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Abstract—The aim of the present study was to specify the needs
of elderly for a health-enhancing tablet-based service. An
interview study was performed with voluntary elderly (N=19,
female 15, male 4, aged 76.2 years (SD 8.3)). The attitudes
towards improving health behaviours and technology utilisation
were explored. The content illustrations were developed for the
interviews, and evaluated by participants using a numerical scale
(1 very poor - 5 very good) and verbal feedback. Content analysis
was used in the analysis of qualitative data. Taking care of one’s
own well-being comprehensively was the most important
incentive to maintain one’s activity. Content illustrations were
evaluated as high (average 2.9-4.4, current issues, memory
training and exercise instructions as most useful). The diversity
in wishes with respect to the contents of the service should be
taken into account, and the customisation of the service will
permit its use by different groups of end-users.
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INTRODUCTION

One of the most important challenges for societies is to
encourage older persons to maintain their comprehensive
functionality despite the normal physiological changes caused
by aging [1]. Lifespans are increasing, and one target is to
motivate the elderly to enhance their state of health so that
more people can live autonomously longer. The need to
improve the functionality of older people has been globally
recognised [2]. Struggling with shrinking social life has been
found to be common among the elderly when they are getting
more impaired [3], so the active lifestyle should also be
supported.

The digital divide and the importance of developing
accessible services for the elderly have been recognised, and
user involvement has been found to be a feasible method to
contribute to the development of suitable services [4]. The
acceptance of technology may be related to the state of health
and the intention to use new technological services is strongly
dependent on how useful and reliable the service is found by
the user [5]. By involving the end-users in the development
process of a service, emerging attitudes towards utilising
technology and supporting health behaviour can be taken into
account in the development of the content of the service.

Mobile technology has been used with promising results to
improve the well-being of the elderly in several areas to
promote functionality, e.g., physical activity, self-management
of diseases and inquiries of health status [6-8]. Computer-based
interventions have also been conducted with persons suffering
mild cognitive impairment, and the results demonstrated that
cognitive skills could be improved by memory training with

well-designed technologically supported tasks [9]. Mobile
technology enables the use of many features, e.g., text
messaging [8], and different applications with media-rich
content [7] in supporting health behaviour. The results of
recent study demonstrate that health interventions via tablet
computers are feasible in an elderly population; graphically
demonstrated progress in training and the application was
found to motivate individuals to perform exercise in patients
not motivated to exercise before the use of the application [10].
Furthermore, adherence to such programs, e.g., in mobile
rehabilitation, has been satisfactory, as was explored with the
aged people in a previous study conducted at the University of
Jyvaskylé (Personal Mobile Space -project) [11].

The aim of the present study was to develop a new mobile
optimised client-server web-service without complicated extra
devices for inexperienced technology users. Considering the
changing age structure of the population and its effects on the
dependency ratio, the objective was specified not only to
enhance health behaviours in the elderly but also to promote
learning to use digital services in the preventive phase when
they continue to live autonomously. The research question was
“What motivates the elderly to comprehensively promote their
health behaviour, and how a mobile technology based service
should be designed to meet the needs of end-users”.

STUDY DESIGN

The ideas for the content of the self-care service came from
recent studies [7, 11] and available services, e.g., Sports
Tracker and HeiaHeia (https://play.google.com/store), and
some content was designed based on the ideas of researchers in
the project. In total, twelve content illustrations were
brainstormed, and the pictures were drawn by researchers
(figure 1). First, useful information about services for the
elderly in the city was designed to be provided via tablet.
Themed information packages of, for example, the history of
the city and various hobbies were considered to be interesting
for end-users. Secondly, health behaviour support was
considered comprehensively. To support physical activity, the
idea of exercise instructions (figure 1) and self-monitoring of
physical activity was proposed. Dietary guidelines were
mentioned as one content illustration. To encourage older
people to participate in social activities, information about
current local events could be important. The social aspect was
also designed to track physical activity as a social goal in the
different sports. For cognitive training, memory games (figure
1) were thought to be interesting for elderly and easy to
implement on mobile device. For mental well-being, the idea
was proposed to include inquiries about mental tone to
encourage individuals to self-monitor their own status.
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Exercise instructions Memory training
An example of exercise instructions:
Game-Iike memory training.

Stand on one leg. Lean forward. Choose

a safe angle. Repeat three times, ten

seconds at a time.
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Figure 1. Examples of content illustrations of “exercise instructions” and
“memory training”. A draft of the picture and the main function of each idea
were demonstrated.

