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Abstract

Older adults are increasingly using smartphones. Researchers have identified demographic, attitudinal factors and social
outcomes related to inequalities in access, skills, and activities of internet use. While this research has been ongoing for years,
studies about the digital inequalities related to the use of smartphones by older adults are still scarce, and they rarely have
undertaken sociocultural comparisons of usage. This article builds on an analysis of tracking data of older adults’ (pp. 55-79)
smartphone use, to explore digital inequalities around traditional axes of inequality and sociocultural factors that shape older
adults’ smartphone use. It adds a comparative perspective for understanding emerging inequalities related to sociocultural
contexts to the existing literature. The results show that differences cannot be explained solely by sociodemographic
factors, but also possibly by national policies and culture. Particularly, age, on its own, is not able to explain the differences
reported. Older adults engage in a range of different activities on their smartphones, and differences between groups across
the traditional axes of inequalities do not mirror exactly the differences found in previous research on internet use. This is
important considering the risk of emerging new inequalities and the ongoing revisiting of policies to mitigate them.
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Introduction younger generations, but it is key to their social connected-
ness and inclusion (Rosales & Fernandez-Ardévol, 2019a).
Given this trend, we should take a closer look at how older
adults use smartphones and explore the relevance and
i o nature of the digital inequalities behind smartphone adop-
smartphones, older adults can communicate, remain in tion, given that they can have an important role in moderat-

tf)uCh with others and enga.ge in a massive array of activi- ing their wellbeing and social inclusion (Biichi & Hargittai,
ties, from gaming to managing finances. Internet use among 2022: Chan, 2018; Stevic et al., 2021)

older adults has steadily increased over time (Hunsaker &
Hargittai, 2018). In fact, over the last 5years, they have
become the fastest growing social group in terms of internet
and mobile device adoption in the United States and Europe
(Anderson, 2017; Eurostat, 2022a). Smartphone use is
arriving to most adults aged 55—74 years in the four coun-
tries of this study: Canada, the Netherlands, Spain, and
Sweden. In 2020, 54.1% of Canadian adults aged 65+ years  icardiff University, UK
used smartphones (Government of Canada and Statistics 2Universitat Oberta de Catalunya, Spain
Canada, 2021)." In 2018,? in the Netherlands, Spain, and c .
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People’s everyday lives have drastically changed since the
advent of digital technologies and the widespread adoption
of smartphones. This is true for older adults too. With

Studies have analyzed older adults’ access to and use of
the internet and the relationship between engagement and
various social outcomes, including social capital, digital lit-
eracy, citizenship and loneliness (e.g., Francis et al., 2019).
However, they rarely have addressed the differences between
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broader sociocultures of digital technology use (an exception
in Caliandro et al., 2021) and even less from a comparative
perspective (an exception comparing the United Kingdom
and United States in Dutton & Reisdorf, 2019). Past research
has shown that older adults’ internet engagement varies
depending on certain sociodemographic variables (mainly
gender, age, income, and education), as well as their individ-
ual digital skills and experiences (Hunsaker & Hargittai,
2018; Reisdorf & Groselj, 2017). Despite the wealth of stud-
ies on older people, most of them are underpinned by dis-
courses focusing on their needs, impairments, illnesses,
declines and other deficiencies that can be alleviated with the
support of technologies (e.g., Cotten, 2017; Fang et al., 2018).
Some examples include their lack of social contacts (Baker
et al.,, 2017), poor health (Cotten et al., 2014) and scarce
mobility (Hunsaker & Hargittai, 2018). This one-sided view
diminishes the perception of older adults as agentic users able
to create internet and smartphone use cultures. Studies some-
times fail to even consider the possibility that this group’s
reduced engagement could be based on informed and con-
scious decisions, rather than guided by deficiencies (Wyatt,
2003).

To tackle the complex and unseen inequalities associated
with smartphone use, we should first know how and for what
smartphone apps are used. This article fills this gap by study-
ing patterns in smartphone app use among older adults. App
activities’ patterns are used as indicators of distinct sociocul-
tures of smartphone usage. It redresses the lack of compara-
tive studies on this topic by analyzing smartphone use in four
countries: Canada, the Netherlands, Spain, and Sweden.
These countries were chosen because they display similar
rates of internet access: over 90% (Fernandez-Ardévol et al.,
2019; ITU, 2022). As we have argued elsewhere, they consti-
tute relevant contexts for a comparative analysis of digitiza-
tion of later life as different levels of internet diffusion and
smartphone usage have shaped the local digital practices dif-
ferently (Loos et al., 2022). We explore the frequency and
diversity of smartphone use by country, as well as the factors
that are related to different patterns of use to show that smart-
phone use is modeled by social factors such as gender, age,
and educational attainment, which are well-known sociode-
mographic characteristics affecting digital inequalities
(Robinson et al., 2020). The four-country comparison also
allowed us to identify a wide and diverse range of activity
patterns that forms the basis of the discussion about the
potential relationship between sociocultural contexts and
digital inequalities.

