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ABSTRACT: The population of older adults globally increased during the last couple of decades. Due 
to these demographic changes, the need for medical care has also significantly increased. Despite the 
age-related disabilities and chronic diseases, most older adults prefer independent living in their home 
environment. Technology-enhanced systems and eHealth applications seem to provide some 
promising solutions for older adults’ well-being and independent living. However, the adoption and 
acceptance of these applications for older adults are unclear and further research is needed in this area. 
This study was carried out as a literature review, to meet the aim of identifying and discussing 
important factors in the Human-computer interaction of eHealth for older adults. The overall research 
question for this study was: What are the critical factors to consider for an improved human-computer 
interaction in technology-enhanced health care systems for older adults? Findings indicate some important 
factors to address: personal integrity, trust, technology acceptance, accessibility of ICT and eHealth 
literacy. If the presented factors are considered and addressed, it would be easier to achieve the desired 
aim of independent living. The authors recommend a human-computer interaction that is older adults 
centred, with the involvement of older adults users in the design process. Proper education and 
training on the use of eHealth services are also of great importance. Finally, the technology-enhanced 
system should also provide good social and technological support to the users. 

KEYWORDS: eHealth, Human-Computer Interaction, HCI, Older adults, Ageing well, Independent 
living 

1. Introduction  

In most parts of the world, the percentage of older 
adults increases rapidly, where the fastest growth can be 
identified in low- and middle-income countries [1, 2]. 
Today there are globally between 5-600 million people that 
are 65 years or older, with an estimated increase to around 
1.5 billion by the year 2050 [3]. The older people get, the 
more they will be dependent on medical and social care. 
In the contemporary society, many older adults are living 
alone without any support from friends and family 
members [4]. 

There are a number of different terms used for the idea 
of older adults' right to stay healthy, and to have a rich and 
joyful life. Some of the most frequently used are successful 
ageing, active ageing, healthy ageing, positive ageing, 
productive ageing, competent ageing, and ageing well. 
These terms have often been combined with the concept of 

independent living, and the aim of a more cost-effective 
healthcare [5]. In a strive for consistency, this study has 
used the terms ageing well and independent living. 

The rapid technological development in the 21st 
century has opened up many new opportunities for 
eHealth and home care. However, as highlighted by [6], 
new technology also creates new challenges and critical 
factors for user acceptance among older adults. Facilitated 
by an improved human-computer interaction (HCI), 
eHealth could offer a promising enhancement to 
traditional healthcare when the percentage of older adults 
further increases. This study, which builds on our earlier 
publication [7], has kept the same focus on investigating 
research studies on eHealth and their findings regarding 
critical HCI factors for older adults.    

The aim of the study was to identify, analyse and 
discuss important factors in human computer interaction 
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of eHealth for older adults. The overall research question 
to answer was: What are the critical factors to consider for an 
improved human computer interaction in technology enhanced 
health care systems for older adults? For the more long-term 
objective, the results in this study could hopefully be used 
as a checklist in the development of eHealth services for 
older adults. 

2. Ageing Well  

As found in the large scale cross-sectional study by [8], 
older adults are concerned about how to age well. In a 
survey, respondents were asked if they ever had thought 
about ageing well, and whether their thoughts about 
ageing well had changed during the previous 20 years. In 
this respondent group where all persons were aged above 
65 years, 90 % had previously thought about ageing well, 
and about 60% of the respondents said that their thoughts 
had changed during the previous 20 years. The conclusion 
of the study was that ageing well is a complex matter 
encompassing not only physical and functional health, but 
also psychological and social health [8]. 

Growing old involves multiple chronic diseases and 
age-related changes, where endocrine, inflammatory or 
immune, cardiovascular, and neuroanatomical factors 
also can cause depression. Late life depressions can have 
severe consequences, but in general depressions are less 
prevalent among older adults than what is the case for 
younger adults [9]. Furthermore, older adults' social 
isolation caused by living alone, having small social 
networks, and infrequent participation in social activities 
have also been identified as severe health risks [10]. 

