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Abstract
Filling a gap in our understanding of how senior citizens use information and communication technologies (ICTs), we identi-
fied several profiles of technology communication use among European seniors (aged 65+). These profiles include: Digitally 
immersed communicators, Asynchronous communicators and Phone enjoyers. We outline the importance of a broader dis-
tinction, one that surpasses the non-user and user dichotomy, and explores the singularities of the seniors who overcome the 
challenge of adopting and using ICT. We consider the digital divide concept as a starting point for the theoretical background 
that we reviewed in order to explain the process through which senior citizens accept and adopt this technology. Analysing 
data gathered within the Eurobarometer (Standard Eurobarometer 84 Autumn 2015—media use in the European Union. https​
://dbk.gesis​.org/dbkse​arch/sdesc​2.asp?no=6642, 2015), we applied K-Means Cluster analysis and discriminant analysis in 
order to identify three types of older Internet users. We run the analysis on a sample of 4404 respondents aged between 65 
and 99 years. Our results help with increasing the adequacy of Digital Single Market policies for European seniors, as well 
as with more suitably targeting senior for social care and medical care programmes in the digital environment. Providing 
suggestions for further research, we argue for an in-depth classification of ICT users, based on characteristics such as gender, 
education, ethnicity or social class.
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Introduction

Our aim is to identify types of ICT users among European 
seniors, taking into account variables which measure rel-
evant aspects for differentiating between various profiles 
of this demographic use of technologically mediated com-
munication activities. We use cross-national survey data on 
specific technology usage for three types of senior ICT users.

Over the last two decades, the literature focusing on the 
digital divide associated with age among computer and 
Internet users grew significantly [see Mwim and Kritzinger 
(2016) for a literature review of papers published between 
2000 and 2014 or Wagner et al. (2010) for a longitudinal 
analysis of articles published since 1990]. However, studies 

covering cross-national comparative analysis of seniors’ pat-
terns of web usage are rather scarce (Nilsson 2007; Peacock 
and Künemund 2007; Quadrello et al. 2005). While this 
topic has been approached by scholars, who analysed how 
Internet usage varied with respect to age, gender, education, 
socio-economic status or country-aggregated data, we argue 
for the importance of more comparative analyses oriented 
towards the relationship between ageing and seniors’ online 
behaviour. Considering that ageing is the most significant 
demographic phenomenon for the European population 
(Bloom and Luca 2016; Van de Kaa 1987), impacting popu-
lation structure and social reality, we construct our argumen-
tation around two dimensions.

Digital divide

Digital divide can be conceptualized as “the gap between 
those who have and do not have access to computers and the 
Internet” (Van Dijk 2006, p. 221). The study of digital divide 
has long been emphasizing the inequality encompassed within 
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people’s access to technology and digital devices. Neverthe-
less, placing the access issue within a broader context in order 
to address the impact of information and communication tech-
nology on social inequality brings about a better understanding 
of the digital divide phenomenon (DiMaggio et al. 2001).

Beyond Internet access, digital divide is also conceptual-
ized in terms of “attitudes, access, skills and types of usage” 
(van Deursen and Van Dijk 2013, p. 509). The gap in access 
to the Internet and/or digital devices developed over time, 
and includes multiple disparities regarding skills on how 
to use the Internet and/or digital devices (van Deursen and 
Van Dijk 2011). Forms of digital inequalities multiply as we 
move from inequalities in access to disparities on the level of 
digital engagement, which differentiate between those who 
create digital content and those who only consume it (DiM-
aggio and Garip 2012).

The category of Internet users differs in terms of demo-
graphic characteristics from that of non-users (Cotten et al. 
2014). People over 75 years of age use the Internet less fre-
quently than younger age groups (Cotten 2017). In addition, 
digital exclusion occurs as a result of circumstances such 
as “financial constraints, lack of training and prior experi-
ence” (Barnard et al. 2013, p. 1716). However, older people 
are stereotypically described as facing financial difficulties 
and as being resistant to change, which has a considerable 
impact on technology development for and adoption by this 
age category (Cutler 2005).

One of the causes of a reduced rate of seniors adopting 
and using technology is the design of such devices (van Bil-
jon et al. 2010; Holzinger et al. 2007), given the fact that it 
does not meet their specific needs. These particular needs 
usually derive from physical and cognitive difficulties that 
might generate refrain among seniors in regard to the use of 
information and communication technologies (Berkowsky 
et al. 2013).

Beyond the binary approach that distinguishes between 
Internet users and non-users, the access to technology 
encompasses more than Internet connection, or people’s 
ability to use digital devices; it also requires audacity and 
comfort while using technology (Wyatt 2005). Consequently, 
the study of digital divide comprises the differences between 
Internet and other types of digital information sources in 
regard to access and usage, the inequality that exists between 
individuals who are provided with Internet access, as well 
as the way Internet access and usage condition individuals’ 
opportunities.

Similar studies on seniors’ technology usage

Previous research that has been carried out on the topic of 
digital divide and seniors’ usage of technology identified 
factors that determined profiles of technology users among 

older adults. Among the factors identified as influencing 
technology usage, there were: preference for a certain type 
of technology and frequency of use (Olson et al. 2011; 
Tsai et al. 2015), purposes for technology usage (Nimrod 
2013), biographical experiences (Peacock and Künemund 
2007) and also, socio-demographic factors (Fox 2006, 2008; 
Jensen et al. 2010). Combinations of non-digital practices 
and ICT use were identified among senior users by Quan-
Haase et al. (2016).