Digital Inequalities and Age

Recent research in this field has called attention to emerging
forms of inequality that surface alongside established types
of discrimination (Robinson et al., 2020). It has also shown
that digital divides (i.e., in material access and subscriptions)
reinforce existing inequalities and increase the possibility of

these affecting people’s lives (van Deursen & van Dijk,
2019). Older age has been conceptualized as a source of digi-
tal inequality since the study of ICT (information and com-
munication technology) adoption began.

The first level of digital inequality research investigated
access to computers (Dutton et al., 1987) and the internet
(DiMaggio et al., 2004) and users’ sociodemographic char-
acteristics around the concept of the digital divide. At that
time, the research suggested that being old was an important
predictor of lack of computer and internet access. As internet
penetration increased, the second level of digital inequalities
was formulated as a critique of the “haves” and “have-nots”
dichotomy of the digital divide concept. These studies looked
at the differences among internet users in terms of equip-
ment, the autonomy of use, skill, social support, and the pur-
poses for which the technology was employed (DiMaggio &
Hargittai, 2001; Gonzales, 2016; van Dijk, 2006). Results
found that old people often make less and less diverse uses of
the internet, and have lower digital skills than younger gen-
erations (Rosales & Fernandez-Ardévol, 2019a). Further
studies examined people’s attitudes and motivations toward
using the internet (Facer & Furlong, 2001; Reisdorf &
Groselj, 2017) in relation to their sociodemographic charac-
teristics. Similarly, old age negatively relates to all the
dimensions studied. The third level of digital inequalities
(van Deursen & Helsper, 2015) has come to the fore, con-
cerned with the differences in social outcomes (i.e., social
capital, wellbeing, social support) in populations with near-
universal internet access.

In the three levels of digital inequalities research age is
generally considered to negatively affect engagement, which
encompasses skills, uses, attitudes, motivations as well as
other factors (Hunsaker & Hargittai, 2018; Jones & Fox,
2009; Selwyn, 2006). For instance, those aged 75+, are less
interested in online activities such as email, shopping and
civic services than adults aged 65-70years (van Deursen &
Helsper, 2015), which indicates less diverse internet use
among this group compared with their younger counterparts.
Gender-based differences are not so clear. Although there are
several studies showing that more men use the internet than
women (van Deursen & Helsper, 2015), others have found
no differences, particularly among adults aged 50—65 years
(Konig et al., 2018). The third level has brought more nuance
to the fore, which is suggestive of sociocultures of digital
technologies use. In terms of activity types, older men dis-
play a more diversified use of the internet; they are more
interested in shopping, music and video consumption, and
civic services than women, while older women are more
interested in social entertainment (Hsu, 2018; van Deursen &
Helsper, 2015). Higher educational attainment is positively
associated with being an internet user in old age, as is com-
puter use prior to retirement (Gilleard et al., 2005; Konig
et al., 2018). Being employed also have a positive effect
(Friemel, 2016). Finally, living alone has been reported to
negatively affect digital engagement, and email use is less
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Table I. Sociodemographic Characteristics of the Sample by Country.
Sample (n) Canada Netherlands Spain Sweden Total
119 9l 125 95 430
Age 55-62 56 71 52 25 204
63-70 44 29 30 40 143
71-79 19 25 9 30 83
Gender Women 50 33 57 30 170
Men 69 58 68 65 260
Level of education Up to secondary 18 55 83 37 193
Post-secondary 67 31 32 51 181
Post-graduate 34 5 10 7 56
Employment status Active 56 41 48 70 215
Not active 63 84 43 25 215
Household size One member (living alone) 23 22 21 23 89
Two or more members 96 69 104 72 341

common among those living with others (van Deursen &
Helsper, 2015). All agree that digital inequalities of any kind
reinforce existing social inequalities (Robinson et al., 2020)
but there are few studies using comparative perspectives
(some exceptions include Hunsaker & Hargittai, 2018; Konig
etal., 2018).

