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A B S T R A C T
The increasingly more visible trend of population ageing necessitates creating 
technologies supporting the functioning of older adults. Consequently, more 
gerontechnologies emerge designed to help the older adults in their daily functioning, 
from devices monitoring the health to special trolleys improving the mobility or Virtual 
Reality devices for active learning. This article aimed to determine the most desired 
group of gerontechnologies among current and future users. It focused on individual 
assessments of the most desirable group of gerontechnologies based on various 
criteria. The investigation aimed to find the criterion rated the highest in the selected 
group of gerontechnologies. The gerontechnology group was assessed against seven 
groups of criteria distinguished by the authors, i.e., Technology Innovation, Technology 
Demand, Social and Ethical Criteria, Technology Usability, Technology Functionality, 
Technology Ease of Use and Technology Use Risk. The survey was conducted in the 
form of a questionnaire, using CAWI (Computer-Assisted Web Interview) and CATI 
(Computer-Assisted Telephone Interview) methods, with the research sample 
comprised of 1 152 residents of Poland. Thus far, no studies have been conducted to 
evaluate this group of technologies based on the above-mentioned criteria. 
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Introduction

In recent years, the ageing society trend has 
become increasingly more distinct. 2019 saw 703 mil-
lion persons aged 65 years or over worldwide, and the 
number is projected to double to 1.5 billion in 2050 

(United Nations, 2019). All world regions will see an 
increase in the size of their older populations between 
2020 and 2050, and the share of the global population 
aged 65 years or over is expected to increase from 9.3 
% in 2020 to 16 % by 2050. As in other European 

pages:   114-126

Halicka, K., & Surel, D. (2021). Gerontechnology — new opportunities in the service of older adults. Engineering Manage-
ment in Production and Services, 13(3), 114-126. doi: 10.2478/emj-2021-0025

https://orcid.org/0000-0003-1174-5545
https://orcid.org/0000-0001-6370-8995


Volume 13 • Issue 3 • 2021

115

Engineering Management in Production and Services

countries and the rest of the world, the phenomenon 
of an ageing society is evident in Poland. In the first 
half of 2020, the population of Poland was over 38 
million (38 354 173), of which over 7 million were 
aged 65 years and older (Central Statistics Office 
Poland, 2020). For comparison, in 2019, the number 
of older people (aged 65 and over) was less than 7 
million (6 947 019) (Central Statistics Office Poland). 
The data show a growing number of older adults in 
Poland, and this trend may continue in the future. 

The ageing phenomenon may have several 
causes. Based on Cursaru, the main factors of popula-
tion ageing are declining fertility rates and increasing 
life expectancy, which was much lower in the 19th 
century (Cursaru, 2018). The ageing population can 
be considered a negative phenomenon due to greater 
strains on budgets for pensions, medical care or vari-
ous benefits (Jarocka & Wang, 2018). The ageing 
trend is also largely related to the improvement of 
living conditions and a wider and more developed 
healthcare system. Increasing numbers of older adults 
also want to take care of their physical and mental 
health, which directly translates into longer life. 

The silver economy is worth mentioning in rais-
ing the issue of population ageing. The concept of the 
silver economy is defined as a considered part of the 
general economy that is relevant to the needs and 
demands of older adults (European Union Publica-
tions Office, 2018). Klimczuk (2016) defined the 
concept of the silver economy as a system based on 
adapting the production and distribution of products 
and services to older adults and, consequently, to all 
age groups. This ideal of an economic system origi-
nated in Japan, centred on the diverse needs of seniors 
(Klimczuk, 2011).  Another definition of the silver 
economy proposed by Oxford Economics defines it as 
“the sum of all economic activity serving the needs of 
those aged 50 and over including both the products 
and services they purchase directly and the further 
economic activity this spending generates” (Oxford 
Economics). In the past, the silver market concept 
has also been used, defined as an industry modifying 
existing products to increase their usability to older 
consumers (Zimnoch, 2013). The concept of the sil-
ver economy seeks to look holistically at ageing and 
also the opportunities it presents, bearing on the 
future direction of a broad range of policies, such as 
those on the built environment, life-long learning, 
50+ employment, and preventive healthcare (Bojanić 
& Erceg, 2017). The European Commission also 
defines the silver economy as economic opportunities 
arising from the public and consumer expenditure 

related to population ageing and the specific needs of 
the population over 50 (European Commission, 
2015).

