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Abstract
We describe in this paper a pilot study for identifying factors that determine the adoption
and usage of mobile devices and services by elderly population. The elderly are an often
neglected group in product development and marketing, but they are the only growing
age group in most developed societies. Based on UTAUT and using semi-structured
interviews with a number of different stakeholders interested in elderly people, we
identify a set of issues that need to be taken into account when designing technology and
services for the elderly. The results of our study indicate that elderly people are
interested in using mobile phones and services, but these services need to deliver real
value for them. This value is pronounced in form of more social, active, meaningful and
independent life.

Introduction
Elderly people seem to have been a neglected user group in design of mobile devices and
services, although the requirements to create well functioning solutions for them are very
well known. The aim of this pilot study is to enlighten these issues based on former
research on technology adoption and acceptance, particularly UTAUT (Venkatesh et al,
2003). Unified Theory of Acceptance and Use of Technology (UTAUT) consists of four
core constructs: performance expectancy, effort expectancy, social influence and
facilitating conditions, and four moderators: gender, age, experience and voluntariness of
use. These constructs and moderators affect the Behavioral Intention, that is, the user’s
thoughts and plans of using new technology and finally the using itself, Use Behavior.
(Venkatesh et al, 2003)

In this pilot study, UTAUT served as analytical lenses to identify the relevant concepts in
context of elderly users of mobile devices and services. We used the UTAUT framework
as a basis of discussion when interviewing 16 persons, who held different views on the
challenges related to the adoption of mobile devices and technologies by elderly people.
We will next review some earlier research on technology adoption by elderly people, and
discuss the concepts of age and functional capacity. In the third section we introduce our
empirical study, and offer an overview of the results. The paper concludes with summary
and conclusions.

Earlier research on technology adoption by elderly people
About 20 years ago, Gilly and Zeithmal (1987) studied how elderly people adopt new
technologies of that time, namely, Automatic Teller Machines, scanner-equipped grocery
stores, electronic fund transfers, and custom telephone call services. The central
conclusion of the study was, that any new technology must also meet the needs of the
elderly. They found out, that elderly people, who are traditionally considered to be
resisting to change, do adopt new technologies, when they are suitable and easy enough
to use for them. Role of targeted marketing was found to be of critical importance (Gilly
& Zeithmal 1987). Another study in early 1990’s on elderly people’s adoption of
Automatic Teller Machines (Smither & Braun 1994) revealed that mechanical-reasoning
skills and positive attitude toward ATMs increased the willingness to adopt the new
technology. Smither and Braun (1994) highlighted the importance of usefulness,
convenience, safety and complexity of innovations.
Mathur (1999) developed a model to interpret adoption of technology within socialization
framework, which means that the influence of socialization agents or change agents is
taken into account. Pertaining to elderly people these agents can be family members, like
children or grand-children, who may trigger cognitive steps (awareness and interest about
technology) and behavioral steps (trial and adoption of technology) as defined in
socialization framework. The older the person is, the more difficult the adoption of
technology is likely to be, which in turn increases the role of help from family members.
An important implication for marketers and policy makers was that younger family
members also make often the decision of acquiring new technology for their elderly
relatives.

Age and Functional Capacity
Age as a concept is relative and open to various interpretations, and physical age does not
always correlate with the feeling how old a person thinks he or she is (Sherman, 2001;
Lippincott, 2004). According to social scientists, there are four kinds of aging, which
should be taken into account in right context (Lippincott, 2004)
-

Functional age; pertains to senses, appearance, activity, body functions
Historical age; accounts for a person’s relation to a specific cultural event

-

Social age; accounts for a society’s rites of passage
Societal age; investigates ageism, the specific culture’s perception of aging that
the individual

Age is included in several adoption models and it correlates very often with intention and
usage of mobile technology. For instance, Carlsson et al (2005) found that age is the only
significant predictor for use of mobile services. However, when the target group is
elderly people, e.g. persons between 65 and 95 years, the age does not necessarily have as
big impact as it has with juvenile.
In most cases, research on aging and communication, as well as adoption of technologies,
uses chronological age as measurement, because it is so easily measurable. However,
impairments to vision, hearing, cognitive skills and mobility could be much more
informative. Hence, instead of age, functional capacity has been suggested to be used as a
moderator. Functional capacity of a human being consists of physical (e.g. vision, hearing
or coordination problems), psychological (e.g. dementia or depression), and social (e.g.
loneliness) aspects.