With respect to compliance, the game-like and
entertainment aspects were brainstormed to be a part of the
utility service to improve the attractiveness of the service. An
option for self-monitoring physical activity was designed to be
like a game; when one tracks some activity, a prize will be
gained, such as a proverb or riddle. Additionally, allowing
television and radio programs to be attained as part of the
service was reasoned to be motivating. Motivational messages
have been used in previous studies [7], so messages to
encourage physical activity and reminders of the various events
and health behaviours were considered. Many older people find
the weather forecast useful, and a game-like option was
brainstormed to make the one’s own forecast and compare it
with others’. The game-like solutions are worth exploring
within groups of older people because, e.g., playing
videogames has been noticed to be related to well-being in
groups of older people [12].

METHODS

Description of the Participants

Based on the pre-study, the interviews were included with
19 older people (female (F) 15, male (M) 4), aged 76.2 (SD
8.3) years-old. The voluntary participants were recruited via
employees of the social and healthcare services, City of
Jyvaskyld, Finland. The interviews were conducted in the
autumn of 2012, from November to December, at the
participants’ homes.

Three of the participants were living in a group home and
the rest autonomously (alone or with a spouse) or were
receiving some public home care assistance. The participants
were quite satisfied with their state of health, but some
functional capacity limits were described; the most prevalent
limit was the need for eyeglasses or hearing instruments. A
lack of balance and mild memory impairment was also
mentioned, but in general, the participants felt confident to deal
with everyday tasks autonomously.

Data collection

The interview questions were semi-structured, and the
interview proceeded on the basis of the responses by themes.
The themes of interviews were as follows: supporting health
behaviour, attitudes towards the use of technology and ideas

for self-care service content. The duration of the interviews
was 25-72 minutes.

First, the participants were asked what type of things could
encourage participation in sports or taking responsibility of
own well-being. Some features that could be used to support
health behaviour were discussed, such as cheering, reminders,
instructions, game-like features, goals and external monitoring.
Second, participants were asked about technology, including
questions related to previous experiences, the use of
information and communication technology, communicating or
saving one’s health data and sharing health data with relatives
or healthcare personnel via technological services. Third, the
content illustrations were presented to participants via a tablet
device to make it easier to evaluate the need and the
willingness to use different service components as well as to
demonstrate the use of the tablet computer. The participants
evaluated the content illustrations on a numerical scale (1 very
poor - 5 very good) with the Mobile jQuery HTML—-inquiry via
a tablet computer. The pros and cons of the content illustrations
were discussed as well.

Analysis of the data

In content analysis, the coding frame was created using the
main themes of the interview. The concept-driven approach
was used when categorising the data into the following major
categories:  “supporting  health  behaviour”, “utilising
technology” and “contents of the service”. The data-driven
sub-categories were formed to specify the meanings of the
main categories [13]. Categorisation was performed carefully
by the first author and was discussed in cooperation with the
second author. The Atlas.ti 7.0 was used to code the data. The
data were analysed to determine what motivates better health
behaviours in the elderly and to determine how the opinions of
the interview participants could be utilised in developing the
Vetreeni service. The mean score for each evaluation of
content illustration was calculated using Excel, and the
suitability of tablet computer to answer inquiries was
evaluated.
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RESULTS

Supporting health behaviour

The participants’ physical activities included everyday
activity and some hobbies. Setting a goal was not deemed
essential; taking care of one’s own well-being, both mental and
physical, was the most important incentive to participate in
sports and in events. The different rehabilitation periods helped
improve motivation, but the participants noted the difficult in
maintaining motivation on one’s own. Many of the participants
thought that external monitoring of health behaviours could be
helpful to maintain motivation; however, some participants did
not like the idea of setting a goal or of someone looking after
reaching the goal.

Different instructions were identified as important, but the
participants expressed confusion in identifying the most
important instructions for health behaviours because so many
types of guidance are provided in magazines and television
programs. Many of the participants recognised the importance



of activities, and senior citizens clubs were especially popular
because of the social aspect. Feeling safe was identified as
essential role; if the participants’ physical functionality were
impaired, transportation services or support would be a
prerequisite for safety.

Utilising Technology

The participants were not very familiar with technology
use; some of the participants had experiences with home
measurements of blood pressure or the use of step counters or
medical device related to monitoring previously diagnosed
disease symptoms. Several individuals used computers, but
they were not familiar with tablet computer. Despite the fact
they were not familiar with the touch screen, they felt quite
confident about using it and were interested in learning. The
participants were asked whether the service should be
developed to work with the tablet computer or via television
with an internet connection. Most participants thought that the
tablet would be easier because of its portability and the ease in
bringing up the service via the tablet device. The simplicity of
not having extra devices was mentioned in favour of tablet
computer.

The attitude towards saving health data to the national
health database (Taltioni) was open-minded. Saving and
sharing information with healthcare personnel and relatives
was thought to be important because of the importance in
understanding an individual’s health state if he or she were not
capable of taking care of medication or his or her health.
Information security was mentioned several times. One of the
concerns with respect to the development of new technology-
based systems was how the elderly would be able to adapt to
using services whose features are constantly changing.