While focusing on population ageing and the 
silver economy, gerontechnology has become a sig-
nificant area of science. Based on international and 
national programmes or scientific research activities, 
the need for technological development has become 
widespread (Halicka, 2020). Nowadays, technologies 
are developing incredibly fast, and the ageing society 
necessitates the design of technologies dedicated to 
older adults who often need support in different areas 
of life. This demand can be met with the help of ger-
ontechnology — a combination of gerontology and 
technology. Gerontology may be defined as a scien-
tific study of ageing that examines the biological, 
psychological, sociological factors associated with old 
age and ageing (Brossoie, 2018). At the beginning of 
the development of gerontechnology, Bouma (1992) 
defined this area of science as a “study of technology 
and ageing for the improvement of the daily function-
ing of the older adults”. Based on Rzeczynski (2009), 
this field focuses on the social and environmental 
aspects of older people. Another definition is that 
gerontechnology can help older adults identify and 
slow down the effects of age-related modifications of 
the neural and musculoskeletal systems (Sale, 2018). 
According to Boruta (2017), the growing caring 
needs of an ageing society cannot be met only with 
the increase in the number of carers; thus, technolo-
gies should be developed to assist older people. Also, 
gerontechnology officially became an academic field 
at the First International Congress on Gerontechnol-
ogy, which was held in 1991 in Eindhoven, the Neth-
erlands (Hsu & Li Bai, 2016). 

In the development of gerontechnology, research 
should focus on technologies improving the quality 
of life of older people. The related literature offers 
various studies on technologies supporting older 
adults. Halicka and Ejdys (2018) conducted a study 
on humanoid robots designed to provide care to older 
adults and the related attitude towards such technolo-
gies. Researchers from the USA studied the use and 
understanding of social communication technologies 
by older adults and their attitude towards this type of 
technology (Bixter et al., 2019). Older people may 
encounter problems with memory and memorising, 
so another study focused on memory notebooks and 
their usefulness (Dahmen et al., 2018). Over time and 
with the increasing ageing trends within the popula-
tion, there is a need to conduct research on technolo-
gies that make life easier for older adults. Increasingly 
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more advanced technologies emerge and must be 
carefully analysed, also assessing the users’ approach 
to such technologies. The subject of gerontechnology 
is relatively well known globally yet might be some-
what new for some people in Poland. As a niche topic 
in Poland and worldwide, gerontechnology requires 
more research on technologies improving the quality 
of life of older people. In the aim to develop the ger-
ontechnology sector in Poland, opinions, approaches 
and needs related to gerontechnology should be rec-
ognised. 

1. Literature review 

There are many different types of gerontechnolo-
gies, ranging from modern mobile wheelchairs 
through systems monitoring houses and flats, ending 
with various health applications or robots supporting 
the functioning of older adults. These are just some 
examples of the technologies helping older people in 
their everyday functioning. Different technologies 
may need to be separated into individual categories 
or groups. There is no single universal, generally 
accepted classification of gerontechnologies; however, 
the related literature proposes several classifications. 
Based on a detailed analysis of the literature, this 
article proposes another classification of gerontech-
nologies into nine main groups, i.e., Health, Educa-
tion, Interpersonal Communication, Safety, Mobility, 
Care, Leisure, Housing, and Digital Accessibility 
(Halicka & Surel, 2020).