Empirical study setting and preliminary results
Finland is one of the fastest ageing countries in Europe. Year 1999 there were about 5,2
million inhabitants in Finland, 15 % of whom were older than 65 years old. It is expected
that the corresponding percentage will be 25 in year 2030 (MSAH 1999). Similar trend is
expected to be experienced in other western countries, but not in developing countries,
such as most African countries. Also life expectancy is increasing every where, so that
centenarians (persons older than 100 years) are expected to increase 15-fold between
years 1999 and 2050. Another aspect is that women will live much longer than men
(United Nations 2007).
Most of the Finnish elderly people, 86% of all older than 75 years, live alone or with a
spouse in their own homes (MSAH 1999). Service homes, which have been planned
specifically for elderly or disabled, have become more and more popular and they are
replacing or postponing the need of institutional care. Service homes are ordinary flats,
but they are designed for people, who have problems with physical functional capabilities
and these people can buy extra services like cleaning, laundry or nursing. About 10% of
at least 75 years old persons need long-term institutional care.
Obstacle-free home and daily environment, transport and dissemination of information
increase the independence of older people. To ensure smooth daily routines and a
meaningful life, it is important that the essential services are available close by. Prime
examples of fundamental community services include a grocery store, a post office, a
pharmacy, a bank and a laundry service as well as certain social welfare and health
services. The wider the selection of community and ambulatory services is, the more
flexibly older people will receive assistance and support. Older people generally place

high value on public social welfare and health services. When in need of assistance, most
of them consider municipal services the preferred alternative.
In this explorative pilot study we aim at identifying the factors that are relevant for
adoption and use of mobile devices and services by elderly people in Finland.

Research methodology
Empirical part of our qualitative pilot study was based on semi-structured interviews with
persons who represented different focus groups: mobile device manufacturers, mobile
operators, voluntary organizations aiming at educating elderly people, public and private
home care and nursing homes, as well as welfare development institutions (see Appendix
for list of the interviewees and their organizations). To find out, which factors may have
essential impact to adoption of mobile devices and services by elderly people, 12
interviews were conducted (in Finnish); two of these twelve interviews were group
meetings, one with five persons and one with two persons. Number of participants totaled
to 16 persons, including four males and twelve females.
The discussions were mainly based on the particular expertise of each interviewee, but
also the subjective opinions and experiences of the interviewees were of interest. All
interviews lasted from one to two and a half hours, and were recorded into mp3-files,
except one which was written down. The interviews were transcribed and sent back to the
interviewees for review. After review and corrections, the interviews and emerged
themes were analyzed. We will introduce these themes in the following section.

Results of the pilot study
All the interviewees agreed that functional capacity is an important factor, which impacts
the adoption of new services. Within mobile phone context, a user must be capable to
handle the physical device as well as to understand and remember how the device and the
services work. Products and users must match; when functional capacity diminishes, a
mobile phone will be replaced by a simpler security phone.
How fast and how severely functional capacity diminishes is individual. There are very
active and sharp 80-years-old people, and there are 60-years-old persons, who have
overwhelming problems with daily routines. The challenge for the society as well as
mobile service industry is the increasing amount of aging people, of which many are
suffering from degraded functional capacity. It should not be forgotten, however, that
even people who are hospitalized and totally dependent on external help, might be able
and willing to use, for instance, entertainment services, such as, selecting music to their
headphones. Then again, as one of the interviewees noted, if an elderly person has his or
her health to worry about, mobile services are not necessarily among the first things to
think about, unless there is a mobile service that can be used to mitigate these worries.