Considering the rapid growth of older adults, several 
research studies have emphasised the importance of 
developing new user-friendly eHealth services to support 
the idea of ageing well [11]. Some recent research articles 
have pointed out that most older adults prefer to age in 
their home environments [12]. However, the involved 
contextual and psychosocial factors must be thoroughly 
investigated if the new e-health services should be 
successful, and add value for the well-being of older 
adults [13,14]. 

3. Method 

The study design is inspired by the six-step method for 
literature reviews that has been outlined by [15]. The six 
ingoing steps are: 1. Selecting a review topic, 2. 
Developing the tools of argumentation, 3. Searching for 
literature, 4. Surveying the literature, 5. Critique and 
analysis of the found literature, and finally 6. Writing up 
the review with a presentation of results. The first step was 
carried out during intermissions of a seminar on eHealth, 
and the second step was a brainstorm session with ideas 
jotted down on a whiteboard. Step 3 to 6 were carried out 
iteratively including backward searches on interesting and 

relevant references in the found articles. In [16], the 
authors described the term backward search as "reviewing 
older literature cited in the articles yielded from the 
keyword search". 

 

Figure 1: The used six-step method for literature reviews 

To investigate the current state of Interaction design 
and HCI for older adults in the area of eHealth, Boolean 
searches were carried out, using different combinations of 
the keywords: 'Human Computer Interaction', 'HCI', 
'eHealth', 'eServices', and 'Older adults'. The databases for 
the searches were and Google scholar and Scopus, and 
with a focus on articles published after 2010. However, 
some older articles were included when they had findings 
that could contribute to answer the research question [7]. 
Furthermore, in this new updated version the earlier result 
set has been updated with some relevant and more recent 
publications.  

In the first search, with combinations of the keywords 
above, 456 articles were retrieved. Then authors 
conducted a screening and read all the article abstracts, 
with the result that 225 articles were excluded. The 
common denominator for exclusion was that the articles 
did not have a direct relationship to the aim and the 
research question. Later, the remaining 231 articles were 
further scrutinised to find out if they had a potential to 
answer the research question. 208 articles were classified 
as non-relevant and excluded in this step. The remaining 
22 articles from the original search were then further 
categorised into primary articles and secondary articles. 
The criterion for a primary article is that it must address 
all important keywords, while a secondary article does not 
need to contain all the keywords. However, a secondary 
article had to contain specific and detailed information 
that would contribute to meet the research aim. 

As a part of step 5 in the literature review, results have 
been thematically analysed and grouped with the aim of 
finding interesting themes to answer the research 
question, and to inspire future research. The thematic 
analysis was conducted as outlined in the article by [17] 
following the six phases that are listed in Table 1 below. 

The first step in this process had the recommended 
focus of familiarising with the data [17], This immersion 
process was carried out by reading and rereading the 
retrieved articles and at the same time taking notes for the 
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further analysis, and to get ideas for the initial coding. Step 
two involved the start of the systematic analysis, and the 
initial coding. In [18], the authors have illustrated a 
thematic analysis as “a brick-built house with a tile roof, 
your themes are the walls and roof and your codes are the 
individual bricks and tiles”.  

Table 1: The six phases of the thematic analysis 

Phase 1 Articles were read and reread while taking notes 

Phase 2 Initial codes were generated in the selected articles 

Phase 3 Codes were collated into preliminary themes 

Phase 4 Themes were reviewed and cross-checked 

Phase 5 Definitions and names were generated for all themes 

Phase 6 Writing up the analytic narrative with found themes 

In the next third step, the code bricks were aggregated 
into preliminary wall elements, with the idea of capturing 
“something important about the data in relation to the 
research question, and represents some level of patterned 
response or meaning within the data set” [17]. The 
following fourth involved the recommended quality 
checking, where the found codes and elements were 
checked for consistency, and for their potential to 
contribute to answer the research question. For this fourth 
step, [18] have facilitating five control questions to support 
the process: 

1. Is this an element, a category, or just a code? 

2. If it is an element or a category, what is the quality of 
this element or category? 

3. What are the boundaries of the element or category? 

4. Are there enough meaningful data to support this 
element or category? 

5. Is the element or category coherent? 

When the elements and themes or categories were 
checked, the fifth step handled the definition and naming 
of the themes. Finally, the sixth remaining step was to 
write up the presentation of the findings in the thematic 
analysis, a presentation that can be found below under 
'Results and discussions'. 