Results of the inquiry

One of the participants did not want to answer the inquiries,
so the content illustrations were evaluated by 18 participants.
The results are presented in figure 2. The most useful and
interesting content illustrations were current events and
services, memory training and exercise instructions, with mean
score of 4.4, 4.2 and 4.2, respectively (1 very poor — 5 very
good).
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Figure 2. Results of the inquiry: the evaluation of each of the content
illustrations (n=18; 1 very poor — 5 very good).

The least interesting content illustrations were weather,
social physical activity goals and self-monitoring of physical
activity, with mean scores of 2.9, 3.2 and 3.2, respectively. The
suitability of the tablet device to respond to the inquiries was
evaluated as high (4.3).

Verbal feedback on the contents

A large number of verbal comments were gathered about
each content illustration. The interviewees commented that
information should be easily available. Some of the
participants thought that a newspaper was adequate for
information, but the content illustrations were generally
evaluated as very useful. Memory training was important for
the participants; the elderly participants stated the importance
of rehearsing cognitive skills because of their decreasing
abilities to remember things. The elderly participated in many
hobbies related to memory exercise as well. Older people
recognise the problems in functionality with ageing. These
individuals know that participation in sport and physical
activity is of increasing importance with age; if one chooses
not to participate, functionality will suffer. Exercise
instructions were evaluated as valuable and the major concern
was that the exercises be safe. One of the main benefits of
exercising was related to socialisation.

When describing the inquiry, the participants mentioned
that the effects on mental well-being was important; the
participants stated that it would be nice if someone sends
inquiries so that they would feel that some people were
interested in their feelings. With respect to diet instructions, the
participants noted that many instructions are available in
magazines and on television. Weight-controlling advice was
considered particularly useful for those with functional limits
to exercising. The supportive messages were evaluated as
motivating by some participants; another did not want external
cheering via the service.

Integrating entertainment content in the service was
evaluated as useful; if one forgot to watch or listen to an
interesting program via television or radio, the program could
be easily watched via the tablet. Some of the participants
already used the internet for this purpose. The educational
aspects were also described as interesting by the participants.
Some participants were interested in history, but there could be
some prompts related to health issues also. It is possible that
the game-like aspect was not employed in the optimal manner
and may not be familiar to older people. Some of the
participants found the games useful; some did not like the
games at all. Self-monitoring of physical activities was not a
very popular aspect of the service for everyone, but many
thought that it might be useful to improve exercise motivation.
The implementation of social physical activity goals was met
with inconsistent feedback; for many of the participants, it was
not easy to think metaphorically about the amounts of exercise.
The participants suggested that weather be included in the
service, but the option to predict the forecast did not receive
much support from participants.



DISCUSSION

Based on findings of the study, the elderly have open-
minded attitudes toward the use of technology to support health
behaviours despite their limited experiences. Recent studies
have proven that mobile technologies have been used to
support the health behaviours of older people with good results
[6, 7, 10, 14]. User involvement has been used in the
development of supportive applications, e.g., for people
suffering mild dementia [15], and has proven to be a good
means of gathering information about the content of the
services in accordance with the wishes of older people.

The elderly participants found current issues, memory
training and exercise instructions the most useful content to
include in the Vetreeni service. Learning to use technology
may also cause positive effects in social interactions (e.g. by
receiving updates of current events) and decrease feeling
loneliness [16]. The memory training was evaluated highly,
and the contents of the tests should be diverse based on the
wishes of participants and recent studies, e.g. memory tasks
and mnemonics [17, 18]. Memory training is a promising
method to improve memory skills, especially for persons
suffering mild cognitive impairment [17]. Mobile technology
has been found to improve mental wellness and self-efficacy;
therefore, mobile technology-based interventions could have
long-term effects [14].

Physical exercises are important to individual functionality
[2], consistent with the opinions of older people. Inquiries and
prompts about the use of the Vetreeni service were designed to
be sent as a part of messaging systems to encourage
participants to think about their healthy habits and the benefits
of the tablet-service. Informational messages can improve
engagement in health-related interventions, and active
communication instead of passive information messages has
also been found to be more interesting for participants [7], so
the inquiries could be highly motivating. The feedback about
physical exercise was very individual-specific; the participants
were aware of the importance of safety when performing
physical exercise, so the acceptance of technological service
might be improved if the contents were developed with
increased personalisation based on one’s state of health [5].

Supporting well-being and functionality through a holistic
approach should be considered in service development because
many aspects of health are dependent on each other [1]. To
prevent digital divide [2] and shrinking of the social life of the
elderly [3], adequate services should be developed, and user
involvement is critical in the developmental process. The next
phase was to explore user experiences in a study with more
participants. Based on these results, the development of the
Vetreeni service will continue with superior knowledge and
understanding of the wishes of the elderly.
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