In addition, smartphone use may not display the same dif-
ferential patterns than internet use. Research has begun to
explore digital inequalities in the use of these devices, con-
sidering the new opportunities they afford people (Correa
et al., 2021; Hargittai, 2021; Quan-Haase et al., 2021). One
such study found differences in the types of activity that peo-
ple engage in on their smartphones (Tsetsi & Rains, 2017).
White, younger and higher-income individuals use smart-
phones more often to get news and information, while ethnic
minorities and younger adults use them more often for social
activities than White and older individuals. Some studies
have also provided initial evidence that, while smartphones
have increased the rates of internet access, those who only
use smartphones to connect to the internet do not engage in
diverse activities and come from lower socioeconomic back-
grounds (Taipale, 2016; Tsetsi & Rains, 2017). The research
studying smartphone use among older adults from a digital
inequalities’ perspective is scarcer and supports the idea that
older adults make less use of smartphones and in a less var-
ied way, (De Nadai et al., 2019). To sum up, more research
about the emerging types of inequalities associated with
smartphone use by older adults is needed. Accordingly, this
study asks the following questions that refer to the older
adults analyzed in the study:

To what extent do (traditional) digital inequalities around
age, gender, educational attainment, household size, and
employment status are related to smartphone use among
older adults?

e To what extent does the country context shape smart-
phone usage?

Data and Methods

This study takes an exploratory, comparative, and data-
driven approach. Although we gathered large-scale data on
older adults’ smartphone activities and statistically found out
patterns in our dataset, a qualitative approach was required to
categorize the activities/smartphone apps and interpret the
results. The method is not entirely computational or manual,
nor is it purely quantitative or qualitative, inductive, or
deductive. Instead, it is better understood as an exploratory
research design about an under-researched social phenome-
non (due to the lack of studies about everyday life uses of
technology from this social group) from which hypotheses
are difficult to draw.

Data come from an international project (see acknowledg-
ments) that involved four teams, each one located in one of
the analyzed countries. The research design, developed by
authors author B and C, lead to the co-creation and validation
of the instruments by all the teams who also translated them
into the respective local languages (Fernandez-Ardevol et al.,
2019). The study involved older adults between the ages of 55
and 79years (mean age=63.88; n=430) living in one of the
four countries selected who are regular smartphone users
(Table 1). All the participants were invited to inform the proj-
ect through a panel of users. Participants received informa-
tion from the project and signed the corresponding consent
form. Each local research team obtained ecthical clearance,
meeting the requirements at each country level.

This article uses two primary datasets. The first dataset
was gathered by passively tracking each participant’s
Android smartphone for four consecutive weeks—February—
July 2019. The software employed generates an activity log
every time an app appears on the device’s screen, and these
logs are taken as a proxy for use (Rosales & Fernandez-
Ardévol, 2019b). The second dataset came from an online
survey completed by the same participants and asked about
sociodemographic data (Table 1).
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Table 2. App Categories.

Category Description and examples Total logs (%)
|. Phone & messaging Instant messaging, emailing and calling (Telephone, WhatsApp, Yahoo Mail, 342
Facebook Messenger)
2. SNS Social networking and dating (Facebook, Instagram, Tinder) 7.0
3. Image, audio & video Creating, editing or sharing images, audio or video content (Camera, Photo 5.0
Gallery, YouTube, Music Player)
4. Games & gambling Games, lotteries, and casino and slot games for gambling (Pokémon GO, Solitary, 33
Candy Crush)
5. News & media Digital content, including newspapers, radio, and TV; traditional mass media 22
6. Finance Banking, stocks trading, micropayments and online payments (PayPal, Samsung 1.4
Pay, My Stocks Portfolio)
7. Health & fitness Physical activity and diet trackers, activity bracelet controller and other health 1.3
apps (Fitbit, Runkeeper, j Google Fit)
9. Shopping Online shopping, price comparisons, loyalty apps and local supermarket chains 1.2
(Groupon, McDonald’s, Amazon Shopping, AliExpress)
10. Travel & transport Traveling (locally and non-locally) and commuting (Google Maps, Waze, EasyPark) 1.0
I'l. Weather Checking the weather forecast (AccuVVeather, SolarEdge Monitoring) 0.5
12. eGovernment Interacting with the public administration and handling legal issues (Kivra in 0.5
Sweden; Rijksoverheid in the Netherlands)
I3. Productivity & education Dictionaries and office and educational tools (Excel, Wikipedia, Google Translate) 0.3
|4. System Launchers and other apps with no user interface (Huawei Starter, Xperia Arc 28.2
Launcher)
I5. Tools Miscellaneous apps not included in previous categories 13.8

(Google Docs, Microsoft OneDrive, QR & Barcode Scanner)

Note. SNS = social network sites.