The first group of technologies is related to the 
broadly understood health of older people. This 
group includes all technologies involved in the care 
for and monitoring of human health, also including 
telehealth and telemedicine technologies. A good 
example of technology that falls into the health cate-
gory is the Amulet Device (Batsis et al., 2018), which 
looks like a smartwatch with dimensions of 4 cm2, a 
slider with a black and white screen, and two buttons. 
The device can run applications tracking and moni-
toring health, i.e., activity, stress, strength, steps. The 
collected data can be stored on a micro-SD card or 
transmitted over Bluetooth to a tablet or smartphone. 
Another great example of such technology is an elec-
tronic pillbox (eMMD) (Tellier et al., 2020). The 
device consists of a connector and 28 compartments 
covered with a membrane that detects motion. Each 
compartment can hold several pills. When the time 
comes to take medicines, eMMD sends a sound alert 
and switches a green light indicator on the compart-

ment with pills to be taken. This technology can help 
older people by reminding them to take medicines at 
the right time.  

Another group of gerontechnologies are related 
to education. With the growing popularity of third 
age universities, other education solutions are being 
created for older adults, such as applications for tab-
lets/smartphones for learning, e.g., foreign languages. 
Digital learning games make learning for older people 
accessible and enjoyable. A good example of such  
a game is LEAGE. The game aims to help older people 
improve their competencies by practising and 
expanding knowledge on topics of history, geography, 
nutrition, health problems by motivating exercises 
and memory training (Nap et al., 2014). This game is 
available in two versions (one played by a TV remote 
control on a Set-Top Box, and the other using a 3D 
Microsoft Kinect sensor), helping older people to 
learn different knowledge in a very interesting and 
active way. 

Interpersonal Communication is the third group 
of technologies supporting older adults facing issues 
related to communication with others. Thus, this 
group of technologies is mainly based on facilitating 
interpersonal communication between older adults, 
their families and friends. To make communication 
easier, simplified smartphones are offered, e.g., with 
larger keys and screens (Assisted Living Today). 
Video calls may be a great convenience for older 
adults making it possible to see members of their 
families. Various special devices are available, making 
communication easier and user-friendlier for older 
adults. 

Safety is of the utmost importance to the func-
tioning of older people; therefore, the fourth group of 
gerontechnologies concerns this type of solution. 
E.g., these technologies can inform families that 
something may have happened to their older adult.  
A technology that fits well into this group is the 
smartphone application SteadyTM (Hsieh, Fanning 
& Sosnoff, 2019), which was developed specifically 
for older adults, considering their unique usability 
preferences and needs (Bernard, Liao & Mills, 2001). 
The application consists of two components that 
compute a fall risk score (Hsieh et al., 2018), where 
the first component is a 13-item questionnaire of 
health history (age, gender, number of falls in the last 
year, perceived balance confidence). The second 
component is a progressive postural stability test, 
which guides the user through five balance tasks of 
progressive difficulty. This information, together with 
data from the health history questionnaire, is entered 
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into a weighted algorithm to produce a score and 
classification of a degree of the fall risk (very low, low, 
moderate, high and very high).  

Mobility issues become more problematic with 
age as well. Older people may have difficulty climbing 
stairs; some use various aids to help with movement. 
The 5th group of gerontechnologies concerns the 
broad subject of mobility. Advancing wheelchair 
technologies are available to people with serious legs 
and back problems. The ordinary wheelchairs con-
trolled and driven by muscle power (either by the 
wheelchair user or a helper) are replaced by technolo-
gies controlled using a joystick. This solution requires 
a wheelchair user to have a fit hand and may be inac-
cessible to paralysed people. Rapidly developing 
technologies offer other types of control, i.e., by eye or 
mouth movement. Another good example of mobil-
ity technologies is the SMILING Shoe, which is  
a complex mechatronic system requiring the interac-
tion of mechanical components, human activity and 
various sensor data. The shoe is worn on a standard 
shoe, and the user has to react to changes of shoe 
inclinations to keep balance while walking and com-
pleting different, specific tasks (Simsik, 2012). This 
device might be very helpful in the rehabilitation of 
older adults. 