Considering the heterogeneous character of the senior 
users’ group, as emphasized in the studies cited above, it 
is important to investigate technology and Internet usage 
among seniors to a larger extent, beyond the dichotomous 
division between users and non-users (Olson et al. 2011). 
Although there are authors who stress the “clear division 
between users and non-users” (Nasi et al. 2012, p. 174), the 
digital divide phenomenon cannot be understood simply in 
terms of “haves and have-nots” (Wyatt 2005, p. 212).

Older Europeans tend to belong to the groups of “non-
users” and “sporadic users” of Internet (Brandtzæg et al. 
2011; Neves 2015). Senior Internet users who are part of 
online communities can be grouped as “information swap-
pers”, “ageing-oriented” and “socializers” (Nimrod 2013). 
The online activities that senior users perform target infor-
mation, news, personal development, commercial transac-
tion, leisure, social interaction and gaming (van Deursen and 
Van Dijk 2013). Senior mobile phone users were grouped as 
“explorers”, “basicians” and “minimalists” by Lee (2007), 
while smartphone senior users were described as being con-
cerned with social interaction, hobbies and entertainment 
(Rosales and Fernández-Ardèvol 2016).

Our analysis sought to extend the level of knowledge 
regarding seniors’ experience with technology and Internet 
communication. It is important to distinguish between sev-
eral profiles of Internet usage and communication activity 
because older people form a heterogeneous category, and 
their lifestyles vary depending on numerous criteria, technol-
ogy usage being one of the most important in this digital era.

Data and methods

Data

The data we use were collected for the Eurobarometer 
(2015) (Standard Eurobarometer 84), which included the 28 
country members of the European Union. Respondents were 
15 years and older, and they were residents in the respective 
country. The total number of respondents for the analysis 
was 27,822. At country level, the range of respondents was 
between 1036 (Denmark) and 300 (Northern Ireland). We 
selected only the cases that were 65 years old and over for 
our analysis. The number of respondents was 7538. As a 
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consequence of excluding cases coded “Inapplicable”, 4404 
cases were processed for the analysis.

The data were collected using a multi-stage, random 
probability sampling. A number of sampling points were 
drawn with probability proportional to population size as 
well as population density with respect to each country. The 
stratification by individual unit and type of area was per-
formed in order to systematically draw the sampling points 
from each of the administrative divisions. The comparison 
between the sample and the general population was made 
for the countries included in this study, and the data were 
weighted using marginal and intercellular weighting in order 
to make the results representative for the population (Euro-
barometer 2015).

Variables

The variables that we selected in order to run the analy-
sis measure on seniors’ usage patterns for communication 
activities, paid Internet services and Internet use frequency 
and were included due to their potential for revealing the 
communication devices that European seniors prefer. There-
fore, ICT devices are an important aspect that shape users’ 
profiles.

In order to measure their communication activity, par-
ticipants were asked about their frequency for using mobile 
phones, landline phones and the Internet. This question 
was structured in seven items. We reordered the response 
scale in order to have higher scores for higher frequency of 
usage, so the scale ranged from 1 (never) to 7 (several times 
a day): How often do you do any of the following? Make or 
receive phone calls over a landline phone; make or receive 
phone calls over a mobile phone; send or receive SMS; use 
an instant messaging service on the Internet; make phone 
calls via Internet applications, including video calls; send 
e-mails; and post content on online social media.

Another question captured the use of paid Internet ser-
vices. There were six items corresponding to this question 
with variables being “dummy coded” in the dataset (0 = no, 
1 = yes): Which of the following paid services that you can 
access via the Internet, have you used? a paid service for 
accessing music; a paid service for accessing movies or 
documentaries; a paid service for accessing digital books or 
newspapers; a paid service for watching sports events; a paid 
service for making phone calls over the Internet; and a cloud 
service for storing content from your computer.

We also considered the question for the frequency 
of Internet usage depending on the place of access as an 
important one to be included in our analysis. The battery of 
questions contained three places of Internet access: “home”, 
“work place” and “elsewhere”. We reordered the response 
scale so the value 1 corresponds to “never” and the value 6 
corresponds to “every day” or “almost every day”.

These questions are relevant for our analysis because of 
their potential for displaying different patterns of Internet 
usage among European seniors, based on the frequency of 
usage, the type of device used by the respondents, the type 
of services and the place of Internet access.

Analytical technique

We conducted our analysis using the “K-Means Cluster 
Method”, from IBM SPSS Statistics 22. Our aim was to 
classify the participants by analysing their responses and 
identifying relevant differences regarding their ICT use. The 
analysis we conduct is exploratory.

K-Means Cluster analysis identifies structures within 
a dataset by grouping together homogenous cases, and it 
operates within a number of clusters set by the analyst. We 
can choose between iterating and classifying the cases, or 
only classifying them. Distances between cluster centres 
are determined using Euclidean distance (IBM Knowledge 
Center 2017).

We chose to create 3 clusters of older ICT users, so we 
can better observe the specificities of users’ profiles regard-
ing their communication activity and Internet usage. We 
tested versions of cluster analysis with four and five clusters, 
but the analysis with three clusters was superior in terms of 
statistical stability and theoretical relevance, given the dis-
tribution of the cases and the user profiles that the analysis 
revealed. We chose to iterate and classify our cases, and 
we set the maximum iterations to 10. We chose the single 
imputation—expectation maximization (EM) as a method 
for replacing the missing values.

In order to avoid the limitations inherently associated with 
K-Means Cluster analysis, we also conducted “discriminant 
analysis”. This analysis is used to predict group membership, 
and we used it alongside K-Means Cluster analysis in order 
to emphasize the statistical stability of our classification. 
Again, we used single imputation—EM to replace missing 
values. In addition, we used within-group covariance matrix 
and computed from group sizes.