Over the 4weeks of tracking, participants’ smartphone
app activity amounted to 918,216 valid logs from 3,617 apps.
Following usual standards (Jung et al., 2014), we categorized
most of these apps for analytical relevance, depending on
their main purpose (Table 2). We choose the apps to catego-
rize based on two numerical requirements: (a) at least 7% of
users used the app; and (b) the categorized apps covered 85%
of the total number of logs. As apps use may be different
depending on the sociocultural context of the country, we
used the same criteria to classify them across each country.

After disregarding the apps that did not fulfill requirement
(a), we carried out an iterative process to categorize those
remaining. First, we took note of the tag that the developers
had assigned to the apps in Google Play. Second, three
researchers (led by the second author) revised the Google
Play classification and reclassified the apps as needed until
consensus was reached (three iterations). Two guiding crite-
ria were set out for cases of ambiguity: apps had to be
assigned (a) to the most specific category (e.g., WhatsApp
remained a messaging app) or (b) to the category that best fit
the app’s primary goal (e.g., LinkedIn was redefined as a
SNS). The final step involved validating the classification
with other team members in each country.

The above-described process assured rigor and reliability.
We identified 14 mutually exclusive categories that together
included 437 apps (12.1% of the total) and accounted for
829,051 logs (90.2% of the total) (Table 2). They are dis-
played in order of relevance, based on the percentage of logs

they account for (right-most column), our analytical goals
and previous literature (Jung et al., 2014).

Finally, two categories were removed from this list before
our empirical analysis: System and Tools. End users do not
intentionally engage with system apps such as launchers,
which justifies our decision not to consider their logs as con-
scious use. Meanwhile, Tools is a residual label that groups
together apps not included in other categories, so, it makes
no sense to interpret its meaning.

To analyze the app categories that participants use, we
relied on a cluster analysis to summarize the 12 considered
dimensions (or categories). The selected method was a hierar-
chical cluster method that classified the cases by means of a
partitioning around medoids (PAM) algorithm, which is
appropriate for highly disperse observations—as it is the case
when tracked logs are analyzed (Filaire, 2018). The cluster
analysis was run on RStudio while other analyses were run on
SPSS. The advantage of this analytical approach is that the
emergent clusters are defined by each group of participants’
own app use and frequency of use, rather than being taken
from a set of activities previously defined by researchers.

The results of our analyses may have been distorted by the
media ecology in which participants rely on their everyday
life, which may have an impact on their smartphone use.
Caution should also be exercised when interpreting these
results because of possible selection and data collection bias
(i.e., all participants in all countries had attained an above-
average level of education and owned an Android device).
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Table 3. App Use and Frequency of Use Among Participants by Category and Country.
App use: proportion of participants using at least one Frequency of use: Average number of daily All
app in the category (%) logs in the app category
Ca Ne Sp Sw Sig. All Ca Ne Sp Sw Sig.
I. Phone & messaging 100 100 984 100 995 305 24 29.33  19.96 Ca, Sp>Sw 26.46
2. SNS 655 747 664 768 70.2 48 446 539 73 5.45
4. Games & gambling 244 297 176 242 235 1,52 316 22 2.77 2.34
3. Image, audio & video 96.6 934 92 98.9 95.1 324 343 515 359 Sp>Ca 391
5. News & media 427 582 224 80 Ca Ne Sw>Sp; 484 095 248 024 441 Sw>Ca§; 1.83
Sw>Ca, Ne Ne>Sp
7. Health & fitness 3I.1 187 72 379 Ca, Sw>Sp; 23 1.6l 0.35 0.35 1.38 0.93
Sw>Ne
9. Travel & transport 84 769 68 93.7 Ca>Sp; 80 1.06 0.71 0.1 0.37 Ca, Sw>S,Ne 0.75
Sw>Sp, Ne
12. Productivity & N.I. 615 9.6 389 Ne>Sp, Sw; 244 N.L 0.51 0.43 1.04 Ne>Sp 0.26
education Sw>Sp
10. Weather 37 483 256 484 Sp<Ne, Sw 386 033 074 0.1 0.49 Ne>Sp 0.39
6. Finance 445 758 424 895 Ne Sw>Ca Sp 605 042 217 028 2.03 Ne, Sw>C,Sp LIl
8. Shopping 563 582 584 295 Ca Ne Sp>Sw 514 1.08 1.06 142 0.I5 0.97
I l.eGovernment NI 165 NI 968 Sw>Ne 249 N.L 0.04 N.L 1.89 Sw>Ne 0.43

