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Abstract

Purpose. The world population is continuously ageing, and a significant amount of efforts
has already been dedicated to increasing the quality of life of the population in the age-
group of 65+. A way to achieve this goal is to introduce older generations to the benefits of
digital technology. This paper presents the findings of a study on digital technology adop-
tion and the online information needs of senior citizens in the city of Osijek, Croatia.

Methodology. The study was conducted on a sample of 188 participants from September to De-
cember 2021. The data was collected by the means of a paper survey distributed to respondents
in several locations: a local senior care home, the farmers market, and a non-profit organization.
Findings. The respondents in our sample prefer smartphones (49.5%) and personal computers or
laptops (27.7%) over tablet computers and smartwatches. The internet is used by almost 70% of
the respondents, mostly for purposeful searches for information or communication. E-learning,
e-shopping, or e-government applications are used rarely. The study detected significant differ-
ences in digital technology use concerning gender, age, life satisfaction and living with a partner.
Social implications. In order to support and promote the active ageing of senior citizens in Osi-
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jek, a more systematic approach at the level of city administration is needed in order to ensure a
better understanding and use of digital technology by this vulnerable demographic group.

Originality. The paper presents a valuable contribution to further understanding the digital
technology adoption, skills and online information behaviour of senior citizens in Osijek, Croatia.

Keyworps: digital technology, digital technology use, online information needs, senior
citizens, Osijek (Croatia)

1. Introduction

The increased life expectancy has led to the growth in the size and proportion of older per-
sons in the world population. In 2020 there were 727 million persons aged over 65 in the
world, and over the next three decades, those numbers will continue to rise (United Nations
Department of Economic and Social Affairs, Population Division 2020). For example, in 2051,
Croatia is expected to have 30.7% of the population aged 65 or older (Eurostat 2020).

In the Republic of Croatia there was 22.5% of the population aged 65+ in 2021. The propor-
tion of older citizens in Osijek is similar to the data at the national level. The latest census
reported that the city of Osijek had a population of 75 535 inhabitants in 2021, whereas the
number of inhabitants aged 65+ was 16 823 or 22.3% (Croatian Bureau of Statistics 2021).
Since older people are facing numerous challenges in their everyday lives, some related
to their physical and cognitive loss of faculties, and some related to poverty, social exclu-
sion and ageism (European Commission 2007; World Health Organisation 2020), the United
Nations (UN) Decade of Healthy Ageing (2020-2030) invited governments, international
agencies, academia, the media and other agents to improve the lives of older people (Unit-
ed Nations 2020). International documents such as the UN Principles for Older Persons
(United Nations 1991) draw the attention of the international audience to the problems
and rights of older persons who should be able to live independently, participate in society,
receive appropriate care, achieve self-fulfilment, and live in dignity (United Nations 1991).
Although relatively slowly at the beginning, digital technology has been increasingly used
by the elderly and contributing to their well-being. For example, Freund and Riediger (2003)
have established a positive relationship between digital technology adoption and the sub-
jective well-being of senior citizens.

This paper presents the findings of a study into digital technology use and online information
needs of senior citizens in Osijek, Croatia. It also tries to understand how digital technology use
is influenced by different factors such as gender, age, educational level, life satisfaction, etc.

2. Active ageing and the use of digital technology

Many countries strive to create age-friendly environments which support active and
healthy ageing. These initiatives require a comprehensive approach to redesigning social
and physical environments and can be supported by digital tools and services (van Staal-
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duinen et al. 2021). The use of digital technology, which typically includes smartphones,
personal computers, laptops, tablets, the internet and related services, can help older peo-
ple not only to preserve their health, safety and social connectedness, but also to raise their
self-esteem, improve their functional capacity, and increase their subjective well-being and
life satisfaction (Hofer et al. 2019; Morris et al. 2012).