Results

We used in our analysis variables that measure the extent 
to which European seniors are involved in “communication 
activity”, in using “paid Internet services” and the frequency 
of their “Internet usage”. The percentages show the most 
frequent use for “communication activity” and for “Internet 
use frequency” (“several times a day” and “every day or 
almost every day” answers, respectively). The percentages 
for “paid Internet services” correspond to the participants 
who mentioned they pay for Internet services. This informa-
tion is available in Table 1.
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The data for communication activities reveal the usage 
patterns for the use of ICT among respondents. People who 

are 75 years of age and over tend to use mobile phones and 
Internet technology less frequently than people who are 
65–74 years old. The 75-year-old seniors tend to prefer 
“landline phone calls” and “mobile phone calls” as a means 
of communication, and they are the least interested in pay-
ing for Internet services. The frequency of Internet use was 
higher for people 65–74 years of age, when compared to the 
75+ age category.

The profiles for senior Internet users that we identified 
using cluster analysis are as follows: Digitally immersed 
communicators, Asynchronous communicators and Phone 
enjoyers. Table 2 contains the data for each type of seniors’ 
ICT usage. The variables measuring “communication activ-
ity” are the most relevant in differentiating between seniors’ 
usage of ICT; hence, older people’s communication prefer-
ences significantly shape the typology of information and 
communication technology users.

Digitally immersed communicators are ICT users who 
tend to score high on every item of the variables that we 
analysed, indicating a pattern of frequent and diverse use. 
They are familiar with devices such as landline phones and 
mobile phones, as well as with devices that are connected 
to the Internet as a means to communicate and spend their 
time. They also pay for certain Internet services, indicat-
ing that the digital arena has become a familiar space for 
transactions. Their frequency of Internet use is higher, irre-
spective of the place of access, when compared to the other 
user profiles.

Asynchronous communicators are familiar with Internet 
and communication technology, but they do not use it as 

Table 1   Percentage of people answering positive to the items indi-
cating ICT use, by groups of variables. Source: Eurobarometer 84.2 
(October 2015), weighted data, N = 4404

Euro 28 65–74 75+ Entire 
popula-
tion

Communication activity (only several times a day answers)
 Landline phone calls 28.5 34.1 30.0
 Mobile phone calls 52.5 37.2 48.5
 Send or receive SMS 22.5 13.9 20.2
 Instant messaging 9.7 4.5 8.3
 Internet phone calls 3.0 1.5 2.6
 Send e-mails 19.8 11.5 17.7
 Online social media posting 4.3 2.8 3.9

Paid Internet services used (only mentioned answers)
 Music 4.6 1.6 3.8
 Movies/documentaries 5.0 2.5 4.3
 Digital books/newspapers 6.9 4.7 6.3
 Sport events 4.6 2.4 4.0
 Phone calls 3.4 1.9 3.0
 Cloud content storing 4.5 2.0 3.9

Internet use frequency (only every day or almost every day 
answers)

 At home 56.8 38.7 52.3
 At place of work 8.0 2.8 6.7
 Somewhere else 4.9 1.9 4.1

Table 2   Mean scores 
within each cluster. Source: 
Eurobarometer 84.2 (October 
2015), weighted data, N = 4404

Euro 28 Digitally immersed com-
municators

Asynchronous Com-
municators

Phone enjoyers

Communication activity
 Landline phone calls 4.05 5.24 4.27
 Mobile phone calls 6.67 5.75 5.10
 Send or receive SMS 5.66 4.42 2.18
 Instant messaging 4.70 1.46 1.14
 Internet phone calls 3.10 1.56 1.14
 Send e-mails 5.74 4.70 1.17
 Online social media posting 3.48 1.40 1.06

Paid Internet services used
 Music 0.11 0.03 0.00
 Movies/documentaries 0.09 0.04 0.02
 Digital books/newspapers 0.15 0.07 0.01
 Sport events 0.08 0.04 0.02
 Phone calls 0.08 0.02 0.01
 Cloud content storing 0.11 0.04 0.00

Internet use frequency
 At home 5.73 5.61 2.29
 At place of work 1.99 1.45 1.04
 Somewhere else 2.20 1.40 1.04
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frequently as Digitally immersed communicators. The major 
differences between these two types of users correspond to 
“communication activity”. Asynchronous communicators 
rely heavily on landline phones, mobile phones and e-mails 
as means of communications. Their preference for com-
munication activities that have an asynchronous character 
is noticeable in regard to “instant messaging” (Digitally 
immersed communicators score 5.81 on this item, while 
Asynchronous communicators score 1.25), “Internet phone 
calls” (3.10 for Digitally immersed communicators and 1.66 
for Asynchronous communicators), “online social media 
posting” (3.25 for Digitally immersed communicators and 
1.79 for Asynchronous communicators). Asynchronous 
communicators rarely pay for Internet services; their higher 
score (0.08) marks their preference for “digital books” and 
“newspapers”. The frequency of Internet usage is average 
for this category of users, their scores placing them between 
Digitally immersed communicators and Phone enjoyers.

Phone enjoyers are characterized by the lowest scores 
in regard to the “communication activity”, “paid Internet 
services” and “Internet use frequency”. They prefer to reach 
other people through landline phone calls and mobile phone 
calls and do not explore the digital spaces and services too 
often. Phone enjoyers generally do not pay for Internet ser-
vices and their frequency for Internet use is relatively low. 
Similar to seniors in the other profiles, when they use the 
Internet, they prefer to access it from home, compared to 
other places. However, Digitally immersed communicators 
and Asynchronous communicators access the Internet from 
home twice as much as Phone enjoyers (5.70 for Digitally 
immersed communicators and 5.65 for Asynchronous com-
municators, compared to 2.18 for Phone enjoyers).