Another very important group of gerontechnolo-
gies focuses on caring for seniors, which is an 
extremely important and time-consuming activity. 
Seniors are often unable to cope with all everyday life 
tasks, thus requiring assistance. As family members 
do not always have enough time, other solutions must 
be found. Robots can bring a great change in the 
relationship between humans and technologies, mak-
ing the issue of older people’s trust in future technolo-
gies especially significant (Ejdys, 2018). Nowadays, 
greater emphasis is placed on the development of 
artificial intelligence and various types of robots. 
Therefore, scientists and engineers focus on building 
and developing robots to take care of older adults. 
Wieczorek (2016) reviewed two types of robots used 
in the care for older adults: social robots communi-
cating with the user and assistive robots. Halicka 
(2019) studied how robots were evaluated against 
various criteria and whether the age and gender of 
respondents influenced the evaluation of the technol-
ogy. Robots caring for older adults can be a revolu-
tionary solution. It can put older adults at the ease of 
knowing that help is always available and relieve 
younger family members of additional duties. Also, 
robots could take over a large part of duties currently 
performed by professionals (e.g., nurses), such as 

helping older adults to move around. A good example 
of such a robot is Robear. This nursing robot can help 
older people by lifting them from a bed to a wheel-
chair, provide support while standing (if required) 
(RoboticsBIZ). Another great example is a robot 
named Care-O-bot (Care-O-bot), which can also 
help older adults in their daily lives. It is intended to 
be an affordable care option with six configurable 
models depending on the available budget and needs 
(RoboticsBIZ). 

It is important to provide adequate entertain-
ment for older people who have free time. Dynami-
cally developing technologies also focus on the leisure 
of older adults. This type of technology is covered by 
the seventh group of gerontechnologies in the classi-
fication. 

Home safety is yet another important topic for 
older adults. This type of technology is covered by the 
group of gerontechnologies called “Housing” and 
includes various monitoring systems, hazard detec-
tion devices and technologies that automatically 
notify relevant emergency services or family mem-
bers. Also, the group includes various types of devices 
and solutions that make it easier for seniors to func-
tion independently in their homes.

The last group of gerontechnologies is named 
“Digital Accessibility”. Older people may want to use 
technologies but feel reluctant because of the fear 
they would be too advanced or difficult to learn. 
Older people may encounter considerable problems 
with the use of smartphones or computers. As these 
devices are essential for communication, messaging, 
and information, such as the weather, engineers cre-
ate special devices that are easy to use for older adults, 
ensuring easy access to such technologies.

To be able to market and develop the above-
mentioned groups of technologies improving the 
quality of life of older people, it is necessary to assess 
these technologies against various criteria, e.g., inno-
vation, usability, functionality, demand for a particu-
lar class of technology, ease of use or ethics. It is also 
necessary to identify the most desirable gerontech-
nology groups for current and future users. So far, 
both globally and in Poland, no such research has 
been conducted. The existing research only concerns 
the degree of acceptance of the technologies that 
improve the quality of life for older people. The opin-
ions of future or potential users have not been consid-
ered either. The literature also presents research on 
one arbitrarily chosen gerontechnology. No studies 
were conducted to assess different classes of geron-
technologies. 
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The analysis and assessment provided in this 
article were made considering different criteria of the 
nine above-mentioned classes of gerontechnologies. 
The literature studies and exploratory research con-
ducted so far allow the following research questions 
to be formulated: (1) Which of the nine gerontech-
nology groups is most desired by current and future 
users? (2) What are the individual assessments of 
future and current users of the most desirable geron-
technology depending on the type of criteria? (3) For 
which criterion has the selected, most desirable group 
of gerontechnologies been rated the highest?

2. Research methods 

A survey was carried out in early 2020 to assess 
the nine gerontechnology groups considering various 
criteria and to identify the most desirable gerontech-
nology for users. The survey sample was representa-
tive and amounted to 1 152 Polish citizens over 40 
years of age. The survey was conducted using CATI 
(Computer-Assisted Telephone Interview) and CAWI 
(Computer-Assisted Web Interview) methods.

In the sample structure, 26.3 % (303 people) were 
aged 40–49, 28.6 % (329 people) were aged 50–59 and 
45.1 % (520 people) were over 60. Men comprised 
45.7 % (527 people) of the sample and 54.3 % (625 
people) were women.