Note. Ca=Canada; Ne=The Netherlands; Sp=Spain; Sw=Sweden; SNS=social network sites. The “Sig.” column displays statistically significant differences
among the countries, as determined by a t-test or ANOVA (analysis of variance) test. N.I. stands for “not included,” meaning the figures were discarded from
the analysis because the logs did not satisfy the classification criteria (p<.05). Therefore, N.I. should be interpreted as a very low percentage of participants.

Results

The analyses revealed similarities and differences in app use
among the participants around two dimensions: percentage
of participants using a given app category (app use from
now on) and frequency of use -measured as the average
number of logs per day in that app category. The results sug-
gest varying sociodemographic-driven patterns of use and
non-use within each country, as well as differences among
the four countries.

In the sections that follow, first, we describe app use and
frequency of use among all participants. Second, we com-
pare both dimensions across all four countries, focusing on
any emerging differences. Following this, we present the
results of a hierarchical cluster analysis. Finally, we consider
the clusters in each country against the aforementioned tradi-
tional axes of digital inequality.

Smartphone Use by Country

According to the cross-country comparative analysis, smart-
phone apps for making calls and sending messages are the
most popular overall. In fact, Phone & messaging apps are
used by almost 100% of the sample, with no cross-country
differences in the use of these apps. In terms of frequency of
use, Phone & messaging apps are by far the most frequently
used as well. However, some differences can be observed
across the four countries. Participants in Canada and Spain
use apps in this category more frequently than those in the
Netherlands, and significantly more than those in Sweden.

The daily averages for the four countries are 30.05, 29.33,
24, and 19.96, respectively (Table 3).

Engaging with multimedia content seems to be another
main activity undertaken by the participants. Apps in the Image,
audio & video category are used by over 90% of the sample in
every country, and there are no significant cross-country differ-
ences in this respect. Regarding the average number of daily
logs, Spain stands out from the other countries with 5.15. Those
who do use these apps do so at a higher frequency than the
participants in the other three countries. Another similarity
among the four countries is the proportion of participants using
Games & gambling and SNS apps; no differences are observed
in either of the indicators. Furthermore, SNS apps are used fre-
quently in all four countries.

The countries also show several differences in terms of
app use, with certain app categories proving more, or less,
popular. Most remarkably, Sweden displays a much higher
proportion of participants using News & media apps (80%)
when compared with Canada and the Netherlands, while
Spain’s use is significantly lower, at 22.4%. The Weather cat-
egory follows a similar pattern, proving less popular in Spain
than in the other three countries. It is also worth noting that
Finance apps are used by a higher proportion of participants
in Sweden (89.5%) and the Netherlands (75.8%) than in
Canada (44.5%) and Spain (42.4%).

Another difference concerns the use of Productivity &
education apps. In this category, the Netherlands (61.5%)
shows a significantly higher proportion of participants than
Spain (9.6%) and Sweden (38.9%), which in turn also dis-
plays a significantly higher proportion than Spain. There is
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Table 4. Clusters by Country, App Categories and Significant Sociodemographic Characteristics.

Size Diversity Logs Categories Sociodemographic characteristics
Canada CClI 71 (59.7%) 6.32* 99.6 - +Post-graduate education
cC2 48 (40.3%) 7.56 1134 +SNS +Up to secondary education
Netherlands NCI 68 (74.7%) 7.63* 86.0 - +Men
NC2 23 (25.3%) 9.6 88.2 +Games +Women
Spain SsCl 50 (40.0%) 5.6 111.0 - +Men
SpC2 38 (30.4%) 6.4 139.3 +SNS +Women
SpC3 37 (29.6%) 6.4 119.1 +Games +Men
+Living with others
Sweden SwCl 52 (54.7%) 9.5% 98.2* +SNS +Women
+Up to secondary education
SwC2 23 (24.2%) 74 74.6 - +Men
+ Post-secondary education
+Non-active
SwC3 20 (21.1%) 10.3 147.2 +SNS +Men
+Games + Post-secondary education

Note. Size: number of participants in the cluster and proportion of the total country sample; Diversity: average number of app categories used; Logs:
average daily logs generated by all participants in the cluster; Categories: categories that define the cluster; Sociodemographic characteristics: traits for
which the country clusters show a significant difference; SNS =social network sites.