In the Northern regions, the type of users that prevails 
is Asynchronous communicators. The situation is similar 
in Western European countries, but the category of Digi-
tally immersed communicators is higher in this area, unlike 
Northern countries. In the Southern and in Eastern Europe, 
the dominant profile is Phone enjoyers (see Table 3).

With regard to the Digitally immersed communicators 
profile, 85% of seniors are between 65 and 74 years of age. 
Older adults in this category generally have a high education 
level (54% have more than 20 years of education). 79% of 
Asynchronous communicators are 65–74 years old. Asyn-
chronous communicators’ education level is rather high, 
with 53% of them having over 20 years of full-time educa-
tion. With regard to the Phone enjoyers profile, 65% are 
65–74 years old. Their education level is lower compared 
to the other two profiles (40% have 16–19 years of educa-
tion). For more information on the demographic variables, 
see Table 4.

Aside from the cross-national perspective on seniors’ ICT 
usage that was provided by the profiles, we attempted to 
present a concise contextualization of the data at the national 

level. We placed the variables that we used for our cluster 
analysis in the table below, grouping the countries in our 
analysis by European Union region (Table 5).

The discriminant analysis (Tables 6, 7) that we conducted 
showed that over 95% of the cases were correctly classified. 
The highest correlation coefficient between the independ-
ent variables is 0.344 (between “communication activity—
send or receive SMS” and “communication activity—mobile 
phone calls”), which is a rather weak correlation. Therefore, 
there are no signs of multi-colinearity within the data. Over-
all, discriminant analysis shows that the senior user profiles 
that we previously identified using K-Means Cluster analysis 
are statistically stable and the findings are in line with each 
other.

Discussion

We identified three profiles of ICT users among European 
seniors, using representative data for this population. The 
older Europeans who use the information and communica-
tion technologies are different in terms of their usage, so we 
grouped them as Digitally immersed communicators, Asyn-
chronous communicators and Phone enjoyers. The K-Means 
Cluster analysis revealed some specificities for each of the 
profiles identified, as follows.

Digitally immersed communicators use various devices 
and technologies in order to communicate, either via land-
line phone, mobile phone, Internet calls, instant messages, 
social media postings, just to name a few of their preferred 
means of communication. They willingly pay for Internet 
services that provide entertainment, content storing or phone 
calls. This particular group also uses the Internet frequently, 
from either home, the work place or elsewhere. Their dis-
tinctive characteristic is, according to their reports, the fre-
quent use of all the means and devices of Internet commu-
nication they were questioned about.

Asynchronous communicators are ICT users whose fre-
quency of use is lower than Digitally immersed communi-
cators. They tend to use more of a “traditional” means of 
communication, such as landline phones, mobile phones or 
e-mails. They are rarely involved in social media posting, 
although their Internet usage is also related to sending and 
receiving instant messages, as well as making Internet phone 
calls. Asynchronous communicators do not prefer “paid 
Internet services”; therefore, their usage of such services 
is rather reduced. They are remarkable as a user profile for 
their medium level of acceptance and usage of the Internet 
for communication activity.

Phone enjoyers form the category of older adults who 
accept the Internet and the devices related to it, but they do 
not use them frequently. Moreover, they are selective with 
regard to communication activity and paid Internet services. 
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Phone enjoyers are still resistant to social media usage and 
to Internet services that require payment. This resistance 
can be defined as their unique characteristic in relation to 
the other two profiles.

At the European level, the three profiles that we iden-
tified vary from one region to another, so that Digitally 
immersed communicators and Asynchronous communica-
tors are predominant in the Northern and central areas, 
while Phone enjoyers prevail in Southern and Eastern 
countries. The geographical distribution of the user pro-
files might indicate the existence of certain variables 
related to the development level of the regions, such as 
economic, digital or cultural factors. In addition, this 
distribution reflects the differences between European 

countries in terms of household Internet access. Most of 
the countries having over 90% of household Internet access 
are located in Northern and Western Europe. Countries in 
Eastern and Southern regions of Europe have the lowest 
percentages of household Internet access—67% Bulgaria, 
71% Greece (Statista - The Statistics Portal 2019).

The younger age category in our analysis tends to be more 
involved with Internet and technology. The category of peo-
ple 75 years of age and over is rarely engaged in online 
activities compared to those who are 65–74 years old. A pos-
sible explanation would be the exposure level to technology 
and Internet during earlier stages of life (Harada et al. 2013), 
or the socialization process and the biographical experiences 
(Peacock and Künemund 2007).

Table 3   Cluster sizes by 
EU region (%). Source: 
Eurobarometer 84.2 (October 
2015), weighted data, N = 4404

Euro 28 Digitally immersed com-
municators

Asynchronous Com-
municators

Phone enjoyers

Eastern Europe
 Bulgaria 15.8 10.5 73.7
 Czech Republic 4.5 49.3 46.3
 Hungary 16.9 29.2 53.8
 Poland 20.3 23.4 56.3
 Romania 12.5 4.2 83.3
 Slovakia 14.3 22.1 63.6

Northern Europe
 Denmark 23.0 57.8 19.1
 Estonia 3.5 35.7 60.8
 Finland 23.7 55.3 20.9
 Great Britain 13.8 43.4 42.9
 Ireland 15.8 44.2 40.0
 Latvia 14.5 38.5 47.0
 Lithuania 4.5 25.6 69.9
 Northern Ireland (GB) 24.1 43.1 32.8
 Sweden 29.2 60.3 10.5