The survey was conducted among the inhabitants 
of Poland. The smallest group of respondents came 
from cities with 150 000 – 250000 inhabitants (9.8 %, 
113 people) and cities with up to 20 thousand inhab-
itants (11.1 %, 128 people). The largest groups of 
respondents came from cities with over 250 000 
inhabitants (26.5 %, 305 people) and from cities with 
50 000 – 150 000 inhabitants (19.2 %, 221 people).

The vast majority of respondents had secondary 
education (45.8 %), some (9.5 %) had only primary 
education, over 25 % of the respondents had a higher 
education degree. The rest of the respondents (19 %) 
had vocational education.

3. Research results 

The respondents were asked which of the nine 
gerontechnology groups were the most desired by 
current and future users. The most important group 
of gerontechnologies was related to the health (G1) 
and safety of older adults. The third and fourth places 
were given to the “Care” group and the “Interpersonal 

Communication” group. The following ranks were 
given to “Mobility”, “Education” and “Leisure”. The 
least important groups were “Housing” and “Digital 
Accessibility”. 

As the most important gerontechnology group 
was related to health, it assessed in detail, considering 
various criteria. Initially, on the basis of the literature 
review, the following criteria were identified: innova-
tion, demand, usability, functionality, ease of use, risk 
related to the use of a given gerontechnology, and 
social and ethical aspects. The criteria were developed 
in the form of questions. 30 criteria were identified 
with six questions related to the functionality of the 
technology (TF1–TF6), five — to technological inno-
vation (TI1–TI5) and demand for the technology 
(TD1–TD5), four — to social and ethical aspects 
(SEC1–SEC4), and four — to the risk of using the 
technology (TUR1–TUR4). Lastly, three criteria were 
associated with the usability of the technology (TU1–
TU3) and ease of use (TEU1–TEU3). The list of crite-
ria used in the assessment of gerontechnologies in 
Poland is presented in Table 1.

The respondents assessed the G1 using each cri-
terion. They had to determine to what extent the use 
of G1 would contribute to the fulfilment of a criterion. 
A 9-point score was used for the evaluation, where 
one meant “to a very small extent”, and nine meant 
“very much”. E.g., choosing one for the TI1 criterion 
meant that the technologies from the G1 group were 
considered low innovation. On the other hand, 
choosing nine for the TI2 criterion meant that the 
application of the G1 technology would greatly 
improve the quality of the existing care system. 

The G1 was initially assessed against the innova-
tion criteria. Most of the respondents (over 55 %) 
considered that applying this group of technologies to 
care for older adults was, to a large extent, an innova-
tive solution in demand (TI1). Almost 60 % of the 
respondents believed that the application of this 
group of technologies to care for older adults would 
greatly improve the quality of the existing care system 
(TI2). Less than half of the respondents stated that 
the use of this group of technologies to care for older 
adults was, to a large extent, a breakthrough solution 
globally (TI3), and over 57 % of the respondents 
stated that it was a breakthrough solution for Poland 
(TI4). The vast majority of the respondents stated that 
this group of technologies could significantly improve 
the quality of life of older people, and only 7.7 % of 
the respondents believed that this group of technolo-
gies could do little to improve the quality of life of 
older people (TI5). Detailed data on the technology 
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Tab. 1. Catalogue of group assessment criteria

Acronym Name of criterion

Technology innovation

TI1 To what extent is the use of this group of technologies for the care of older adults an innovative solution in demand?

TI2 To what extent will the application of this group of technologies for the care for older adults significantly improve the 
quality of the existing care system?

TI3 To what extent is the use of this group of technologies for the care of older adults a breakthrough solution in the 
world?

TI4 To what extent is the use of this group of technologies for the care of older adults a breakthrough solution in Poland?

TI5 To what extent can the use of this group of technologies for the care of older adults significantly improve the quality 
of life of older adults?

Technology demand

TD1 To what extent is there a demand from older people for technologies from this group?

