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Abstract
e‐Health has created many opportunities to solve the problems of care services and to address the other emerging
issues of aging society. This paper aims to understand the advantages of and barriers to e‐Health for elderly people
from their perspective. It applies SWOT analysis to categorize the findings in the literature review based on four
criteria; Strengths, Weaknesses, Threats and Opportunities. This can be used as a framework for strategy formula‐
tion on e‐Health for elderly people in future research. The great strengths of e‐Health in the view of senior citizens
lie in improved access to healthcare services and potential cost saving benefits. As a result, a positive attitude is
found in most participants surveyed in previous studies. However, its significant weaknesses are the lack of evi‐
dence‐based research to prove its benefits and physical limitations the elderly experience in using high technology.
In addition, the quality of e‐Health is still questionable compared to that of traditional services. The study shows
that the main threats include data protection, privacy and the digital divide. Finally, the opportunity to implement
e‐Health for senior citizens is still promising since better economic growth, education, technological advancement,
and improvement in evidence‐based practices in health informatics can prove the effectiveness of e‐Health. This
paper emphasizes that the weaknesses and threats can be overcome by utilizing the strengths, and harnessing the
potential of e‐Health.
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Introduction
According to WHO1, e‐Health is the transfer of health resources and health care by electronic means. Another
definition of e‐Health states it is “an emerging field in the intersection of medical informatics, public health and
business, referring to health services and information delivered or enhanced through the Internet and related tech‐
nologies” [1]. It encompasses three main areas:
• The delivery of health information, for health professionals and health consumers, through the Internet and
telecommunications.
• Using the power of IT and e‐Commerce to improve public health services, e.g. through the education and
training of health workers.
• The use of e‐Commerce and e‐Business practices in health systems management.
E‐Health provides a new method for using health resources such as information, money, and medicines, and in
time, it is helpful in improving the efficient use of these resources. The provision of EHRs (Electronic Health Rec‐
ords), EMRs (Electronic Medical Records), PHRs (Personal Health Records), Mobile Health and Telehealth are
common applications of information communication technology in healthcare [2].
This paper uses a SWOT analysis (strengths, weaknesses, opportunities, threats), which is a recognized method for
assisting the formulation of strategy because it is easy to use and to understand [3]. It has been used in health‐
related fields in the past successfully, for example for examining the application of telemedicine in underserved
populations [4]. A SWOT analysis focuses on an internal appraisal (strengths and weaknesses) and identifying the
external environment (opportunities and threats) of the subject. The internal appraisal examines all aspects of the
organization covering, for example, personnel, facilities, location, products and services while the external apprais‐
al scans the political, economic, social, technological and competitive environment [3].

Research background
Human lifespans are expanding which has resulted in a larger elderly population globally. On the other hand it has
also led to more complex health problems which can be solved by utilizing appropriate IT applications. However,
according to Eurostat 2011, only 37 percent of people in the age group 55‐65 was online once per week; that was
almost one third that of the age group 16–23 and a half of the age group 25–54 [5]. The low number of internet
users among the seniors is because technological innovation which was developed mostly by non‐elderly people
tended to ignore demands from senior users [6]. In this paper the following research questions are addressed:
What are the constraints in the development of e‐Health? And what are the advantages of implementing e‐Health
for elderly people? The assessment primarily deals with the perceived strengths, weaknesses, opportunities and
threats (i.e. SWOT Analysis) that arise from the way in which the e‐Health services are conducted. An appropriate
e‐Health strategy for aged care can then be formulated by deploying this method.

1

See http://www.who.int/trade/glossary/story021/en/index.html
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Methodology
A review of the literature on e‐Health and seniors was conducted by searching PubMed, Medline, CINAHL and the
Cochrane Library, using as keywords e‐Health, electronic health, health IT, health informatics, health information,
health information technology, health information system, electronic health record (EHR), electronic medical rec‐
ord (EMR), personal medical record (PMR), personal health record (PHR), and online health, and paired with elder‐
ly people, senior citizens, seniors, old people, ageing people and aged people. These combinations were made to
have a comprehensive database for literature review and SWOT analysis. Articles chosen from the search results
were those that reported findings from the specific e‐Health initiatives for seniors.
This review used the following inclusion criteria. Firstly, the language of the published articles is English. Secondly,
the papers are based on empirical research findings related to e‐Health applications for people aged 55 and over.
Moreover, the papers concerned are electronically retrievable. This study excludes articles which are based on
engineering approaches, technology assessment, conceptual papers, gender‐related issues, editorials, magazines,
and unpublished theses and dissertations.

SWOT analysis
After the studying of the literature and the collecting of the data were completed, the analysis was conducted by
referring to a worksheet2 with categories based on research questions. The analysis was done by the first and the
second authors by mapping the findings on barriers and advantages from 11 papers into 4 criteria as in Figure 1.
The third author participated in the discussion to improve the analysis and the current paper’s format and compo‐
sition.The barriers and advantages were then classified into two categories, internal factors (strengths and weak‐
nesses) and external factors (opportunities and threats) [7].