Many contemporary authors write about concepts such as active, smart or healthy ageing.
Smart ageing (Nouchi and Kawashima 2014) is a concept that advocates the positive accept-
ance of the later stages in life emphasizing the importance of cognitive training, nutrition,
and exercise. Research on smart ageing investigates strategies for retaining and improving
the cognitive abilities of healthy elderly people, including the use of digital technology. Vid-
eo games, for instance, have been proven to improve some cognitive functions of healthy
older adults (Basak et al. 2008), in particular earlier untrained cognitive functions (Boot et
al. 2011; Lovden et al. 2010; Bonnechére et al. 2021; Ballesteros et al. 2014; McDougall and
House 2012). The concept of active ageing, on the other hand, refers to the active life of old-
er people in various domains - personal, family, social and professional. The WHO defines
active ageing as a process of optimizing opportunities for health, participation and security
in order to increase the quality of life as people age (2002). Active ageing includes a mix of
continuous labour market participation, housework and provision of care for others, par-
ticipation in community life (also voluntary work), and active leisure (e.g. hobbies, sports,
travel, creative activities) (Avramov and Maskova 2003). Digital technology is believed to be
a significant factor that supports active ageing. It can prevent decline, compensate for lost
capabilities, aid care, and enhance existing capabilities (Parra et al. 2014). Finally, healthy
ageing is defined as “creating the environments and opportunities that enable people to be
and do what they value throughout their lives” (World Health Organization 2020). For senior
citizens, this does not mean “being free of disease or infirmity”, but having well-controlled
health conditions that have little influence on their wellbeing (World Health Organization
2020). Healthy ageing is furthermore strongly connected to digital technology: technolo-
gies for independent living (e.g. measuring physical activity, monitoring diet, monitoring
blood pressure, etc.) and technologies for assisted living (e.g. smart home technologies,
health and wellness technologies or cognitive support systems) (Koch 2010).

Several authors tried to identify factors that facilitate the usage of digital technology by
older people. In Europe, 44.0% of people aged 65-74 never used a computer in 2017 (in
2008, it was as high as 70.0%). Across the EU member countries, the share of people from
that age group that have never used a computer was just higher than two-thirds in Italy
and Romania, and nearer to three-quarters in Croatia (73.0 %), Bulgaria (74.0 %) and Greece
(78.0 %). In most EU countries, women aged 55-74 years were more likely than their male
counterparts to have never used a computer (although the reverse was true for countries
Estonia, Ireland, Finland, Sweden and Hungary) (European Union 2020). Digital technology
is also more likely to be used by senior citizens (65-70) with higher education and those who
are living with a partner (Vroman et al. 2015).

The COVID-19 outbreak in 2020 and the related confinement and social distancing meas-
ures intensified the usage of digital technology across generations. According to Eurostat
(2021a), 61.0% of those aged 65-74 used the internet (in the three months prior to the
survey) in 2020 (2021b). The highest number of users aged 65-74 in the European Union
was in Denmark (94.0%), Luxemburg and Sweden (both 91.0%), and the lowest in Bulgaria
(25.0%), Croatia (28.0%) and Greece (33.0%).
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The data about technology usage in the USA give evidence of the increase in digital tech-
nology adoption among the American seniors. Around four in ten (42.0%) of adult Amer-
icans aged 65+ reported owning smartphones in 2016 (Anderson and Perrin 2017), and
61.0% in 2021 (Faverio 2022). In 2016, 32.0% of seniors owned a tablet computer (Ander-
son and Perrin 2017), whereas, in 2021, it was 44.0% (Faverio 2022). Social media were
used by 34.0% of seniors in 2016 (Anderson and Perrin 2017) and 45.0% in 2021 (Faverio
2022).

The research showed that, in 2019, older Europeans (aged 65-74 years) most frequently
used the internet for sending/receiving e-mail (44.0%), while they were less likely to use
other forms of communication, such as telephone or video calls over the internet (24.0%).
They also used the internet for finding health information (34.0%) and for internet banking
(31.0%), but only a small percentage made use of social media (18.0%) (European Union
2020). Health information is the most prominent type of information sought by senior citi-
zens, but they also look for information about cultural events such as concerts (Hofer et al.
2019). A growing share of older people are using the internet for online shopping; however,
they remain less likely than other age groups to make purchases over the internet. In 2019,
online purchases were made by 28.0% of older Europeans (aged 65-74). Seniors in Denmark
(65.0%), the Netherlands (56.0%) and Sweden (54.0%) shopped online most, whereas sen-
ior citizens in Romania (3.0%) and Bulgaria (2.0%) tended not to engage in online shopping
(European Union 2020).

The research has also shown substantial differences in technology adoption within the old-
er adult population based on factors such as age, household income, educational attain-
ment (Anderson and Perrin, 2017), attitudes, or socio-personal characteristics (Vroman et
al. 2015).