Southern Europe
 Croatia 19.2 21.2 59.6
 Cyprus 7.1 28.6 64.3
 Greece 1.9 15.1 83.0
 Italy 33.8 20.6 45.6
 Malta 21.3 32.5 46.3
 Portugal 13.8 15.0 71.3
 Slovenia 6.4 33.6 60.0
 Spain 34.6 6.5 58.9

Western Europe
 Austria 20.7 48.3 31.0
 Belgium 19.4 50.6 30.0
 France 18.9 32.8 48.4
 Germany (West) 14.5 48.5 37.0
 Germany (East) 25.3 34.7 40.0
 Luxembourg 37.3 37.3 25.3
 The Netherlands 26.1 53.7 20.2
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Our study of older adults and their ICT usage expands 
on and brings critical nuance to the long-established divi-
sion of seniors in two categories: the category of technol-
ogy users and the category of non-users. Our approach is 
consistent with previous research, such as that conducted 
by Olson et al. (2011), Wyatt (2005) and Brandtzæg et al. 
(2011), who suggested the widening classification of senior 
technology users as a productive study direction. The analy-
sis that we conducted deepens the perspective set about by 
Brandtzæg et al. (2011), Neves (2015) and Nimrod (2013) 
and the typologies of senior mobile phone users documented 
by Lee (2007) and Rosales and Fernández-Ardèvol (2016).

The distinction that we make between the three types of 
senior ICT users is relevant in a modern society character-
ized by the digital divide and numerous barriers to accept-
ance and usage of technology by seniors. Our contribution 
consists of identifying profiles for senior ICT users, while 
emphasizing the elements that are specific to each profile 
and that differentiate between them. Although previous 
research documented some Internet user types and placed 
them in a digital divide context, our analysis classifies sen-
iors’ online experience and Internet usage, and points out 
seniors’ interaction with various elements of ICT.

Nimrod’s typology (2013) accounts for senior users of 
websites and forums located in English-speaking, Western 
countries and Lee (2007) classified USA seniors based on 
mobile phone usage behaviour. Our research improves on 
existing typologies by documenting seniors’ usage of multi-
ple technologies and emphasizing seniors’ specific interests 

and needs in the virtual environment (types of devices, plat-
forms and services they use). We also report how seniors’ 
ICT preferences aggregate across national spaces and cul-
tural areas, accommodating diverse categories among the 
wide public of senior ICT users, which facilitates the con-
nection between this typology and EU public policies.

Large cohorts of seniors witness the digitalization of 
daily life, and they are subject to policies aiming to increase 
their engagement with the digital environment. Digitally 
immersed communicators are largely engaged in ITC use, 
while Asynchronous communicators are familiar with these 
technologies. The major problem concerning the Phone 
enjoyers’ can be correlated with their low rates of ICT 
usage, but also to the lack of Internet access. (The East-
ern and Southern parts of Europe are characterized by low 
rates of household Internet access and high rates of Phone 
enjoyers.)

ICT differs in many respects from previous technologies 
because of their artificial intelligence characteristics/tech-
niques. Therefore, as human–computer interaction evolves, 
the virtual environment provokes changes in matters such 
as politics, culture and economy. Due to the notion that 
Digitally immersed communicators are well acquainted 
with ICT, this group achieves a greater level of connect-
edness and are generally more informed, allowing for the 
ability to find virtual opportunities that perhaps would 
have been missed otherwise, as well as allowing for main-
tenance of social contacts. They can be more involved in 
political matters, have more economic opportunities and 

Table 4   Column percentages 
of socio-demographic variables 
(%). Source: Eurobarometer 
84.2 (October 2015), weighted 
data, N = 4404

Euro 28 Digitally immersed com-
municators

Asynchronous com-
municators

Phone enjoyers

Age
 65–74 84.6 79.3 65.4
 75+ 15.4 20.7 34.6

Occupation
 Retired 84.8 89.5 87.6
 Homemakers 1.9 1.2 5.1
 Unemployed 0.1 0.1 0.1
 Manual workers 1.6 1.6 4.2
 Self-employed 5.7 3.4 1.2
 White collar 2.0 1.3 1.0
 Manager 3.9 2.9 0.8

Educational level
 Up to 15 years 13.8 11.8 36.0
 16–19 years 31.7 34.3 40.4
 +20 years 53.9 53.1 22.3
 No full-time education 0.6 0.8 1.4

Gender
 Men 55.5 53.0 43.4
 Women 44.5 47.0 56.6
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develop cultural beliefs influenced by social media and 
the digital environment overall. Asynchronous communi-
cators are aware of the digital realities and are influenced 
by them online and off-line, but to a lower extent than 
Digitally immersed communicators. Phone enjoyers are 
poorly connected to the digital environment, as their tech-
nological interests revolve around landlines and mobile 

phones; thus, they engage less frequently in other ICT 
use. Human–computer interaction is limited in their case. 
They are not familiar with the new possibilities of more 
advanced ICT usage. This may cause them to miss out on 
opportunities because of their disconnectedness from a 
space where authorities develop policies they could ben-
efit from.