Expected Benefits of mobile devices and services
The benefit of using mobile phones and services turned out to be one of the most salient
factors in every interview. Elderly people accept and take new technical solutions in use,
if they bring relief in daily life, for example, by facilitating living in own apartment or by
enhancing security.
The benefits are valued differently by different people. One obvious reason or benefit for
acquiring a mobile phone and using services is the need to communicate with other
people, such as, friends, children and grand children. Also, if the elderly person uses taxi
services to get around, the possibility to call for a taxi back to home, for example, from a
pharmacy, can be less awkward by using own mobile phone instead of asking the
pharmacist to call for one. One of the interviewees told about an 88-year-old clearly
demented elderly, who had bought a mobile phone because she wanted to be reachable
and she could not carry her fixed-line phone with her.
Demand and usage of mobile phones might increase, if there were more utility services
available. For instance, in some Finnish cities, both public and private dental clinics send
a SMS to inform a customer about new possible appointments. Also libraries may send a
notification about a reserved book that is ready to be collected. In Helsinki area, some of
the interviewees were recommending and using themselves the mobile tickets of Helsinki
City Transport (HCT 2006; see also Mallat et al, 2006) and Parkit and NextPark parking
services (Helsinki Parking 2006). One interviewee said that many patients, including
elderly people, are happy to receive the results of blood tests from their physician, when
the results do not call for any further action. Two of the interviewees were also thinking
about the possibilities of enhanced communication with mobile phone with and by the
church of an elderly person.
Some interviewees pointed out that entertainment services are falsely often associated
with younger consumers alone. For example, a company called Audio Riders (Audio
Riders 2006) is one of the most well known Finnish content and service providers of
guided recreational services. Their primary product is a program service that can be
updated via internet. A user can select quizzes, physical exercises, handicraft instructions
or religious programs by pressing a single button. This service is Internet based and
normally used by nursing home staff but, as one of the interviewees argued, could also be
used by elderly people themselves through their mobile devices. Another interviewee
commented that it is overly short-sighted to ignore or neglect elderly peoples’
entertainment services, which could remedy the increasing loneliness of elderly people.
Games which train and maintain brain activities and memory can be very useful and
entertaining at the same time.

Feel of security
Fears of elderly people are commonly related to expectation of death or impairment of
health of oneself, spouse or friends. Elderly people might also be worried about coping
with their daily lives, sometimes in terms of surviving economically. The increased
feeling of security created by having a mobile phone seems to have a significant role in
adoption of mobile phones and services by elderly people.
According to several interviewees, also elderly people have a mobile phone because they
want to be reachable. For instance, when going to their summer cottages or in the forests
to pick up mushrooms or berries, a mobile phone brings feeling of security. One of the
interviewees told how an elderly person had been cross-country skiing and she had fallen
down breaking her thigh. Luckily, the lady had been able to call help by using her mobile
phone. Afterwards, she had told everyone, how the mobile phone had saved her life.
Elderly people suffering severe memory problems, like dementia or Alzheimer’s disease,
tend to wander and get lost. Cell-based positioning by mobile phones is a technique,
which can be used to locate and find persons, but only with limited accuracy. When the
new generation of mobile phones equipped with Global Positioning System (GPS)
becomes more common, service providers have an opportunity to generate new location
based services. An important feature of mobile phones is that it is possible to call
emergency numbers, even if the key-lock of the phone is on or if a possible saldo-limit is
exceeded. Another interviewee estimated that even a person, who suffers from dementia,
might be able to answer the mobile phone, even if he or she was not used to making
phone calls with it.
Mobile phones can also provide the relatives of an elderly person with some peace of
mind. For example, with an electronic medication dispenser, the family of an elderly can
ensure that the elderly takes his or her medication. Helsinki City Health Care is piloting
with am electronic dispenser, which uses GSM technology. The dispenser reminds the
customer to take his or her medication. If the medication is not removed from the
dispenser, first an automatic voice reminder call is made to the phone of the customer,
and then, if needed, an alarm goes through a patient portal, which forwards a message to
a nurse’s cell phone. After that, a nurse goes and checks up on the customer.
The most widely known and used mobile device related to safety of elderly people is the
so-called security phone. The phone is attached to the fixed line phone of the customer
and is connected to a predefined number at social services, health care center, or home
care services office. The customer carries with him or her a small device, attached to his
or her wrist or hanging on his/her neck. This phone has one button only: by pushing this
button, the elderly person can make an alarm and the other end can open a speech
channel. If the customer does not answer to a call, the care center automatically sends
help. Security phone is also an prime example of a device and a service, which promotes
the prolonged autonomy of elderly people.

