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Abstract—In this paper, we illustrate a concrete case to apply 
the Life-Based Design approach to identifying human goals for 
technology to achieve. We focus on a form-of-life method of 
design, which seeks to reach a mental state of “digital well-
being.” Digital well-being aims to facilitate digitalization and 
changes in the digital environment, and to maximize the 
availability and accessibility of services. We evaluate the target 
group of senior citizens, who are facing an accelerating pace of 
digitalization of the services in their daily lives. This increases 
their sense of anxiety and undermines their well-being. 

Keywords—Life-based design, digital services, service design, 
digital well-being, ageing   

I. INTRODUCTION 
Technology design is becoming increasingly 
multidimensional. In the 1960s, the idea of using psychology 
to improve computer use or people as models of intelligent 
programs was in its earliest stages. Today designers can 
integrate all kinds of knowledge, ranging from 
nanotechnology to sociology, to construct working 
products—i.e. those that people can adopt and apply to their 
daily lives [1,2,3].  

All too often, people have to try to use non-intuitive 
information systems. Information systems are frequently 
considered ready when they are technically operational, but 
still cause major worries to end users—or are 
incomprehensible to them. These systems may lack the 
necessary knowledge or be unable to use the knowledge they 
should use. In any case they do not work properly or do not 
meet the needs of users, despite their high price tags.  

Digitalization is a social process, which makes it 
complicated to design. Communal software for public digital 
services is often acquired by people who are unfamiliar with 
the complexity of the requirements. Even full-time 
professionals may find it difficult to keep up to date in this 
field. Thus it is hard to develop rational design processes for 
communal software. For various technical reasons, some 
systems which are designed for a particular purpose may be 
hard—or impossible—to adapt to other practical uses. Finally, 
these problems highlight the need to integrate all necessary 
expertise into a rational design system instead of battling with 
systems that are outdated when adapted to practical 
applications. 

The average age throughout the world is increasing due to 
improvements in health care. This rise in life expectancies is 
a positive development, but it also leads to problems that 
should be solved using information technology and emerging 
technologies, such as artificial intelligence (AI). The rational 

adoption of intelligent technologies calls for a 
multidisciplinary approach to managing complex systems 
with various kinds of expertise.  

In this paper, we investigate how such expertise should be 
used to develop new types of digital systems in the field of 
gerontechnology. Gerontechnology concerns technology that 
directly impacts the daily lives of people aged 65 or over [4]. 
Our goal is to define the main user-related design problems 
and the kinds of expertise required to create communal 
information systems for older people. 

II. DIGITALIZATION AND THE USE OF INTERNET BY THE 
ELDERLY 

The population of elderly people in Europe will almost double 
from 87.5 million in 2010 to 152.6 million in 2060. The share 
of those aged 80 and over is expected to rise from 5% to 12% 
during this period [5]. In countries with the highest percentage 
of elderly people, Internet adoption in the 65–74 age group 
ranges from 4–61% [6]. 

In Europe, the traditional multi-generational family 
structure has changed [5] and the elderly people are 
increasingly living alone or as couples without help from the 
younger generation to access new technologies and digital 
services. The public sector aims to improve access to 
digitalized services through legislation and support for 
digitization projects through various forms of grants. 
Digitization has led to an increase in the number of services 
available, the speed of transactions and location-independent 
operations. Yet during this rapid technology change, the needs 
of special groups have not been adequately addressed before 
services are brought into production. Many older people lack 
the necessary equipment and ability to use modern technology 
and digital services. Data protection legislation restricts the 
development of seamless digital services. Many digital 
services require strong authentication procedures, which is an 
overwhelming task for many older people. 

Finland’s society is strongly based on information and its 
utilization, and digital services are considered the fastest and 
easiest way for citizens to interact with the authorities. When 
the use of digital services becomes more widespread, public 
service provision becomes more efficient, which helps to 
conserve public resources.  

More than 500,000 of Finland’s population over the age of 
55 does not use the Internet or digital services [7]. One-fourth 
of Finnish people over 65 (242,000) have never used the 
Internet. Most of them have challenges using digital devices 
such as computers or smart phones [8].  A study by the Finnish 
Institute for Health and Welfare shows that there is a great 



discrepancy between age groups. An estimated 78% of men 
and 81% of women aged 55–74 use the Internet for e-services, 
but only 48% of men and 38% of women over 75 do so [9].  