Table 5   Descriptive data for the variables used in analysis*, by EU region (%). Source: Eurobarometer 84.2 (October 2015). All respondents of 
age 65+

*Communication activity (only “never” answers): V1—landline phone calls, V2—mobile phone calls, V3—send or receive SMS, V4—instant 
messaging, V5—Internet phone calls, V6—send e-mails, V7—online social media posting; paid Internet services used (only “mentioned” 
answers): V8—music, V9—movies/documentaries, V10—Digital books/newspapers, V11—sport events, V12—phone calls, V13—cloud con-
tent storing; Internet use frequency (only “never” answers): V14—at home, V15—at place of work, V16—somewhere else

Euro 28 Communication activity Paid Internet services Internet use fre-
quency

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

Eastern Europe
 BG 34.6 32.9 72.2 94.8 95.3 93.9 95.8 2.0 2.0 0.0 2.0 2.0 0.0 78.4 96.4 94.4
 CZ 79.1 7.3 29.9 97.6 90.8 71.8 96.0 .0 3.7 0.0 2.5 6.2 0.0 63.3 98.6 95.9
 HU 34.2 25.6 68.4 90.0 90.0 80.4 88.6 3.4 3.4 5.7 3.4 0.0 3.4 70.7 94.2 93.9
 PL 42.7 24.4 54.6 87.9 89.0 84.4 90.7 6.1 4.9 3.7 0.0 2.4 1.2 62.4 92.1 92.0
 RO 50.2 31.2 80.9 92.6 97.8 95.7 97.0 0.0 1.0 1.0 1.0 0.0 0.0 88.5 98.9 99.5
 SK 40.6 21.0 61.2 89.4 87.5 83.6 92.5 0.0 1.0 2.9 2.9 2.9 1.9 72.7 96.2 96.2

Northern Europe
 DK 36.0 7.5 22.6 72.0 75.4 24.6 54.2 4.9 6.7 11.9 3.1 4.0 5.8 7.3 91.8 75.4
 EE 39.6 12.0 62.3 95.4 86.3 77.5 93.7 1.6 1.1 1.6 0.0 .5 0.5 47.2 89.0 92.2
 FI 74.9 1.7 13.1 76.8 77.7 39.9 78.0 2.6 8.9 4.1 10.7 1.5 2.2 22.4 93.3 87.2
 GB-GBN 10.8 24.8 51.4 84.6 85.6 53.1 88.6 5.9 2.5 9.7 5.9 2.1 6.3 40.2 95.7 90.1
 IE 12.3 15.0 38.8 81.9 82.0 56.9 88.2 4.0 4.7 10.0 4.7 2.7 5.3 44.4 91.3 90.8
 LV 53.3 4.4 28.5 85.0 81.6 70.2 91.2 0.0 1.6 1.6 2.4 2.4 1.6 55.0 90.4 91.7
 LT 54.0 9.8 58.9 96.1 84.7 90.1 96.4 0.6 1.1 0.0 0.0 0.6 0.0 72.3 96.1 98.3
 GB-NIR 4.6 29.2 49.5 83.2 79.6 57.4 84.3 1.5 10.8 6.2 7.7 6.2 4.6 38.5 96.9 91.8
 SE 19.6 4.0 13.7 66.6 67.2 16.8 68.1 13.2 9.3 18.6 8.9 5.5 14.1 9.1 81.3 65.1

Southern Europe
 HR 17.1 28.6 60.0 89.3 89.3 82.9 95.7 1.6 3.1 1.6 4.7 0.0 0.0 64.9 97.0 91.4
 CY 21.2 11.7 67.6 88.8 87.1 90.0 92.0 2.2 6.7 0.0 6.7 6.7 0.0 64.0 94.1 98.1
 GR 8.8 27.9 77.8 96.0 93.6 91.6 95.5 1.1 1.1 1.1 1.1 3.4 1.1 75.0 95.4 97.3
 IT 27.8 20.9 60.4 86.7 92.0 81.4 91.0 2.2 4.4 1.1 5.5 1.1 3.3 69.6 95.6 95.1
 MT 4.2 18.7 50.3 82.8 86.6 72.0 89.6 2.2 7.6 7.6 5.4 6.5 1.1 45.0 94.6 91.9
 PT 20.5 22.6 71.1 91.4 96.7 90.5 92.2 4.0 4.0 3.0 5.0 1.0 1.0 80.5 97.5 95.6
 SI 14.4 13.4 60.9 92.6 89.6 79.3 95.0 1.1 2.2 4.4 2.2 0.5 0.5 58.5 98.5 94.5
 ES 13.1 23.7 86.0 78.6 90.4 80.4 91.1 0.8 2.4 5.6 1.6 2.4 1.6 74.5 98.8 93.9

Western Europe
 AT 27.8 22.0 55.2 83.9 82.4 71.6 87.4 9.2 6.9 11.5 4.6 6.9 5.7 37.9 97.4 91.2
 BE 7.9 15.8 39.5 85.0 82.4 51.0 85.5 2.7 3.2 2.7 2.7 1.8 3.2 37.3 96.0 92.5
 FR 11.4 24.7 55.7 79.7 90.8 62.0 92.2 1.1 1.6 1.1 2.7 3.7 2.7 41.7 98.5 91.7
 DE-E 5.3 29.5 61.1 81.1 87.9 60.0 93.7 1.0 2.0 2.0 1.0 3.0 1.0 43.9 95.7 88.1
 DE-W 3.7 20.6 53.0 80.3 89.5 52.7 94.3 1.6 2.6 5.2 2.1 1.0 1.0 34.8 94.0 91.8
 LU 2.5 13.2 30.6 74.2 75.6 49.6 83.9 2.3 3.4 6.8 0.0 5.7 1.1 27.8 96.9 77.7
 NL 2.5 10.1 41.0 70.6 75.5 18.3 76.9 6.9 4.2 8.8 4.2 6.1 6.9 9.9 85.1 76.8
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Implications

The diversity of ICT senior users in the European Union 
(EU) helps us to gain a better understanding of the digital 
divide by employing the perspective of senior user pro-
files. Acknowledging the diversity of senior users through 
a typology that transcends national boundaries may 
increase the adequacy of Digital Single Market policies 
for seniors. The digital environment can also be predatory, 
and senior users are a vulnerable category that could be 
better protected by policies targeting them specifically. As 
an implication for future research, subsequent studies may 
employ the perspective of senior user profiles in order to 
investigate seniors’ need for protection of their personal 
information in the digital environment and how online vul-
nerabilities differ based on seniors’ online habits.