*Significant differences between country clusters (p<.05).

also a significant difference between the Netherlands and
Spain in terms of frequency of use. Canada is not included
in the analyzed dataset due to the low proportion of users
and daily logs in the category. Regarding eGovernment
apps, the proportion of users among the participants is
extremely high in Sweden (96.8%) and significantly differ-
ent from the other country with data, the Netherlands
(16.5%). The same holds for frequency of use in this cate-
gory. This is plausibly because Sweden’s entire population
needs to have a digital identification for banking and gov-
ernment services, hence the use of this app is generalized
among the Swedish participants.

Looking at the average number of app categories used by
country, it is worth noting that participants in Sweden and
the Netherlands make use of apps in more categories (9.1
and 8.1, respectively) than in Canada (6.8) and Spain (6.1).
This is suggestive of more diverse app use. Although
Spanish participants tend to use their smartphones more fre-
quently (122 average logs per day) than in the other coun-
tries, the range of apps they use is more limited. Participants
from the Netherlands appear to use their smartphones less
frequently (86.5 average logs per day), while Canada and
Sweden fall in the middle (105 and 102, respectively).

Our analysis shows that some smartphone practices tran-
scend national contexts and are broadly adopted by older
adult smartphone users (e.g., Phone & messaging, SNS and
Image, audio & video). However, there are categories that
differ greatly among the four countries both in terms of use
and frequency of use (e.g., News & media, Weather and
eGovernment) being indicative of contextual sociocultures
of smartphone use affected, for instance, by national poli-
cies. The following section explores these differences within
each country.

Cluster Analysis

Considering previous findings, we further analyzed the
cross-country similarities and differences and link them to
users’ sociodemographic characteristics. We conducted a
hierarchical cluster analysis for each country to group the
participants based on their similarities. The clusters
depended on two factors: (1) the actual structure of the
observed phenomena—in this case the daily smartphone
logs (Table 2), and (2) the methodological decisions con-
cerning the number of clusters. We considered the silhou-
ette test and the size of the resulting cluster to define the
optimal number of clusters in each country. Table 4 gathers
the clusters’ key characteristics.

Each cluster is interpreted according to the activities of
its members and deemed more diverse or less diverse. More
diverse clusters contain participants in them that engage
with a higher number of app categories and use apps more
frequently. Less diverse clusters comprise participants who
use apps in fewer categories and tend to generate a smaller
number of daily logs. As a crucial part of this analysis, we
consider the sociodemographic characteristics that are sta-
tistically significant for each cluster. This grants a better
understanding of who the participants are and what differ-
ences emerge with respect to the traditional axes of inequal-
ity (e.g., gender or level of education). Finally, after
displaying the clusters for each country, we look at the pro-
portion of users and the average daily logs in each app cat-
egory for each cluster and test for statistically significant
differences among them (Tables 5 to 8).

In the sections that follow, we briefly describe and com-
pare the clusters within each country. We provide details
about statistically significant differences in the proportion of
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Table 5. App Use and Frequency of Use, by Category, Among Participants in the Canadian Clusters.
Canadian clusters (CC) App use: Proportion of participants using at least Frequency of use: Average number of daily logs in
one app in the category (%) the app category
CCl (n=71) CC2 (n=48) Al Sig. part. CCl (n=71) CC2(n=48) Al Sig. logs
|. Phone & messaging 100 100 100 Not tested 3237 27.74 30.5
2. SNS 423 100 65.5 043 11.27 48 CC2>CClI
3. Games & gambling 19.7 31.3 244 0.88 2.47 1.52
4. Image, audio & video  95.8 97.9 96.6 3.07 3.49 3.24
5. News & media 40.9 458 429 1.04 0.82 0.95
6. Health & fitness 26.8 375 311 1.46 1.83 1.61
7. Travel & transport 80.3 89.6 84.0 0.85 1.37 1.06
9. Weather 338 41.7 37.0 0.31 0.34 0.33
10. Finance 394 52.1 44.5 0.17 0.78 042 CC2>CClI
I'l. Shopping 535 60.4 56.3 0.83 1.47 1.08

Note. CC=Canadian clusters. The clusters are numbered according to size, from largest to smallest; Sig. part.: indicates existing significant differences
(and its direction) in the proportion of participants using at least one app in the category, based on Fisher’s exact test (p < .05); Sig. logs: indicates existing
significant differences in average daily logs (and its direction) between clusters, based on the Kruskal-Wallis test (p < .05); SNS =social network sites.