Usability of mobile devices and services
In addition to offering useful services, the usability of the devices and services is of
crucial importance. Enter ry, an ICT-association for seniors (Enter, 2006), has been
teaching elderly people since 1997 to use personal computers, internet, digital television,
and mobile phones. In year 2002, they gathered features for an ideal mobile phone that
would satisfy the basic needs of elderly consumer, and concluded that the adequate basic
feature of being able to receive and make phone calls and text messages are the most
important requirements.
The predominantly needed feature within usability is the large size of screen and keypad.
The possibility to change the font size on the screen can also be helpful. Low-powered
back lights and their too quick automatic switch-off are also problems experienced by
many elderly.
Problems with small keypad can also be overpowering. Keys should be clearly embossed
and positioned so that a user can not press several keys by mistake at the same time.
Another related problem is created by the keypad lock. Switching the lock on and off
typically requires pressing two buttons in a sequence and typically quite quickly so. This
problem can, however, be avoided with a flip or slide cover phone, where there is no
need for a keypad lock. Even if the elderly people are not generally so interested in
fashions and new colored covers, in some cases elderly person has been happy with a
colorful phone, because it is easier to find. One feature, which may increase usability of
mobile phones for hearing-impaired people, is vibrating call alert. In general, users with
dementia, which is not yet severe, may benefit, if the phone indicates incoming call by
stimulating three senses by vibration, sound and flashing light.
The most common problem, which came out in the interviews, is related to charging the
batteries of the mobile phones. Elderly people can forget to do it, particularly if they are
using their phone only occasionally. Surprisingly, there have been more problems with
charging stand than with chargers, which are plugged with a wire directly to a phone. If
the phone has been mounted carelessly on a charging stand, the pins do not touch each
other properly, and the battery is not charged.
There are also matters that pertain to mobile services and functionality of mobile systems.
Services, which need authentication and other protection of sensitive information, such
as, bank account numbers, medical information, or other personal records, are becoming
more numerous. Increase of protection makes systems more difficult to use, for instance,
because of changing passwords.
Changing functions and features of mobile phones are causing difficulties for elderly
people, as well. Structure of menus might change from a phone model to another. Phones
increasingly resemble computers, and earlier easy-to-follow circular menus are being
replaced with editable views of icons. Even if it is helpful to many users to have many
functions visible in a glimpse, this may be problematic to elderly suffering from memory
problems; static structures are easier to remember. Also changing naming conventions are

confusing; in some phone models from a same manufacturer they are using terms like
“calendar” and “time management” for the same thing.

Barriers to use
Transition from intention to actual use is not always straightforward, even if the intention
is strong. Children buy mobile phones to their elderly parents, but the devices are
unfortunately often left in drawers because of the usability problems discussed in the
previous section.
Several interviewees also criticized the current processes of starting to use the services,
which might include a complicated registration process online, or in some cases, visit to a
physical office of a service provider. Some barriers are related to the way many elderly
people may use their mobile devices, that is, very occasionally. If there is a long time
after last using the phone, a person can easily forget how the device works. Particularly
demented elderly might also forget to charge the batteries, they may misplace the small
device easily, and overall, learning how to use the phone and even using the speed dialing
can be difficult.
Anxiety
Unknown and new things tend to create anxiety. Some interviewees thought that
especially elderly people are afraid that they somehow break their mobile devices. People
suffering from dementia are in even more difficult position. With new technology, they
might feel that they are not able to control what happens around them and this can lead to
severe frustration and even fear. A person might, for example, be afraid of blinking LED
lights or devices making strange sounds, if he does not remember what those lights or
sounds are for. Furthermore, one of the interviewees thought that an elderly person
carrying a security phone might feel uncomfortable, because with the security phone, he
or she is admitting that something is wrong.
Training and guidance
Manuals and written instructions from device or service provider are often said to have
been “written from an engineer to another”. Instructions should be simple enough for
everyone to understand: one interviewee told about an 87-year-old mobile phone user,
who said that she could find the right page in the user manual, but since the language was
such difficult jargon, she could still not figure out how to send a text message.
One interviewee told that her organization hired a person to a specific mobile service
project in the area of health care. This person was technically oriented, but belonged to
same target group as users and she was able to rewrite documentation and manuals in a
language understood by the target group. Simplified instructions are often also written by
children or grandchildren to their elderly parents. Overall, as most people’s capacity to
adopt and memorize new things slows down when they are getting older, patience and

repetition might be required in teaching, and this is often best provided by friends or
relatives.
In bigger cities some organizations, associations and municipal institutes arrange courses
of computer and communication technology. ENTER has trained so called “mobile phone
pilots” i.e. like pilots who guide ships into harbor. These experienced mobile phone users
are peer-to-peer guides to elderly people.
One interviewee also suggested that mobile phone retailers could, as a service, pre-set the
phone of an elderly customer with basic settings and the customer’s phone numbers. If
the use of mobile devices is learned before serious memory problems, the required skills
may endure longer. In this respect, younger generations that have grown up with a range
of technologies, will be in easier position as mobile device and service users when they
get old.
Price
Even if explicit price and cost factors are missing from all earlier technology adoption
models primary designed for organizational adoption, in the context of consumer
behavior, price is considered a very important factor. The current generation of warsurviving elderly people is highly price sensitive and considers spending carefully.
Comparing prices between different service providers and operators can be very difficult,
as is knowing which services are priced according to time, and which according to the
amount of data transferred. One interviewee told about an elderly person, who was not
sure if even pushing the buttons of a mobile phone keeping it on would cost something.

