued effort to make 

further refi nements to the projects to improve the 

system so it becomes more attractive to the 

medical professions to readily see the benefi ts 

and to embrace the technology.

In planning e-health programs, information 

regarding the clinician’s perceptions and concerns 

and patient satisfaction and fears in accepting 

technology into clinical medicine are essential to 

make technology useable. The limitations and 

newly emerging concerns regarding the use of 

e-health will need to be further studied before a 

wide acceptance and implementation of e-health 

can be achieved. 
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