TD2 To what extent is there a demand for this technology from family members for technologies from this group?

TD3 To what extent is the global demand for technologies from this group is related to fashion?

TD4 To what extent will the use of technologies from this group require no new specialised knowledge?

TD5 To what extent will this group of technologies be important for everyday life?

Social and ethical criteria

SEC1 To what extent will the widespread use of this technology in the care of older adults bring measurable social ben-
efits?

SEC2 To what extent will the widespread use of this technology in the care of older adults create new jobs?

SEC3 To what extent will the widespread use of this technology in the care of older adults bring measurable benefits for 
human health and quality of life?

SEC4 To what extent can the widespread use of technologies in the care of older adults be a source of social problems?

Technology usability

TU1 To what extent will the use of technologies from this group improve the quality of care services for older adults?

TU2 To what extent will the use of this technology for the care of older adults improve their safety?

TU3 To what extent will the use of this technology for the care of older adults contribute to spending time pleasantly and 
enjoyably?

Technology functionality

TF1 To what extent will the technologies in this group mean that older adults have to do no heavy work?

TF2 To what extent will the functionality of the technologies in this group enable interaction?

TF3 To what extent will the functionality of the technologies in this group enable older adults to inform their loved ones 
about their health?

TF4 To what extent will the functionality of the technologies in this group make it possible to call for help for older 
adults?

TF5 To what extent will the functionality of this group of technologies make the movement of older people easier and 
more efficient?

TF6 To what extent will the use of the technologies from this group improve the everyday life of older adults?

Technology ease of use

TEU1 To what extent does the use of the technologies from this group require breaking down mental barriers?

TEU2 To what extent should the use of this technology be easy and intuitive?

TEU3 To what extent would you find it difficult to learn to use this technology?

Technology use risk

TUR1 To what extent can the use of this group of technologies for the care of older adults be a source of danger?

TUR2 To what extent can the use of this group of technologies for the care of older adults expose users to a loss of health 
or life?

TUR3 To what extent can the technologies in this group pose a threat to human relationships?

TUR4 To what extent would you be able to trust the technologies in this group?
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innovation criterion for the “Health” group is pre-
sented in Fig. 1.

Another considered criterion was “Technology 
Demand”. More than half of the respondents stated  
a significant demand for technologies from this group 
for older adults (TD1), and almost 61 % of the 
respondents believed in a significant demand for 
these technologies from family members (TD2). 
More than 43 % of the respondents believed that the 
global demand for technologies in this group was to  
a medium extent related to fashion, and almost 33 % 
did not believe that this phenomenon was temporary 
(TD3). More than 20 % of the respondents said that 
the use of these technologies would require older 
adults to acquire specialised knowledge (TD4). The 
majority of the respondents said the appearance of 
the technologies would be important for using them 
daily (TD5). Detailed data on the criterion of demand 
for technologies for the “Health” group are presented 
in Fig. 2. 

Social and ethical criteria were examined next 
(Fig. 3). The vast majority of respondents expressed 
that using technologies from this group would bring 
measurable social benefits. Almost 44 % of the 
respondents claimed that using this group of tech-
nologies would contribute to the creation of new jobs 
to an average extent (SEC2). 57 % of the respondents 
stated that using technologies from this group would 
bring measurable benefits for human health and the 
quality of human life (SEC3). Over 22 % of the 
respondents said that the widespread use of these 
technologies might be a minor source of social prob-
lems (SEC4). 

The respondents were asked to rate the group of 
technologies in terms of usability (Fig. 4). The vast 
majority of respondents agree that technologies from 
this group would improve the quality of care services 
for older adults (TU1). Over 58 % of the respondents 
claimed that using technologies from this group 
would improve the safety of older people (TU2). Less 
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than 13 % of the respondents stated that using tech-
nologies from this group would have little contribu-
tion to time spent pleasantly by older adults (TU3).