3. Context of the study

3.1. Senior citizens in Croatia: quality of life and the use of
digital technology

Croatia has been experiencing a continuous decrease in population accompanied by its age-
ing. In the majority world countries, old age is perceived to start with retirement at the age
of 65%, and according to the population estimates for the Croatian population from 2019,
20.8% of population is over 65 (Croatian Bureau of Statistics 2020).2

In Croatia, 86.0% of households had internet access in 2021 (Eurostat 2021). In 2019,
28.0% of population aged between 65-74 used computers and 35.0% used the internet.
Interestingly, the biggest increase of computer and/or internet usage in relation to 2018

In Croatia, the official retirement age is 65, although certain categories of population can retire earlier (e.g.
policemen, war veterans, and people with disabilities).

2 World Health Organisation distinguishes between three types of senior citizens: “young olds” (60-74), “old
olds” (75-84), and “oldest olds” (85+) (World Health Organization Centre for Health Development, 2004).
In 2019 the estimated population of Republic of Croatia was 4 065 253 inhabitants (in comparison to the
previous year estimate the population decreased by 0.6%). The highest percentage of older citizens was in
the category “young olds” (18.6%), followed by “old olds” (7.2%) and “oldest olds” (2.2%) (Croatian Bureau
of Statistics 2020).
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was noted for the age group 55-64, with an increase of 8.0% (Croatian Bureau of Statistics
2019). According to Eurostat (2020), 37.0% of the population in Croatia aged between
65-74 (who used the internet during the last three months) used social media, 67.0%
made an online or video call, 86.0% read online news, 23.0% listened to music online,
78.0% looked for information, 54.0% received or sent e-mails, but only 34.0% used inter-
net banking. In 2019, only 10.0% of Croatian senior citizens performed online purchases
(European Union 2020).

Croatia (together with Lithuania) has only 12.0% of members of the older population who
have above-basic overall digital skills. Only a few European Union countries scored low-
er than Croatia (the lowest results had Romania - 7.0%, and Bulgaria - 4.0%) (Eurostat
2020).

There is a need to find new ways to provide a better standard of living and improve the
quality of life for this segment of the population in Croatia, and many believe that one way
of achieving that goal is through the use of digital technology.

4. Study

4.1. Methodology

In this paper, authors will present only a portion of the findings obtained in a quantitative
study that aimed to explore the perceptions and the use of digital technology by senior
citizens in the city of Osijek, Croatia. In this paper, only the findings related to their actual
use of digital technology will be presented, including their digital skills, online activity and
online information needs.

The study tried to answer the following research questions:

RQ1: What digital technology do senior citizens use?

RQ2: What digital skills do they have?

RQ3: What are they doing online?

RQ4: What are their online information needs?

RQ5: Are there differences in the sample concderning the respondents’ demographic data?
RQ6: Is there a connection between the adoption of digital technology and life satisfaction
in the sample?

The study was conducted with the help of an anonymous printed survey,® consisting of 15
questions of different types: open, closed and Likert-type questions. In order to obtain an-
swers to the set research questions, the survey questions were grouped into two thematic
sections. In the first section, the respondents provided their demographic data (gender,
age, education level, family status, and life satisfaction). In the second section, they de-
scribed their use of digital technology and online information needs (type and motivation).
The data were analysed with the help of the SPSS statistical software, and statistical dif-
ferences were calculated with the help of the chi-square and Kruskal-Wallis test (for non-
parametric group testing).

3 The survey can be obtained from authors upon request.
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The study was conducted from September through December 2021. In order to reach as
diverse a population as possible, the survey was distributed to the respondents at sev-
eral locations in the city: in the local senior care home, at the local farmers market, and
at workshops for senior citizens organized by a local non-profit organization. It must be
mentioned that the research sample was obtained with great difficulty since the research
was carried out during the COVID-19 epidemiological measures, and this demographic
group was particularly cautioned by physicians to avoid physical contact with other peo-
ple. Since the study population were senior citizens, the survey was conducted with the
help of interviewers in the following manner: after describing the goal of the study and
obtaining their informed consent to participate in the study, the respondents were hand-
ed out a printed survey, and the researchers read the questions aloud. The respondents
could choose to either fill out the survey on their own, or the researcher both read the
questions aloud and noted their answers in the survey (which was most frequently the
case). On several occasions, when respondents did not fully understand the questions,
the researchers explained the meaning of the questions to them. Several respondents
decided they did not need any help, and they filled out the survey entirely on their own.
It should be noted that the respondents did not express any anxiety about the presence
of the researcher and their help in filling out the survey. On the contrary, they felt relaxed
and often initiated discussions and shared their thoughts about some additional issues
raised by the survey.

The sampling of the research subjects for this research provided for the collection of re-
spondents from various subgroups of senior citizens. This, in turn, enabled the researchers
to obtain a better insight into their specific experiences, needs and competencies. Howev-
er, the sample is not representative of the population of senior citizens of the city of Osijek,
and this is considered to be a limitation of this study.