III. DIGITAL WELL-BEING AS A FORM OF LIFE 
Most studies on human–technology interaction are focused on 
how efficient such systems are. The Life-Based Design (LBD) 
approach to design thinking, however, starts by considering 
human beings and their life conditions. The main tenet of LBD 
is that the purpose of technology and services is to improve 
the quality of life [2]. LBD aims to seek explanations of the 
“why’s” and “what for’s” related to technology use on human 
research grounds. According to LBD, this information 
(produced in a form-of-life analysis) should guide the entire 
design process. Form-of-life analyses of a specific user group 
should generate the human requirements that define how a 
product or service will improve a particular aspect of people’s 
lives. The human requirements are based on the methods and 
results of human life sciences and create the basis for the 
design by introducing the design theme and the requirements 
for achieving the design goal—i.e., the technology’s impact 
on the lives of the target users. This article evaluates digital 
well-being as a form of life and human requirements for 
digital services for the elderly. The human requirements pave 
the way for technological concepts, which define design goals 
for the specific form of life.  

According to the LBD approach, exploring the nature of 
the form of life of older people is necessary in order to 
understand how technology can be harnessed to help them 
achieve the emotional state of “digital well-being.” The goal 
of form-of-life analysis is thus to help define a design problem 
by contextualizing and identifying the problem area and its 
human elements.  

The human requirements for digital well-being originate 
from two primary concepts: the digital divide and 
requirements for inclusive design [10,11,12,13]. The digital 
divide is caused by the failure of technology development to 
sufficiently consider democratic accessibility and the adoption 
of products and services. For example, the digital divide for 
senior citizens can be caused by an inability to use the services 
due to a lack of knowledge, education and training, and even 
a reluctance to acquire and try new technologies [14]. Digital 
services should thus be designed to meet seniors’ needs at the 
service concept design stage.  

Many seniors may be unable to access (or are uninformed 
about) the services offered through technology, as commonly 
used types of interactions may be beyond their competence. 
Difficulties in accessing new technologies and services due to 
a decline in vision and hearing can exclude many from 
benefiting from their advantages in several aspects of life. 
Others may be unable to understand the logic involved in 
operating new technological solutions. Some seniors are 
reluctant to invest the necessary time and effort to learn to use 
new solutions, especially if they have had bad experiences 
using other products or services.  Such experiences can cause 
anxiety in the midst of ever-increasing digitalization in 
seniors’ everyday lives.  

The concept of inclusive design [13] recognizes age and 
disability as part of the normal life course, and offers a 
rationale for design that is more closely aligned with 
contemporary social expectations. According to this approach, 
design should move away from specialist solutions and 

assistive devices towards increasing accessibility and 
inclusivity in mainstream design. 

The remainder of the paper analyses the properties of 
digital well-being and the need to create human requirements 
for concept design. It then considers a more concrete analysis 
of the role of technology in fulfilling the human requirements 
associated with digital well-being. 

A. Human requirements for digital well-being 
Kaijanen and Stenberg (2018) [8] suggest four 
recommendations to enhance inclusion in today’s digital 
society. First, old people need to be included in service 
development. The focus should be on easy-to-use devices, the 
reliability of digital services, and technology usage that does 
not depend on user ability. Second, professional low-cost 
advice should be offered when choosing, buying, or using 
technological and digital services. Third, digital services 
should be free of charge (public) or at least low cost. Fourth, 
service accessibility needs to be promoted and the possibility 
of face-to-face communication kept as an option. Finland’s 
Ministry of Finance has likewise stated that public digital 
services must be functional, easy to use and safe [15]. 

Leikas [14] proposes four main ethical requirements for 
services for older people—self-efficacy, privacy, trust, and 
autonomy. Self-efficacy refers to an individual’s ability to 
achieve a desired outcome; it influences their choice of 
activities as well as their maintenance [16]. Self-efficacy is 
particularly important when a task requires specific 
knowledge and skills, because it is necessary for people to 
have—and to believe to have—knowledge of how to achieve 
a desired outcome [17]. The feeling of self-efficacy in using 
technology is influenced by the complexity and versatility of 
the technology and the support offered by social networks 
(family members, service providers, technical support of the 
workplace, etc.). 

In order to efficiently serve older citizens, applications and 
systems increasingly collect private information about them. 
Older people must be able to trust that this private data in 
different systems and services is protected, and that no one can 
misuse this information (such as a personal code or account 
information). User control is an essential factor when 
designing trust [18]. The user should be able to trust that the 
system or device functions as it should and remains in full 
operational order. When consciously adopting a technology, a 
person should also be able to trust that they can decide whether 
to operate the system/device or not and, for example, to turn it 
off whenever they wish [14].  