Another set of implications of the three types of sen-
ior ICT users regard social and care programmes. Based 
on the communication activities they prefer, seniors use 
specific ICTs that help them to keep in touch with family 
members and friends and therefore to fight social exclu-
sion. Care facilities could organize programmes in order 
to help seniors with developing digital skills depending 
on their preferences for digital activities. Furthermore, 
online medical care and medical services tailored to the 
three specific categories of senior users would provide 
them with the medical support they need, irrespective of 
the technology they use to access it. The personalization 

of such programmes, according to user’s characteristics, 
would make the digital arena more accessible to seniors.

Limitations

The profiles offer a wider perspective on senior users of ICT 
in the EU at the expense of eluding certain nuances at the 
national/regional level. The variability that exists within 
European countries is not captured as precisely by clusters 
as it is by employing indicators of ICT use. Nonetheless, 
users’ profiles are superior in emphasizing human profiles 
of senior users from the EU. Another limit of this study is 
that we did not prioritize users’ classification on gender, 
education, ethnicity or social class, because our focus was 
on the age classification of respondents. Subsequent studies 
may extend the classification of senior users’ as to include 
in-depth socio-demographic characteristics.

The attrition of the number of respondents is also a limit 
of our analysis. As a consequence of selecting only respond-
ents aged 65 and over, the total number of respondents was 
significantly reduced. Then, we had to exclude those who 
declared they did not use the Internet. We run our analyses 
on a sample of 4404 cases that was representative for the 
EU countries; therefore, our results are illustrative for the 
ageing population.

Acknowledgements  We would like to acknowledge Professor Stephen 
Cutler, Professor Cosima Rughiniș and Professor Paula Tufiș for pro-
viding critical comments and constructive feedback for this paper.

Compliance with ethical standards 

Conflict of interest  The authors declare that they have no conflict of 
interest.

References

Barnard Y et al (2013) Learning to use new technologies by older 
adults: perceived difficulties, experimentation behaviour and 
usability. Comput Hum Behav 29:1715–1724

Berkowsky RW et al (2013) Attitudes towards and limitations to ICT 
Use in assisted and independent living communities: findings 
from a specially-designed technological intervention. Educ Ger-
ontol 39(11):797–811

Bloom DE, Luca DL (2016) The global demography of aging: facts, 
explanations, future. In: Piggott J, Woodland A (eds) Handbook of 
the economics of population ageing. Elsevier, Amsterdam

Brandtzæg PB, Heim J, Karahasanovic A (2011) Understanding the 
new digital divide—a typology of Internet users in Europe. Int J 
Hum Comput Stud 69(3):123–138

Cotten SR (2017) Examining the roles of technology in aging and 
quality of life. J Gerontol B Psychol Sci Soc Sci 72(5):823–826

Table 6   Hit ratio for cases selected in discriminant analysis. Source: 
Eurobarometer 84.2 (October 2015), weighted data, N = 4404

Percentage of “grouped” cases correctly classified: 93.9%. Numbers 
in parentheses indicate the row percentages

Actual 
group

No. of cases Predicted group membership

Cluster 1 Cluster 2 Cluster 3

Cluster 1 983 851 (86.6%) 3 (0.3%) 129 (13.1%)
Cluster 2 1831 3 (0.2%) 1767 (96.5%) 61 (3.3%)
Cluster 3 1590 36 (2.3%) 35 (2.2%) 1519 (95.5%)

Table 7   Hit ratio for cross-validation of discriminant analysis. 
Source: Eurobarometer 84.2 (October 2015), weighted data, N = 4404

Percentage of “grouped” cases correctly classified: 93.8%. Numbers 
in parentheses indicate the row percentages

Actual 
group

No. of cases Predicted group membership

Cluster 1 Cluster 2 Cluster 3

Cluster 1 983 848 (86.3%) 3 (0.3%) 132 (13.4%)
Cluster 2 1831 4 (0.2%) 1766 (96.5%) 61 (3.3%)
Cluster 3 1590 37 (2.3%) 37 (2.3%) 1516 (95.3%)



134	 European Journal of Ageing (2020) 17:125–134

1 3

Cotten SR et al (2014) Internet use and depression among retired older 
adults in the United States: a longitudinal analysis. J Gerontol B 
Psychol Sci Soc Sci 69(5):763–771

Cutler SJ (2005) Ageism and technology. Generations 29(3):67–72
DiMaggio P, Garip F (2012) Network effects and social inequality. 

Annu Rev Sociol 38:93–118
DiMaggio P et al (2001) From unequal access to differentiated use: 

a literature review and agenda for research on digital inequality. 
http://socin​fogro​up2.pbwor​ks.com/w/file/fetch​/41364​119/fromu​
nequa​lacce​sstod​iffer​entia​tedus​e.pdf. Accessed 24 April 2019

Eurobarometer (2015) Standard Eurobarometer 84 Autumn 2015—
media use in the European Union. https​://dbk.gesis​.org/dbkse​arch/
sdesc​2.asp?no=6642. Accessed 24 April 2019

Fox S (2006) Online health search. Pew Research Center Internet and 
Technology. http://www.pewin​terne​t.org/2006/10/29/onlin​e-healt​
h-searc​h-2006/. Accessed 24 April 2019

Fox S (2008) The engaged E-patient population. Pew Research Center 
Internet and Technology. http://www.pewin​terne​t.org/2008/08/26/
the-engag​ed-e-patie​nt-popul​ation​/. Accessed 24 April 2019