4.2. Findings

4.2. 1. Respondents’ general characteristics

A total of 188 respondents participated in the study: 52 (27.8%) male and 135 (72.2%)
female. The average age of respondents is 74 (with the majority of respondents in the
‘young olds’ category), and all are retired.* The largest portion of participants has a high
school degree (49.7%). Almost the same number of respondents are living with a part-
ner (49.7%) and alone (50.3%). The majority of respondents (72.9%) are satisfied with
the quality of their life. Although the respondents who live with partners and male re-
spondents are somewhat more satisfied with their life than female respondents and re-
spondents who live alone, the statistically significant difference regarding the perceived
satisfaction with the quality of life is identified only concerning the education level: the
respondents who have the highest educational level (x2 = 6.324, p=0.042) are most sat-
isfied with their lives (Table 1).

4 Some research participants retired earlier due to the nature of their profession (e.g. policemen, war

veterans) or illness. Therefore, an additional age category was added (48-64 years).
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Table 1. Respondents demographic characteristics

N %
Male 52 27.8
Gender Female 135 72.2
Missing 1 0.5
48-64 17 9.2
65-74 86 46.7
Age 75-84 59 321
85+ 22 12.0
Missing 4 21
Elementary school 33 18.0
High school 91 497
Education
College or university 59 322
Missing 5 27
Living alone
(single, widowed, 94 50.3
Family status divorced)
Living with a partner 93 49.7
Missing 1 0.5
Working status Retired 188 100
Satisfied 137 72.9
Life satisfaction Neither saFisfied nor 39 20.7
unsatisfied
Not satisfied 12 6.4

4. 2. 2. Digital technology adoption

Smartphones are used by the largest number of respondents (49.5%). Personal computers
and/or laptops (27.7%) are used to a larger degree than tablets (12.2%) and smart watches
(3.7%). A total of 66.3% of respondents indicate that they are actively using the internet
(Table 2).

Table 2. Use of digital technology

N %
Internet 120 66.3
Smartphones 93 49.5
Personal computers/laptops 52 27.7
Tablets 23 12.2
Smart watches 7 3.7
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A statistically significant difference was identified concerning the following variables: age,
education, and life with a partner. Those under 65 tend to use smartphones and the inter-
net more frequently than the older respondents in the sample. The same applies to those
who live with a partner. They also use smartphones and the internet more often than the
respondents who live alone. Respondents with the highest educational level use personal
computers or laptops and the internet more than the respondents with a lower level of
education (Table 3).

Table 3. Digital technology adoption by demographic characteristics

Age
48-64 65-74 75-84 85+ X2 p
Smartphones 82.35% 60.47% 35.59% 27.73% 22.329 0.000
Internet 94.12% 84.15% 48.28% 23.81% 42.974 0.000
Life with a partner
Life with partner Life without partner 12 p
Internet 80.90% 51.65% 17.183 0.000
Smartphones 58.06% 40.43% 5.820 0.016
Education
Elementary High College or
school school university 12 P
Internet 39.39% 72.41% 76.79% 15.068 0.001
Computer/ 1212% | 27.47% 38.98% 7.586 0.023
Laptop

4.2. 3. Digital technology skills

When responding to the question about their knowledge of specific digital technology skills,
which included a Likert-type scale (1 - | fully disagree, 2 - | fully agree), the largest portion
of respondents indicate that they know how to use smartphone applications (47.5%) and
social media (38.6 %). While about half know how to send an email (42.5%), only a few have
the skill to use MS Excel (8.3%) or PowerPoint (6.9%) (Table 4).

Table 4. Digital skills

N %
Smart apps 85 475
E-mail 77 42.5
Social media 70 38.6
MS Word 44 245
MS Excel 15 8.3
MS PowerPoint 12 6.9
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A statistically significant difference in digital skills was identified concerning the follow-
ing variables: age, education and life satisfaction. MS Word is used most frequently by re-
spondents with the highest educational level. MS Excel and MS PowerPoint are used most
frequently by respondents with the highest education level and the youngest respond-
ents. Email, social media and smart apps are used most frequently by respondents with
the highest education level, respondents who are satisfied with their life and the youngest
respondents. Since the distribution of responses did not meet the assumption of normali-
ty, a non-parametric test (Kruskal-Wallis) was used to calculate the statistically significant
difference between the groups. For that reason, Grouped Median was used instead of the
Mean (Table 5).