Social Influence on decision to adopt and use
Social influence is included in several diffusion theories, also UTAUT (Venkatesh et al,
2003). A common topic of emerging in the interviews was on who makes the decision to
buy a mobile phone or take different mobile services in use. Almost every interviewee
mentioned children and grand-children of an elderly person as those, whose opinion
impacts elderly person’s behavior the most. Grand-children, who are using a lot of
mobile services themselves, tend to be more influential than children, when it comes to
adoption of mobile devices. On the other hand, especially children are worried about their
elderly parents’ welfare and they often push their parents to buy a mobile phone to be
able to reach and be reachable by them. It is seems to be quite often that children make
the decision for their elderly parents. Making the decision for them may, however, lead to
a situation where the elderly person possibly tries the device or service, but does not
continue using it, for the reasons discussed earlier in this paper.
The interviewees offered diverse opinions about peers, other elderly people, as source of
social influence in adopting new technologies and services. Some of the interviewees
thought, that peers do not have any significant impact on opinions of elderly people, at
least compared to their grand-children. Then again, one interviewee told about an elderly

lady who had started to use a mobile phone, because her friends had started to send text
messages when deciding where to meet each other. Before also she got a mobile phone,
her friends had had to call her to tell her about their decisions, and she had felt herself
excluded. Now elderly people are learning to send text messages, to communicate with
their friends, or children and grand-children, but they are not generally interested in ringtones and wallpapers. Nevertheless, it may not take long before seniors start showing
pictures of their grand-children on their mobile phone, or using one as a background
picture.
When elderly people become increasingly dependent on external help, such as, home and
health care services, they often form personal relationships to these employees. Several
interviewees regarded nurses and home care workers as strong opinion formers, as they
are in a position to recommend services and even give guidance. Another comment was
that elderly people are, in general, likely to obey different authorities. Hence, the doctors
or nurses a may have a strong influence in the decision making about getting a mobile
phone. Other reference groups with varying level of influence consist of clubs for retired,
patient organizations or special interest groups, and hobby or travel clubs.

Summary and Conclusions
In this paper, we described a pilot study for identifying factors that determine the
adoption and usage of mobile devices and services by elderly population. The elderly are
an often neglected group for product development and marketing, but they are the only
increasing age group in most developed societies. The contemporary elderly are not
necessarily interested in state-of-the-art devices, but rather value services that can make
their every day life and tasks easier and provide added safety.
Based on theoretical lenses provided by UTAUT (Venkatesh et al, 2003), and using semistructured interviews with a number of different stakeholders interested in elderly people,
we have identified a range of issues that need to be taken into account when designing
technology and services for the increasingly large customers base of elderly people.
There was a clear consensus among the interviewees that elderly people are interested in
using mobile phones and services, but these services need to deliver real value for them.
The real value can stem on one hand from extended possibilities to communicate with
relatives and other reference groups, and on other hand from critical services, such as
emergency and health information services, as well as municipal services, such as
reminders of doctor’s appointments and book returns to library. All these services
together can provide real benefits for the elderly, in form of more social, active and
meaningful life, as well as in allowing them to live independent life longer.
The major shortcomings of current mobile devices and services were seen in the ease of
use, and for non-technically-oriented person incomprehensible manuals and instructions.
Furthermore, some physical limitations, such as the small keys and the limited size of the
screen were seen as severe limiting factors for the usage of mobile devices by the elderly.

Lack of clear pricing models for most current services was also considered a barrier to
adoption by many of the interviewees.
We see that there is great value in studying the needs and user behavior of elderly mobile
service users. As a matter of fact, the keyword here should not be age, but rather,
functional capacity. Future studies in the impact of changing functional capacity in
different user groups is expected to result in a better understanding on adoption and use
of mobile devices and services, for both the academics as well as the practitioners.
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Managing director, Culminatum Oy

-
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-

Development Director, Health Care, TeliaSonera

-

Researcher, VTT

-

Director, STAKES

-

Managing director, Finnish Wellbeing Center

-

Managing director, Yrjö and Hanna Foundation

-

Home care manager, Helsinki city department of health

-

Research nurse, Helsinki city department of health

-

Researcher, Nokia Technology Platform

-

Researcher, Nokia Technology Platform
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Executive director, Enter ry

-

Project manager, Enter ry

-

Mobile phone pilot, Enter ry

-
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Mobile phone pilot, Enter ry