Assuring the user’s privacy requires considering the 
following issues [14]: 

• Only very essential information about the user 
should be gathered. 

• The user should be able to easily verify this 
information. 

• The user should be aware of the span of the personal 
information stored, and this span should be abided 
by. 

• The information gathered for a specific purpose 
cannot be used for another purpose without the user’s 
permission. 



• All information gathered during the usage of a 
service should be considered private (except where a 
serious crime is suspected). 

• The user should be informed about the content of the 
data gathered during the usage of a service, and for 
what purpose and how this data is exploited. 

• The user should be able to easily cancel their 
permission to gather and use personal information. 

Autonomy is the perceived ability to control, cope with and 
make personal decisions about how one lives on a day-to-day 
basis, according to one’s own rules and preferences [19]. It is 
a basic element of human rights that should be seriously taken 
into account when designing technology for older people [14]. 

B. From human requirements to concept design 
Digital well-being should also be examined from the point of 
view of innovation: Is it possible to create a solution that 
would prevent the further loss of well-being of senior citizens 
as users of technology? In other words, would it be possible to 
create technology to eliminate the negative impacts of 
digitalization? If technical developments cause—directly or 
indirectly—a digital divide, underuse of technology or 
“technostress” [20], it is fair to ask whether modern 
technology can be used to counteract these affects in order to 
achieve digital well-being. This paper uses the LBD approach 
to explore novel ways to reach a state of well-being supported 
by technology. 

Technology can enhance the well-being of older people in 
many ways [21]. It should also be able to contribute to human–
technology interaction in a way that enables digital well-being 
when needed, regardless of the time and place. Hence, the 
digital well-being of older people should be studied as a 
combination of technology impacts and approaches to 
human–technology interaction, taking three factors into 
account:  

• actions, i.e. the desired states of digital well-being, 

• user interface paradigms, and 

• background technologies. 

Accordingly, the following design requirements should be 
considered: 

• Digital services should be accessible to all users, 
regardless of their abilities. Older people with poor 
manual dexterity and declining vision and cognitive 
capacity can find accessing services with small 
control devices very difficult. 

• All user groups should be considered when 
implementing new services. 

• Fading technology behind the user interface should be 
invisible to the user. 

• The personal interface level should be customized to 
suit each user’s profile. 

After understanding the human requirements for the 
digital well-being of older people, designers must make 
assumptions and decisions about which technologies are most 
compatible with the human requirements and can be used to 
help people reach the state of digital well-being. While there 
are various ways to design digital well-being, some of which 

are culture dependent, there are common technological 
elements. These common elements are studied below as 
examples of services and applications with emerging 
technologies that can help achieve digital well-being.  

IV. THE PROBLEM OF DIGITAL IDENTIFICATION 
In Finland, a minimum of Web Content Accessibility 
Guidelines (WCAG) level of AA is typically required for the 
availability of public web services. WCAG recommendations 
are focused on making Internet content accessible to a wider 
range of people with disabilities, but they do not take into 
account the special needs of older people [22]. The public 
sector has hundreds of information systems, and there is no 
common service interface. Independent service digitization 
solutions lead to the fragmentation of services and numerous 
stand-alone technical solutions [23].   

In Finland, user authentication is a critical issue in 
accessibility, which is strictly controlled by law. Many digital 
services require strong authentication, which can be an 
overwhelming task for older people that prevents them from 
using such services.  

Finland’s Population Register Center maintains the free 
Suomi.fi identification service. Each citizen's electronic 
identity is linked to their personal data in the Finnish 
Population Register System [25]. In 2018, there were 81.7 
million identification cases in the public administration 
system. The center conducted a study in 2019 [24] to identify 
an operational model that would make electronic 
identification for public administration services available to 
the entire population without discriminating against anyone 
regardless of their age or physical restrictions. It proposed 
developing a national identity wallet that can be accompanied, 
in addition to verification, by various licences such as driving 
licence information. 

Other countries have developed their own systems for 
managing electronic identities such as Myinfo in Singapore 
[26], Smart-ID in Estonia [27] and BankID in Sweden [28]. 
However, such systems require users to have the necessary 
equipment and ability to utilize authentication in digital 
services. 

A new social and health care information system called 
Apotti [29] has recently been launched in Helsinki region. 
Apotti’s patient and client portal, Maisa, allows patients and 
clients to digitally manage services, appointments and 
information, and to communicate with health care and social 
care professionals. Signing up for the Maisa portal requires 
strong authentication via a smart device such as a smartphone. 
Seniors can authorize someone else to act on their behalf in 
Maisa [30]. 