The next step was to evaluate the groups of tech-
nologies for functionality (Fig. 5). Almost 39 % of the 

respondents claimed that primarily due to technolo-
gies from this group, older adults would no longer 
have to engage in difficult activities (TF1). The vast 
majority of the respondents (88.2 %) agreed that the 
functionalities of technologies from this group would 

 
 
Fig. 4. “Health” gerontechnology group assessment in terms of the Technology Usability criteria 

 

 

 
 
Fig. 5. “Health” gerontechnology group assessment in terms of the Technology Functionality criteria 

 

 
 
Fig. 6. “Health” gerontechnology group assessment in terms of the Technology Ease of Use criteria 
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Fig. 5. “Health” gerontechnology group assessment in terms of the Technology Functionality criteria 

 

 
 
Fig. 6. “Health” gerontechnology group assessment in terms of the Technology Ease of Use criteria 
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make interactions possible (TF2). Over 58 % of the 
respondents answered that the functionality of the 
technologies from this group would make it possible, 
to a large extent, to inform loved ones about the 
health of older adults (TF3). Only 7.6 % of the 
respondents claimed that these technologies would 
hardly make it possible to call help for older adults 
(TF4). A large proportion of the respondents (45.7 %) 
replied that the technologies from this group would 
make the movement of older adults much easier and 
more efficient (TF5). Over 90 % of the respondents 
agreed with the statement that these technologies 
would improve the daily functioning of older people 
(TF6).

The respondents also rated health-related tech-
nologies for ease of use (Fig. 6). Over 41 % of the 
respondents answered that using technologies from 

this group to an average extent would require break-
ing mental barriers (TEU1). The vast majority of the 
respondents (54.5 %) agreed that using the technolo-
gies from this group should be easy and intuitive 
(TEU2). Over 40 % of the respondents answered that 
learning to use the technologies from this group 
would be a little difficult for them (TEU3).

The last criterion analysed was related to the risk 
of using the technology (Fig. 7). Nearly 45 % of the 
respondents stated that using the technologies from 
this group might largely be a source of risks (TUR1). 
Less than 50 % of the respondents considered that 
using these technologies for older adults may largely 
expose users to a loss of health or life (TUR2). More 
than 16 % of the respondents answered that the tech-
nologies from this group, to a small extent, might 
pose a threat to human relations (TUR3). 47 % of the 

 
 
Fig. 7. “Health” gerontechnology group assessment in terms of the Technology Use Risk criteria 

 
 
 
 

 
Fig. 8. Average of gerontechnology assessments of the Health group in terms of different groups of criteria 
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Fig. 7. “Health” gerontechnology group assessment in terms of the Technology Use Risk criteria 

 
 
 
 

 
Fig. 8. Average of gerontechnology assessments of the Health group in terms of different groups of criteria 
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respondents stated that they would be able to trust 
this group of technologies to a medium degree.

4. Discussion of the results 

A summary of average ratings given by the ger-
ontechnology respondents from the G1 group 
(health) for each criterion is presented in Fig. 8. The 
figure shows arithmetic averages of the respondents’ 
marks for each criterion. E.g., the opinion average for 
the gerontechnology respondents from the health 
group regarding the use risk was 6.10, and for usabil-
ity — 6.49. The maximum value of technology evalu-
ation was nine, and the minimum value was one. 
Based on the figure, G1 was ranked the highest for 
innovation (6.60) and lowest for ease of use (5.61).

A more detailed list of the average assessments 
for G1 gerontechnology depending on a specific cri-
terion is presented in Table 2. Based on the data, G1 
technologies were rated the lowest for the TEU3 cri-
terion, which means that learning to use technologies 

from this group would not be difficult. On the other 
hand, the highest assessments were given to technolo-
gies improving the quality of life for older people in 
terms of the TF4 criterion, which shows the impor-
tance of the functionality to call for help by an older 
person. Considering innovation (TI), G1 technolo-
gies were rated the highest for the criterion TI5 (sig-
nificantly improve the quality of life of older adults) 
and the lowest for the criterion TI3 (a breakthrough 
solution globally). In terms of demand, G1 was rated 
the highest for TD2 (demand for technology by fam-
ily members supporting older adults) and the lowest 
for TD3 (global demand for technologies supporting 
older adults related to fashion). This shows a very 
high demand for technologies from this group, while 
the global demand for technologies from this group is 
not related to fashion. In terms of functionality, G1 
has the highest rating for TF4 (making it possible to 
call for help for older adults) and the lowest for TF1. 
Therefore, according to the respondents, technologies 
from this group would be useful to call for help for 