Harada S et al (2013) Characteristics of elderly user behavior on mobile 
multi-touch devices. In: Human–computer interaction—INTER-
ACT 2013. Springer, Berlin, pp 323–341

Holzinger A, Searle G, Nischelwitzer A (2007) On some aspects of 
improving mobile applications for the elderly. In: Stephanidis C 
(ed) Universal acess in human computer interaction. Coping with 
diversity. Springer, Berlin, pp 923–932

IBM Knowledge Center (2017) K-means cluster analysis. IBM Knowl-
edge Center. https​://www.ibm.com/suppo​rt/knowl​edgec​enter​/en/
SSLVM​B_24.0.0/spss/base/idh_quic.html. Accessed 24 April 
2019

Jensen JD et al (2010) Utilization of internet technology by low-income 
adults: the role of health literacy, health numeracy, and computer 
assistance. J Aging Health 22(6):804–826

Lee YS (2007) Older adults’ user experiences with mobile phones: 
Identification of user clusters and user requirements. Thesis. Vir-
ginia Polytechnic Institute and State University, Virginia

Mwim E, Kritzinger E (2016) Views of digital divide: a literature 
review. In: 2nd African conference on information systems & 
technology (ACIST) 2016, Information Systems & Technology 
Innovation for a Digital Africa, pp 1–18

Nasi M, Rasanen P, Sarpila O (2012) ICT activity in later life: internet 
use and leisure activities amongst senior citizens in Finland. Eur 
J Ageing 9(2):169–176

Neves BB (2015) Does the internet matter for strong ties? Bonding 
social capital, Internet use, and age-based inequality. Int J Sociol 
25(3):415–433

Nilsson D (2007) A cross-cultural comparison of self-service technol-
ogy use. Eur J Mark 41(3/4):367–381

Nimrod G (2013) Probing the audience of seniors’ online communities. 
J Gerontol B Psychol Sci Soc Sci 68(5):773–782

Olson KE et al (2011) Diffusion of technology: frequency and use for 
younger and older adults. Ageing Int 36(1):123–145

Peacock SE, Künemund H (2007) Senior citizens and internet tech-
nology reasons and correlates of access versus non-access in a 
European comparative perspective. Eur J Ageing 4(4):191–200

Quadrello T et al (2005) Grandparents use of new communication tech-
nologies in a European perspective. Eur J Ageing 2(3):200–207

Quan-Haase A, Martin K, Schreurs K (2016) Interviews with 
digital seniors: ICT use in the context of everyday life. iCS 
19(5):691–707

Rosales A, Fernández-Ardèvol M (2016) Smartphones, apps and old 
people’s interests: from a generational perspective. In: Mobile-
HCI’16 proceedings of the 18th international conference on 
human–computer interaction with mobile devices and services, 
pp 491–503

Statista - The Statistics Portal (2019) Share of households in selected 
European countries with internet access in 2017. Statista - The 
Statistics Portal. https​://www.stati​sta.com/stati​stics​/18566​3/inter​
net-usage​-at-home-europ​ean-count​ries/. Accessed 5 April 2019

Tsai HS et al (2015) Getting grandma online: are tablets the answer 
for increasing digital inclusion for older adults in the US? Educ 
Gerontol 41(10):695–709

van Biljon J, van Dyk T, Gelderblom H (2010) Mobile phone adop-
tion: optimising value for older adults in a developing country. In 
IDIA2010 conference

Van de Kaa DJ (1987) Europe’s second demographic transition. Popul 
Bull 42(1):1–59

van Deursen A, Van Dijk J (2011) Internet skills and the digital divide. 
New Med Soc 13(6):893–911

van Deursen A, Van Dijk J (2013) The digital divide shifts to differ-
ences in usage. New Med Soc 16(3):507–526

Van Dijk J (2006) Digital divide research, achievements and shortcom-
ings. Poetics 34(4–5):221–235

Wagner N, Hassanein K, Head M (2010) Computer use by older adults: 
a multi-disciplinary review. Comput Hum Behav 26(5):870–882

Wyatt S (2005) The digital divide, health information and everyday 
life. New Med Soc 7(2):199–218

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

http://socinfogroup2.pbworks.com/w/file/fetch/41364119/fromunequalaccesstodifferentiateduse.pdf
http://socinfogroup2.pbworks.com/w/file/fetch/41364119/fromunequalaccesstodifferentiateduse.pdf
https://dbk.gesis.org/dbksearch/sdesc2.asp?no=6642
https://dbk.gesis.org/dbksearch/sdesc2.asp?no=6642
http://www.pewinternet.org/2006/10/29/online-health-search-2006/
http://www.pewinternet.org/2006/10/29/online-health-search-2006/
http://www.pewinternet.org/2008/08/26/the-engaged-e-patient-population/
http://www.pewinternet.org/2008/08/26/the-engaged-e-patient-population/
https://www.ibm.com/support/knowledgecenter/en/SSLVMB_24.0.0/spss/base/idh_quic.html
https://www.ibm.com/support/knowledgecenter/en/SSLVMB_24.0.0/spss/base/idh_quic.html
https://www.statista.com/statistics/185663/internet-usage-at-home-european-countries/
https://www.statista.com/statistics/185663/internet-usage-at-home-european-countries/

	Silver surfers from a European perspective: technology communication usage among European seniors
	Abstract
	Introduction
	Digital divide
	Similar studies on seniors’ technology usage
	Data and methods
	Data
	Variables
	Analytical technique

	Results
	Discussion
	Implications
	Limitations
	Acknowledgements 
	References