Table 5. Digital skills by demographic characteristics

Age (Median)

48-64 65-74 75-84 85+ %2 p
MS Excel 1,692 1,714 1,404 1,211 9.928 0.019
MS 1,750 1,600 1,413 1,167 8.953
PowerPoint ! ’ ’ ’ 0.030
Email 3,500 3,125 1,824 1,375 10.932 0.012
Social media 3,400 3,036 1,676 1,353 14.593 0.002
Smart apps 4,438 3,605 1,735 1,353 43.634 0.000

Education (Median)
Elementary High College or

school school university 12 P
MS Word 1,250 1,759 2,545 22.684 0.000
MS Excel 1,133 1,549 1,875 18.686 0.000
M 1,133 1,466 1,854 21061 | 0.000
PowerPoint
Email 1,308 2,200 3,538 22.455 0.000
Social media 1,545 2,375 2,692 6.075 0.048
Smart apps 1,435 3,471 3,385 14.315 0.001

Life satisfaction (Median)
Neither
a’;lizzies 4 satr:i)f:ed Satisfied x2 p
unsatisfied

Email 1,714 1,692 3,071 7.518 0.023
Social media 1,857 1,556 2,565 6.641 0.036
Smart apps 2,333 1,955 3,396 6.997 0.030
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4.2. 4. Online activity

The respondents who indicated that they used the internet (via smartphones, laptops, tablets,
etc.) were then asked to provide answers regarding their online activity i. e. to indicate what
they do when they go online. The largest portion indicated that they look for specific informa-
tion that they need in order to make a decision, solve a problem or learn more about something
(e.g. find information about public transport, check out the post office working hours, learn
about the COVID-19 symptoms - 53.7%) and to stay abreast with day-to-day news (e.g. reading
news portals - 50.0%). Browsing the internet is identified by almost a third of the respondents
(28.7%) who are surfing the internet for no specific reason, reading just to pass the time. The in-
ternet is used for communication by a significant number of respondents, whereas sending text
or image messages (via WhatsApp and Viber) is used more frequently (40.4%) than video mes-
saging (34.0%) and e-mail (28.7%). The least practiced online activities in our sample are online
shopping (9.0%), accessing e-government services (5.9%) and online learning (4.3%) (Table 6).

Table 6. Online activity

N %
Look for specific information 101 53.7
Stay abreast with current news 94 50.0
Text/Image messaging 76 40.4
Video communication 64 34.0
Surfing (reading) to pass the time 54 28.7
E-mail 54 28.7
Eg::;ii:sén:;emnzi\i/z;tchmg videos, 46 245
Internet banking 37 19.7
Health tracking 25 133
Online shopping 17 9.0
E-government 1 5.9
Learning 8 43
Something else 21 11.2

A statistically significant difference in online activity is identified concerning the following
variables: age, gender and life satisfaction. Information required for specific life situations/
decisions etc. is sought most often by the youngest group of respondents. The youngest
group of respondents goes online most often to read news portals in order to stay abreast
with current news, and to surf/browse the internet for fun. Text/image messaging is also
used most often by the youngest group of respondents. Video communication is used more
frequently by female respondents, the youngest group of respondents and respondents
who are satisfied with life. Female respondents and respondents who are satisfied with
their life go online most often to entertain themselves (watch videos, listen to music, etc.).
Respondents aged 65-74 go online most frequently to track their health. Respondents who
fallin the age group 85+ track their health least frequently (Table 7).
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Table 7. Online activity by demographic characteristics

Age (N, %)
48-64 65-74 75-84 85+ X2 p
Look for
.. 16 53 28 3
specific (94.12%) | (61.63%) | (47.46%) | (13.64%) | 28°00 0.000
information
Stay abreast
. 12 52 27 2
‘r’]"e'wsc””e”t (7059%) | (60.47%) | (45.76%) | (0.09%) | 21782 0.000
Surfing
10 29 12 2
(reading) to . . . o 14.715 0.002
pass the time (58.82%) | (33.72%) | (20.34%) | (9.09%)
Text/Image 1 46 17 1
messaging (64.71%) | (53.49%) | (28.81%) | (4.55%) 25.244 0.000
Video 8 38 15 1
communication | (47.06%) | (44.19%) | (25.42%) | (a55%) | 16796 | 0001
Health 3 18 4 0
tracking (17.65%) | (20.93%) | (6.78%) (0%) 9.976 0.015
Gender
Female Male %2 p
Video 52 (38.52%) 12 (23.08%) 3.976 0.046
communication
Entertainment 28 (20.74%) 18 (34.62%) 3.896 0.048
Life satisfaction
Neither
Satisfied S:sleEl:fj Not satisfied 12 p
satisfied
Video 2 8 54
communication | (16,67%) | (20,51%) (39,42%) 6.555 0.038
. 1 3 36
Entertainment (8,33%) (7,69%) (26,28%) 7.542 0.023