Tab. 2. Average assessment of gerontechnology G1 depending on each of the identified criteria

Acronym of cri-
terion

Average assess-
ment

Acronym of cri-
terion

Average assess-
ment

Acronym of cri-
terion

Average assess-
ment

TI1 6.54 SEC1 6.32 TEU1 5.87

TI2 6.66 SEC2 5.65 TEU2 6.53

TI3 6.28 SEC3 6.65 TEU3 4.42

TI4 6.65 SEC4 5.53 TUR1 5.90

TI5 6.86 TF1 5.56 TUR2 6.14

TD1 6.26 TF2 6.06 TUR3 6.09

TD2 6.76 TF3 6.72 TUR4 6.27

TD3 4.71 TF4 6.90 TU1 6.58

TD4 5.43 TF5 5.95 TU2 6.67

TD5 6.42 TF6 6.65 TU3 6.22
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older adults. Analysing the social and ethical aspects, 
G1 was rated the highest in terms of the SEC3 crite-
rion, which means that technologies from this group 
would bring measurable benefits for human health 
and the quality of life. In terms of socio-ethical 
aspects, technologies from this group received the 
lowest ranking for the SEC4 criterion, which means 
that technologies from this group should not be the 
source of social problems.  

Conclusions 

The article assesses various technologies that 
improve the quality of life of older people. The 
research mainly aimed to find answers to the follow-
ing questions: (1) What is the ranking of gerontech-
nology groups, and which of the nine gerontechnology 
groups is most desired by current and future users? 
(2) What are the individual assessments of future and 
current users of the most desirable gerontechnology 
depending on the type of criterion? (3) For which 
criterion has the selected, most desirable group of 
gerontechnology been rated the highest?

The conducted research helped to determine that 
technologies improving the quality of life of older 
adult related to health  were rated the highest (G1 
Health Group — the first place in the ranking). 
Among the most popular technologies in this group 
were a video chat with a doctor, mHealth mobile 
applications, an electronic medicine dispenser, and  
a telemedicine wristband. 

Technologies from this group were rated the 
highest for innovation (the mean score of 6.60 on a 
scale from 1 to 9), usability (the mean score of 6.49 on 
a scale from 1 to 9) and functionality (6.31).  
The lowest rating was given to this group in terms of 
ease of use (the mean score of 5.61 on a scale from 1 
to 9). 

The results demonstrate that the respondents 
believed learning to use health-related technologies 
should not be a problem (the lowest obtained mean 
score was 4.42). The highest rating was given to these 
technologies in terms of functionality, allowing to call 
for help for an older adult (the highest average score 
obtained was 6.90). 

The second place in the ranking was given to 
technologies improving the quality of life of older 
people in the G4 group — safety, and the third place 
in G6 — care. The lowest rating was given to geron-
technologies from the G9 group — digital accessibil-
ity.

In the future, the authors intend to extend the 
research to a larger sample and other countries (e.g., 
the European Union countries) and include other 
technology assessment criteria, such as Technological 
Readiness Levels (TRL) or Life Cycle Analysis 
(S-LCA). In addition, the plan is to use MCGDM 
(Multiple Criteria Group Decision Making) methods 
such as TOPIS, SAW, and to research the projection 
of gerontechnology development in the future, in the 
perspective of 20–30 years. This will involve the 
application of foresight methods, which are widely 
used for the creation of a long-term vision for the 
development of countries, cities, technologies, enter-
prises and various institutions (Nazarko et al., 2017; 
Ejdys et al., 2019; Szpilko, 2020; Nazarko et al., 2019).
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