4. Selected Publications 

Table 2 here below shows a chronological listing of the 
set of selected publications, with information about 
author(s), study location, and the column for the main 
study: findings and critical factors. The objective was to 
provide an up-to-date analysis of Interaction design and 
HCI in the area of eHealth services for older adults, which 
in this new version has been updated. At the same time, 
several relevant and interesting older articles were 

retrieved in the direct searches, and in the complementary 
backward searches. 

Table 2: Primarily articles in the literature review 

Authors Location Findings/factors 

Henkeman
s et al. [19] 

Netherlands 
United States 

 Visual sensing 
devices, video 
monitoring, Ethical 
considerations, 
Privacy, Sense of false 
confidence 

Jung & 
Loria [20] 

Sweden Compatibility with 
citizen needs, User’s 
trust in service 
provider 

Rogers &    
Fisk [21]     

United States  Understanding older 
adultism’s needs, 
preferences, and 
desires for technology 
in their lives 

Stojmenov
a et al. [22] 

Slovenia Technological 
experience, Education 
level, Lifestyle 
characteristics, 
Cognitive changes, 
Sensory processes 

Lee & 
Coughlin 
[23] 

Global- 
Literature 
review  

Confidence, Emotion, 
Technical and social 
support, 
Affordability, 
Usability, Usefulness  

Fischer et 
al. [24] 

Global- 
Literature 
review 

Privacy vs. Utility, 
Trust, Internet access, 
Assistive Technology 

Vines et al. 
[25] 

United 
Kingdom  

Embracing alternative 
measures of success. 
An HCI research 
agenda shaped by 
older people 

de Veer et 
al. [26] 

Netherlands Awareness, Internet 
skills, The role of 
social influence, Ease 
of use 

Peek et al. 
[12] 

Netherlands  Independent living, 
behavioural options, 
personal thoughts on 
technology use, 
influence of the social 
network, influence of 
organisations and the 
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role of the physical 
environment 

Axelsson & 
Wikman 
[13] 

Sweden Independence was 
critical among older 
adults in the sense of 
control and choice, 
when older persons 
use e-health services. 

 

Ahmad et 
al. [27] 

Sweden Due to lack of IT 
literacy and 
experience, older 
adults have less 
acceptance of eHealth 
applications  

Ma et al. 
[28] 

Malaysia Social influence, trust, 
familiarly of a given 
technology are the 
main factors of 
technology 
acceptance.  

 

Bong et al. 
[29] 

Norway Older adults’ 
participation and 
involvement in 
design of digital 
games is critical for 
technology 
acceptance. 

In Table 2, all the listed articles have a direct 
relationship to both the aim and the research question, 
which qualify them to be 'primarily'. Many articles were 
found irrelevant for this study and excluded, but articles 
containing interesting details, or with an indirect relation, 
have been included in the analysis to get more details and 
to add nuances to the discussion. These 'secondary articles' 
have been listed separately below in Table 3. 

Table 3: Secondary articles in the literature review 

Authors Location Findings/factors 

Rudd et 
al.[30] 

 

United 
States 

Patient Prospective, 
Cognitive changes affect 
the ability to use 
technology   

Courtney 
et al. [31] 

United 
States 

 Self-perception of health, 
physical condition, 
mental and emotional 
condition, anticipatory 
living, environmental 
influences, the perceived 

redundancy of the 
technology 

Charness 
& Boot [32] 

United 
States 

Attitudinal barriers, 
Cognitive barriers, 
Privacy concerns, Age-
related changes affecting 
technology use 

Wagner et 
al. [33] 

Canada The impact of Person on 
Environment and the 
impact of Environment 
on Person. 