4.2.5. Online information needs

Respondents were then asked about the type of information they look for online. Most
respondents look for weather information (48.5%) and current news, both from Croatia and
abroad (46.9%). This is followed by health information and services (36.2%) and cooking
tips and recipes (39.3%). The smallest portion of respondents is looking for information
about possible leisure activities in the local community in which they could participate,
such as excursions, workshops, sports activities, etc. (18.1%) (Table 8).
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Table 8. Online information needs

N %
Weather 91 48.4
Current news 88 46.8
Cooking 72 383
Health information and services 68 36.2
Retirement (system, benefits, lifestyle, etc.) 51 27.1
Hobby (gardening, painting, etc.) 46 24.5
Sport 42 223
Culture (books, exhibitions, theatre shows, etc.) 42 223
Entertainment/Showbusiness (actors, singers, etc.) 40 21.3
Leisure activities 34 18.1
Something else 13 6.9

A statistically significant difference in online information needs is identified concerning the
following variables: age, gender and life satisfaction. Information about sports is sought
most frequently by male respondents and respondents in the age group 65-74. Information
about entertainment/show business is sought most frequently by the youngest group of
respondents and respondents who are satisfied with their life. Information about cooking
and culinary recipes is required most frequently by female respondents and the youngest
group of respondents. Hobby information is required most often by the youngest group
of respondents. The youngest group of respondents also seek, more often than their old-
er counterparts, information about the weather, current news and health information and

services (Table 9).

Table 9. Online information needs by demographic characteristics

Age (N, %)

48-64 6574 75-84 85+ ) p
5 26 9 1

Sport (29.41%) | (30.23%) | (15.25%) | (4.55%) 9317 0.025

Enter-

tainment/ 6 23 1 0

Show-busi- | (35.29%) | (26.74%) | (18.64%) |  (0%) 9:546 0.023

ness

. 12 46 12 0

Cooking (70.59%) | (53.49%) | (20.34%) | (0%) 37698 0.000
6 29 10 1

Hobby (35.29%) | (33.72%) | (16.95%) | (4,55%) 11,398 0,010
11 49 24 4

Weather (6471%) | (56.98%) | (40.68%) | (18.18%) | 783 0.003
13 46 24 2

Current news (76,47%) | (53.49%) | (40.68%) (9.09%) 21.018 0.000
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Age (N, %)
48-64 65-74 75-84 85+ X2 p
Health
;”nfg?;fvtiifens (52.34%) (29.2057%) (22.1033%) (9.029%) 10387 | 0016
Gender
Female Male x2 p
Sport 19 (14.07%) 23 (44.23%) 19.603 0.000
Cooking 67 (49.63%) 5(9.62%) 25.385 0.000
Life satisfaction
Neither
Satisfied satisfied Not satisfied %2 p
nor un-
satisfied
gﬂieﬁun?neelg (8.313%) (7.639%) (26%268%) 7524 0.023

5. Concluding discussion

The study presented in this paper examined the adoption of digital technology (smart-
phones, smartwatches, tablets, personal computers and laptops, the internet and related
services) by senior citizens in the city of Osijek, Croatia, with special emphasis on their
digital skills, online activity and online information needs. In addition, the study tried to
identify if there are any differences in senior citizens’ technology adoption, digital skills and
online information needs concerning their general demographic characteristics (gender,
age, educational level, life with a partner) and life satisfaction.