Strengths
e‐Health has gained in popularity over recent years because of several factors; for example, it is easy to learn for
beginners [8,9,10]. The majority of elderly people were found familiar with the Internet [11,12,13]. Moreover,
interest in studying how to use computers and the Internet was high [9]. Privacy issues were not the main concern
for the elderly. Instead, they focused on good health value [4]. Cost‐effectiveness was also a priority among the
elderly in choosing e‐Health applications [8,13]. The majority of patients had relevant ICT skills, visited websites
regularly and used email [11]. Especially in modern countries, the percentage of elderly people accessing the In‐
ternet was quite high [14] and education was one of the strength factors in deploying e‐Health effectively [15].

Weaknesses
One of the greatest weaknesses was the lack of evidence supporting its relevance since the participants involved in
the experiment did not represent the real condition of senior citizens [12,15]. Instead, this was only a pilot study.
Physical limitations were a huge weakness factor [8,9]. In addition, lack of education, especially in ICT, and lan‐
guage barriers were a major issue [9,14,16]. What worsened thing was the reluctance to admit the lack of internet
2

The worksheet can be obtained via e‐mail from the first author
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skills [13]. Another factor was that patients found the time for addressing health problem queries in e‐Health insuf‐
ficient [8,13]. Lastly, the complexity of technology and databases was unavoidable [8].

Opportunities
There are opportunities to improve research in this field [8]. Economic growth and education levels play an im‐
portant role in e‐Health. The wealthier and better educated a population is, the greater the scope to implement e‐
Health applications among its senior citizens [15,16]. The rapid development of technology makes health informat‐
ics more accessible [8,11].

Threats
The major threat was the digital divide between people with low and high levels of education, and also between
people from poor and rich economies [11,14,16]. Besides, the complexity of rapid technology inventions poses
potential problems for many hardware and software manufacturers of equipment for health‐related services [17].
Last but not least, privacy and data protection are challenging aspects in deploying health informatics for the e‐
Service to be deemed more trustworthy and safe [16].
A concise SWOT Matrix is shown below.

Strengths
 Positive attitude [8,9,10]
 More value attached to good health [4]
 Cost effective [,8,13]
 High penetration [11,15]
 Better education [8,9,10,11,12,13]

Weaknesses
 Lack of evidence‐based research [12,15]
 Physical disability of the elderly [8,9]
 Quality of e‐health [8,13]
 Lack of education [9,14,16]

Opportunities
Threats
[2, 23]
 Better education
 Digital divide [11,14,16,]
 Improvement of quality of study: more
 Complexity of rapid technology advances
[24]
[16]
practical and evidence‐based
[2, 23]
 Economic growth ( wealth)
 Data privacy and protection [16]
 Rapid development of technology [12, 24]

Figure 1. SWOT Matrix in e‐Health for the elderly.

Discussion
Based on the SWOT analysis above, the strength factors (e.g positive attitude, more value attached to good health)
offset the threat factors related to complexity of rapid technology and privacy and data protection. The potential
to be cost‐effective can bridge the digital divide because of the benefit in long‐term investment. However, more
evidence is needed to prove the benefits of e‐Health applications. Further, it can be expected that improvement in
e‐Health research will produce more reliable evidence, with its theoretical and practical implications. By doing this,
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e‐Health development for senior citizens is not misled, and potentially great losses in the provision of services can
be avoided.
Among others, the positive learning attitude of the elderly can assist in overcoming a weakness factor, viz. the lack
of ICT skills, by better education for the present generation and the provision of alternative education for elderly.
For example, community colleges can help to improve skills of the elderly in using health informatics services. The
technical aspects in the weaknesses section, namely security and interoperability, are unavoidable. Similarly, the
physical limitation aspect remains an unsolved problem. Therefore, e‐Health applications should be customized
and the accessibility enhanced. On the other hand, e‐Health can offer higher flexibility to the elderly in terms of
ease of access.
The opportunity to enhance e‐Health services in order to accommodate more senior citizens is increasing because
of the rapid development of technology, which broadens the access and reduces expenditure. In addition, the full
support of the Government in the education sector and higher economic growth can promote e‐Health education
and aged people’s interest in using ICT technology, especially in the healthcare sector.

Conclusion
The strength factors can be used to overcome the weakness factors. A positive attitude is one strength that can
trigger a motivation to improve ICT skills in the elderly, which is one of weakness factors. Another strength factor,
better education provision, can tackle the problem of lack of education for those who have no or a very low educa‐
tion. In addition, several opportunities (improvement of e‐health research, economy growth, and the development
of the educational sector and technology) promise many advantages in e‐Health applications. They can solve sev‐
eral weaknesses.

Limitation of study
This study is limited by the characteristics of the data, which at times include responses from biased participants.
In some papers, the participants were both old and young but in general most participants were elderly people.

Future research
E‐Health implementation is one of the solutions to improve health treatment for the elderly. The application of e‐
Health to the elderly will benefit if the needs and real condition of elderly people are included as important as‐
pects in building e‐Health services. A SWOT analysis (strengths, weaknesses, opportunities, threats) was conducted
on 11 articles identified in a literature review. E‐Health applications for old people were analyzed to create a SWOT
Matrix in e‐Health for the elderly, which is the first step in formulating an e‐Health strategy for them. Later, this
SWOT Matrix should be supplemented by the views of e‐Health experts [6,10,8,28]. A panel of experts should be
invited to design the strategy by assessing and evaluating this SWOT analysis. The main factors considered when
choosing the panel members should be the participants’ knowledge and experience of e‐Health and each panel
member should be asked to produce his/her own evaluation report.
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