Heart et al. 
[34] 

Israel Perceived usefulness, 
perceived impact, 
Perceived ease of use, 
Technological issues, 
Personal traits, Social 
issues, Facilitating issues 

Xie et al. 
[35] 

United 
States 

e-health literacy and 
participatory design 

Young et 
al. [36] 

United 
States 

Technological discomfort, 
Home-based health 
information technology, 
electronic health records, 
data security and 
confidentiality, 

Latulipe et 
al. [37] 

Korea 

 

 

Behavioural intention, 
Data security and 
accuracy, Socio-
Technological 
environment 

Christopho
rou et al. 
[11] 

 

Cyprus Usefulness, satisfaction 
and motivation 

5. Findings and Discussions 

This study had the aim of identifying, analysing and 
discussing determinant HCI factors in eHealth services for 
older adults.  

An important main finding in the analysis was the 
identification of independent living as an overall key 
concept in designing eHealth systems for older 
papulation. Many of the selected studies have emphasised 
the importance of considering older adults’ independence 
[12, 13, 9, 38, 39]. Independent living is the suggested 
overall umbrella concept that also has a relation to the 
other identified factors. In order to accomplish this 
independence, older adults must have a genuine control 
over their eHealth services [27, 29, 37, 39, 40]. Moreover, 
older adults using eHealth services have expressed that 
activities such as, voluntary work and hobbies are 
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significant determinants of independent living [12]. Figure 
2 illustrates the main critical factors that may affect older 
adults’ independent living.  

Other identified factors that support independent 
living are to facilitate socialisation, communication, and to 
consider eHealth user’s safety [2, 11, 41]. The study by [13], 
recommends that eHealth services should be 
implemented with the aim to strengthen older adults’ 
mobility and self-management. Moreover, the analysis in 
this study identified independent living as the major aim 
for eHealth design for the elderly population. However, in 
the successful implementation of eHealth services, all the 
critical factors that are listed below have to be considered. 

 
Figure 2: The critical factors that affect older adults’ independent living 

5.1. Trust 

Findings clearly show that various forms of trust are a 
critical factor in HCI design for eHealth systems for older 
adults. One major factor is users’ trust in the eHealth 
service providers. eHealth has some identified problems 
such as the misinterpretation of provided information, 
technical difficulties, and security and privacy issues. For 
these matters, the users’ trust in the service provider has 
been pointed out as the main factor in several studies [20, 
42]. Older adults’ confidence in the interaction with high‐
technology devices seems to be generally lower if 
compared to younger people [43]. There are for various 
reasons a need for support, and a support that includes 
both technical and social aspects [23]. Trust was also 
established as a crucial factor in another study on eHealth 
systems in rural Bangladesh [44]. 

5.2. Personal integrity and privacy 

As discussed in the study by [19], the perceived 
benefits of using eHealth interventions must be weighed 
against the perceived privacy concerns. The 
recommendation from this study is to minimise duration 
of monitoring technologies, and to never use more 
monitoring than the actual needs. As an example, a so-
called point light camera can transmit images where 
activities can be distinguished without revealing any 
personal identity. This can be compared to the more 
detailed images captured with a video camera, where 

personal integrity definitely is an issue [19]. Not a 
surprising finding, but it has been pointed out that users 
are more willing to use the relatively non-intruding 
monitoring systems [39]. 

On the other hand, when the usefulness of eHealth 
services is perceived as high, users are willing to 
compromise on privacy. This is an important balance to 
handle for healthcare providers, the one between the 
implementation of monitoring systems, and older adults’ 
privacy [31]. Without respect for personal integrity, the 
aim of independent living will never be achieved. 

5.3. Technology acceptance  

Older adults’ attitudes towards the use of eHealth 
services are strongly dependent on the services’ 
usefulness, the ease of use, and the general attitude toward 
using eHealth services [20, 24, 45].  This is not surprising 
since these are the major factors in the technology 
acceptance model (TAM). This study also found that the 
TAM model did not include the dependencies on the 
quality of internet connection, and on adequate 
information. The conclusion from the study on technology 
acceptance carried out by [19], is close to what was 
discussed in the previous section on trust.  Older adults 
can definitely perceive the benefits of technology in their 
homes, but the acceptance is related to integrity issues 
related to monitoring technologies. 