Respondents in our sample prefer smartphones (49.5%) and personal computers or laptops
(27.7%) over tablet computers and smartwatches, which are used least frequently. Internet
is used by almost 70% of respondents. Statistically significant differences were identified
in relation to the following variables: age, education and life with a partner. The internet is
used most frequently by the youngest group of respondents (aged 48-64), the most edu-
cated respondents, and those living with partners. Smartphones are used most frequently
by the youngest group of respondents, and those living with a partner. On the other hand,
computers/laptops are used most frequently by the most educated group of respondents.
The findings are supported by Vroman et al (2015) who found out that digital technology
is more likely to be used by senior citizens with higher education levels and who live with
a partner (RQ1). The findings relating to the use of computers are supported by the 2019
national study revealing that 28% of the Croatian population aged between 65-74 used
computers (Croatian Bureau of Statistics 2019), and the US study which identified that in
2021 a total of 61% adult Americans aged 65+ owned smartphones, and 44.0% owned a
tablet computer (Faverio 2022). Although the data from 2019 indicated that 35.0% of the
population aged between 65-74 used the internet, our findings show an increase in the
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internet usage (the internet is used by almost twice as many respondents - 66.3%). This is
in alignment with the 2019 detected increase in computer and/or internet usage by the age
group 55-64 (Croatian Bureau of Statistics, 2019). It seems that, although Croatian senior
citizens lag behind in computer/internet adoption to other more developed countries, they
are embracing digital technology faster than before.

The largest portion of respondents know how to use smartphone applications (47.5%), send
an email (42.5%) and use social media (38.6 %). The respondents indicated a general lack
of skills to use MS Word (24.5%), Excel (8.3%) or PowerPoint (6.9%). The findings on social
media are supported by the US study conducted by Faverio (2022) among American seniors
who found out that 45% of Americans aged 65+ used social media. Similar to the digital
technology adoption, statistically significant differences in the digital skills are identified
concerning the following variables: age and education. In addition, a statistically significant
difference for digital skills is identified concerning life satisfaction. Only the most educated
and the youngest group of respondents have skills to work with MS Word, Excel or Power-
Point. Smart applications and social media are used most frequently by the most educated
and the youngest group of respondents and respondents who are satisfied with their life
(RQ2). The findings are supported by Freund and Riediger (2003), who established that sen-
ior citizens with higher internet skills were found to have a higher level of life satisfaction.
Concerning their activity when they connect to the internet and go online, the largest
portion of respondents is purposefully looking for information. They are either searching
for specific information required to make a decision, solve a problem or learn more about
something (53.7%) or they are looking for information to stay abreast with day-to-day news
(50.0%). About a third is surfing the internet for no specific reason. While the internet is
used for communication by a large portion of the respondents, they send text or image
messages slightly more frequently (40.4%) than video messages (34.0%). The fewest num-
ber of respondents shop online (9%), access e-government services (5.9%), or engage in
e-learning activities (4.3%). Similar findings to those of our study were obtained in another
study (Eurostat 2020), which revealed that in 2019 a total of 10% of senior citizens in Croa-
tia purchased online, 78% looked for information, and 86% read online news. Unfortunately,
our findings confirm that Croatian senior citizens lag behind their peers in the European
Union, particularly when it comes to online shopping - the data from the EU study (Euro-
pean Union 2020) showed that in 2019, a total of 28.0% older Europeans (aged 65-74) made
online purchases. Again, statistically significant differences in online activity are identified
concerning the following variables: age, gender and life satisfaction. The youngest group
of respondents and the most educated undertake almost all types of online activity most
frequently. Female respondents and those who are satisfied with their life go online most
often to entertain themselves (watch videos, listen to music etc.) (RQ3).

When online, most respondents look for weather information (48.5%) and current news
(46.9%). This is followed by health information and services (36.2%), and cooking tips and
recipes (39.3%). Less than a third look for information about retirement benefits and life-
style, hobbies, sports, culture and leisure activities in the local community. The EU study
(European Union 2020) identified similar interests of respondents for health information
and information about cultural events. Again, statistically significant differences in online
information needs are identified concerning the age, gender and life satisfaction. All types
of information are sought most frequently by the youngest respondents. Male respond-
ents look more frequently for information about sports, and females for cooking tips and
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recipes. Show-business information is sought most frequently by the youngest group of
respondents and respondents who are satisfied with their life (RQ4).

Similar to Anderson and Perrin (2017), we also found that there are substantial differences
in technology adoption based on factors such as age and educational attainment. Never-
theless, we also found that factors such as gender and life with or without a partner can
impact technology adoption. Our findings do not support an earlier study that established
that women aged 55-74 are more likely than their male counterparts to have never used a
computer (European Union, 2020).

More specifically, in our research, for digital technology adoption, the statistically significant
difference is identified in relation to the respondents’ age, education and life with a part-
ner. Similar to the digital technology adoption, the statistically significant difference in the
digital skills is identified concerning age, education and life satisfaction. The statistically sig-
nificant difference in online activity is identified in relation to age, gender and life satisfac-
tion. Finally, the statistically significant difference in online information needs is identified
concerning age, gender and life satisfaction (RQ5).