Another public service that is relevant to the elderly is 
Kanta, which provides digital services from social and health 
services agencies, such as prescription renewals and viewing 
their own patient information. Strong authentication is 
required to log into this service, and an individual can 
authorize another person to act on her behalf [31]. 

V. TECHNICAL SOLUTIONS 
Digital services require a smartphone, tablet or computer, 

which represents a challenge for older people who have 
experienced a decline in physical or cognitive functioning. A 
possible solution for expanding senior citizens’ access to



 

 

Fig. 1. Intelligent interface with customer-specific digital services 

 

The proposed intelligent interface would identify the 
customer's cognitive and physical abilities to interact with 
digital services. The interface would then choose the 
appropriate form of service based on customer needs and 
select the needed services that best suit the customer. This 
selection would be performed without the customer having to 
actively make any choices. A digital service can have different 
levels of service:  

• Service Level 1: The customer calls by phone to 
receive personalized services based on their profile 
and information collected by the intelligent interface. 

• Service Level 2: The customer calls by phone and 
receives service via voice recognition and AI. 

• Service Level 3: The customer receives digital service 
adjusted to the customer service profile level. 

In the intelligent interface, the customer can be identified, 
for example, based on their identity wallet. Each user is 
provided with an identification code and associated service 
profile that allows them to adjust the level of digital services 
to fit their needs. Individual service profiles should be defined 
based on the LBD approach described above. For digital 
service providers, an intelligent interface and personalized 
service profile provide an opportunity to address the specific 
needs of older people in service design. The service profile 
can be located in the cloud or be stand-alone metadata on the 
customer's smart device, allowing the intelligent interface to 
provide the necessary level of digital services based on 
attributes related to the user’s needs (residence, services used 

in the past, age, cognitive level, date and time, etc.).  The 
interface can deliver customer-related metadata that can be 
utilized in customer service design or digital services built 
with AI components. Each customer's digital service profile 
information is updated at each service event, allowing service 
providers to adjust services in real time. 

VI. DISCUSSION 
Ensuring older people’s digital well-being requires placing 
their everyday lives at the centre of the design process and 
taking it as a starting point for technology design. This makes 
knowledge of human sciences important in the design process. 
Designers need to understand the forms of life in which older 
people live and act, and the three basic elements of forms of 
life—biological, psychological and cultural. 

This article presents a possible technical solution for a service 
architecture that enables unrestricted access to digital services 
for older people. This architecture allows elderly people to 
automatically access the service, hides the authentication 
process and, if necessary, redirects them to a personalized 
telephone service or simplified digital service view. Data 
protection will play a key role in designing solutions that can 
bypass the existing strong technical authentication systems 
and enable the use of digital services by the elderly.  

 It is important to consider how to ensure that an intelligent 
interface prevents user errors in the use of the services—i.e. to 
make sure the user understands what he or she is doing and 
the resulting effects. The proposed service interface also 
enables the further development of digital services by taking 
into account different levels of user needs: the view of the 
digital service provided is tailored to each user. A 
personalized telephone service benefits from an intelligent 



user interface that can automatically transmit disease 
information related to a service event and streamline the 
service process.  

The development of new digital services must take into 
account the needs of specific groups such as senior citizens 
during the early design stage. This poses a major challenge for 
developing digital services, but enables the elderly to live as 
independently as possible, and thus brings savings to society. 
The article outlines the design requirements that should be 
considered when developing digital services for senior 
citizens: 1) Digital services should be accessible to all users, 
regardless of their cognitive abilities. 2) All user groups 
should be considered when implementing new services. 3) 
Fading technology behind the user interface should be 
invisible to the user. 4) A personal interface level should be 
customized to suit each user profile. These requirements also 
serve the needs of other special groups. 

We are currently at the forefront of AI development. This 
article presents an architectural model for an intelligent digital 
interface to bring existing digital services to the end user, but 
this model is only a stand-alone entity and does not consider 
the whole. Future services will feature multiple levels of AI 
components that optimize the relationship between users’ 
needs and the service provided. Identifying user needs, even 
those that the user does not know exist, is used to trigger 
service development across layers of a dynamic service pool.   

The main goal of design is to improve the quality of life. 
This is possible only if the concept is understood on all 
required levels. The designed applications must make sense in 
everyday situations and support the form of life of the users. 
As these everyday contexts are linked to psycho-social rather 
than technological questions, it is essential to outline the ways 
in which communication operates in the design processes of 
modern IT systems. 
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