The older standpoint that the adoption of technology 
among older adults mainly is a matter of only costs and 
performance efficiency has been revised. In [23], the 
authors highlighted technology acceptance should be seen 
as a complex issue that is affected by several other factors. 
Other than usefulness and usability, the most important 
identified factors were support, emotion, independence, 
affordability, accessibility, experience and confidence. 
Regarding the more general eHealth services, a known 
hypothesis is  the preparedness to use eHealth services is 
increasing for users with high level of  ICT proficiency, 
however, a study by [46] determined that a better ICT 
experience might increase the intention to use the eHealth 
services. An explanation might be that older adults with a 
higher ICT proficiency, also have a good understanding in 
the risks involved in using eHealth services.    

5.4. eHealth literacy   

To design user-friendly and inclusive eHealth servises 
and systems, it is of utmost importance to understand the 
deficits that come with ageing. eHealth services must be 
easy to learn and use also for the target group of older 
adults [25, 47, 48]. However, even with an older adult 
centred design, eHealth services will hardly be self-
explanatory and eHealth literacy is also dependent on 
proper training [35, 47]. The recommendation from the 
study by [32], is that the training initiatives for ageing 
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adults ought to consider the age-related changes in ability 
in the target group.  

As brought up by many researchers in the field, an 
improved education with proper training is considered a 
fundamental factor for successful eServices for older 
adults [49, 50].   In an extension of this fundament, the 
author in study [30] had the remark that education and 
training is not enough even for adults that have graduated 
from high school. Furthermore, this study also suggested 
that new and modern technology such as touch screens 
and voice activation could be involved to facilitate older 
adults' use of eHealth services [30]. 

In the study [51], the authors observed that ageing has 
a direct relationship to the ability of understanding 
information. Older adults often have a reduced ability to 
use eHealth services and a generally low eHealth literacy. 
The presented recommendation in the study is to redesign 
eHealth systems, and that the related eHealth literacy 
issue should be addressed [51].  

Relevant education with a pre-training that involves 
exercises related to the actual eHealth applications, would 
certainly improve older adults’ intention and ability to use 
them. What also seems to be a plausible prediction is that 
the future will have a growing number of older adults who 
have used internet services on a regular basis. Persons that 
have started to use eServices early in life, will probably 
continue to use them as older adults [26]. 

5.5. Accessibility of ICT 

As highlighted in the study [20], reliable internet access 
is a crucial factor, and there are a large number of 
variations of ICT infrastructures in different parts of the 
world. Stable access to technology has sometimes been 
neglected in eHealth design for older adults [23, 52]. When 
the underlying infrastructure that is taken for granted is 
missing, services can entirely fail. In many countries, this 
can be a barrier to solutions that have been successful in 
other parts of the world. Countries with low-income 
populations often have an internal digital division that 
demands specific design solutions to address 
technological obstacles [37]. Finally, as highlighted in the 
study [34], eHealth systems for older adults should 
preferably have a simple and user-friendly technical 
design and have a straightforward focus on 
demonstrating the valuable benefits. 

6. Conclusion 

This study shed light on the major determinants of 
acceptance and adoption of eHealth systems for older 
adults. Trust in technology and personal ability to use the 
eHealth systems, personal integrity and privacy, fear to 
use new technology, eHealth education and literacy, and 
accessibility of ICT infrastructure and services are of 
utmost importance.   

 Findings also highlighted that independent living and 
human well-being should be the overall aim of future 
eHealth, which also was a recommendation in the study 
by [45]. In order to accomplish this aim, the suggestion is, 
as highlighted in the studies [22] and [25], a human-
centred eHealth design, where the older adults should be 
actively involved, and empowered in the design and 
development of eHealth systems and services. Finally, 
proper education and training on the use of eHealth 
services is also of great importance. 

7. Future Work 

This study shed light on the main critical factors for 
human-computer interaction in the area of eHealth 
services for older adults. The interesting next step would 
be to investigate in which sub-fields older adults have the 
largest need for eHealth services and telecare. Further 
research is needed to investigate if the identified factors 
are general for all diseases, or how might their significance 
be changed depending on different types of diseases?  
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