The youngest respondents (48-64) and most educated respondents proved to be the most
technology savvy and the heaviest users of the internet in the sample. The youngest re-
spondents probably adopted computers/the internet even before they retired and only
continued using them in retirement recognizing their obvious advantages. Respondents
living with partners (who might be more technology savvy and can instruct and motivate
them) are also more prone to using digital technology than those who live alone.

Similar to Freund and Riediger (2003), we detected a strong relationship between the use
of digital technology and subjective well-being i.e. life satisfaction of our respondents. The
respondents who used digital technology to keep in touch with their family and friends
(e-mail, social media, video communication), for monitoring their health (e.g. through
smartphone applications) or for (online) entertainment tended to be more satisfied with
their life than the other respondents in our sample (RQ6).

The research presented in this paper gives evidence about the slow but growing digital
technology adoption among senior citizens in Osijek, Croatia. Our findings support some
other studies which show that a growing percentage of the older population is finding digi-
tal technology to be a useful tool that can help them in their everyday lives. It can help them
monitor their health, find out the required information, and enhance their communication
with family and friends, alleviating thus their social exclusion. However, the findings show
that senior citizens fail to recognize the advantages the technology can bring in relation to
their health, particularly those that fall into the categories of “old olds” (75-84), and “oldest
olds” (85+). Interestingly, the oldest participants in our study pay the least attention to
online health information and services.

If persons over 65 in Osijek are expected to become active and healthy citizens, independ-
ent and engaged members of their communities and connected with their families, a sys-
tematic approach aimed at their digital technology education should be designed. At the
moment, all the activities related to the improvement of their quality of life through digital
education are uncoordinated and arbitrary, depending mostly on civil society organisations.
What is needed is a strategic plan which includes a series of continuous, staged, education-
al workshops with educators trained in the work with senior citizens (taking into account
their physical and cognitive limitations) that should be organized by the city administration,
in conjuncture with social and health services, educational institutions and civil associa-
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tions. A flexible training programme, designed to meet their diverse skills and needs, should
be provided as a part of a comprehensive and collaborative effort aimed at raising the qual-
ity of life of senior citizens and contributing to their active living.
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Sazetak

Digitalna tehnologija i starije osobe: rezultati kvantitativnog istraZivanja
u gradu Osijeku

Cilj. Svjetska populacija nezaustavljivo stari te se znacajan segment napora u svijetu ulaZe
u povecanije kvalitete Zivota osoba 65+. Jedan od nacina da se to postigne je upoznati gra-
dane trede Zivotne dobi s prednostima koje im donosi digitalna tehnologija. Ovaj rad donosi
rezultate istraZivanja o usvojenosti digitalne tehnologije i informacijskih potreba na inter-
netu osoba treée Zivotne dobi u Osijeku, Hrvatska.

Metodologija. Istrazivanje je provedeno na uzorku od 188 ispitanika u razdoblju od rujna
do prosinca 2021. Podaci su prikupljeni papirnatim upitnikom koji se ispitanicima dijelio na
nekoliko lokacija: u domu za stare i nemo¢ne, na trznici te putem neprofitne organizacije.
Rezultati. Ispitanici u na$em uzorku preferiraju pametne telefone (49,5 %) i osobna racuna-
laili laptope (27,7 %) u odnosu na tablete ili pametne satove. Gotovo 70 % ispitanika koristi
Internet, poglavito za ciljano traZenje informacija ili za komunikaciju. Aplikacije za e-ucenje,
e-kupovinu ili e-Gradanin u uzorku se koriste rijetko. Istrazivanje je otkrilo znacajne razlike
u koristenju digitalne tehnologije u uzorku u odnosu na spol, dob, zadovoljstvo Zivotom te
Zivot s partnerom.

Drustveni znacaj. Aktivno starenje osoba trece Zivotne dobi u gradu Osijeku moZe se osi-
gurati i promovirati jedino kroz sustavan pristup na razini grada Osijeka. Jedino ¢e takav
pristup osigurati bolje razumijevanje i uporabu digitalne tehnologije ove ranjive drustvene
skupine.

Originalnost. Rad predstavlja znacajan doprinos boljem razumijevanju razini usvojenosti
digitalnih tehnologija, vjestina za rad s njima te informacijskom pona$anju na internetu
osoba trece Zivotne dobi u Osijeku.

KLJuéNE RIESE: digitalna tehnologija, gradani trece Zivotne dobi, informacijske potrebe, Osi-
jek (Hrvatska), uporaba digitalne tehnologije
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