Table 6. App Use and Frequency of Use, by Category, Among Participants in the Dutch Clusters.

Dutch clusters (NC)
one app in the category (%)

App use: Proportion of participants using at least

Frequency of use: Average number of daily logs in
the app category

NCI (n=68) NC2 (n=23) Al Sig. part. NCI (n=68) NC2 (n=23) Al Sig. logs

|. Phone & messaging 100 100 100 Not tested  23.55 25.35 24

2. SNS 67.7 95.7 747 NC2>NCI 342 7.57 446 NC2>NCI
3. Games & gambling 5.9 100 29.7 Not tested 0.08 12.28 3.16 NC2>NCI
4. Image, audio & video 91.2 100 934 Not tested 3.47 3.29 343

5. News & media 529 73.9 58.2 2.53 2.35 248

6. Health & fitness 14.7 304 18.7 0.17 0.86 0.35

7. Travel & transport 75 82.6 76.9 0.79 0.48 0.71

8. Productivity & education 61.8 60.9 61.5 0.46 0.67 051

9. Weather 45.6 56.5 484 0.74 0.73 0.74
10. Finance 76.5 739 75.8 24 1.47 2.17
I'l. Shopping 57.4 60.9 58.2 1.04 1.13 1.06
12. eGovernment 14.7 21.8 16.5 0.04 0.05 0.04

Note. Idem; SNS = social network sites.

participants using the app categories, frequency of use and
sociodemographic characteristics (p<.05). We do not address
age-related differences because they were not significant in
any of the countries, which is an interesting finding that we
will discuss later.

Canada

We identified two clusters, CC1 (n=71) and CC2 (n=48). The
second, CC2, gathers individuals with more diverse usages
who rely more frequently on SNS and Finance apps (Table 5).
The clusters’ sociodemographic characteristics show signifi-
cant differences in terms of educational level (Table 4).
Participants with a lower level of education (up to secondary
education) display a more diverse use of apps (CC2). The

opposite holds for those with a higher level of education
(CC1), who use their smartphones for less diverse purposes.

The Netherlands

The two Dutch clusters we identified are well-balanced,
although NCT1 is much larger (n=68) than NC2 (n=28). All
participants in NC2 use Games & gambling apps at a signifi-
cantly higher frequency than those in NC1, similarly as they
do with SNS (Table 6). In line with this result, NC2 also
displays a more diversified use of apps than NC1 (9.6>7.63,
see Table 4). An analysis of the clusters’ sociodemographic
characteristics revealed significant differences in terms of
gender. Specifically, there are more men in NC1 and more
women in NC2 (Table 4).
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Table 7. App Use and Frequency of Use, by Category, Among Participants in the Spanish Clusters.

Spain clusters (SpC)

App use: Proportion of participants using at least
one app in the category (%)

Frequency of use: Average number of daily logs in
the app category

SpCl SpC2  SpC3 Al Sig. part. SpCl Spc2 SpC3 Al Sig.
(n=50) (n=38) (n=37) (n=50) (n=38) (n=37) logs
|. Phone & messaging 100 974 973 98.4 Not tested 33.85 2942 23.13 2933
2. SNS 50 100 54.1 664 SpC2>SpCl &3 |1 14.69 1.63 5.39 SpC2>SpCl &3
3. Games & gambling 6 13 37.8 17.6 SpC3>SpCl &2 0.07 0.11 72 22 SpC3>SpCl &2
4. Image, audio & video 90 895 973 92 3.78 3.87 8.3 5.15 SpC3>SpCl &2
5. News & media 14 21.1 35.1 22.4 0.08 0.52 0.17 0.24
6. Health & fitness 6 132 2.7 72 0.07 1.07 0 0.35
7. Travel & transport 70 553 784 68.0 0.37 0.31 0.63 SpC3>SpC2
8. Productivity & education 8 10.5 10.8 9.6 0.08 0.02 023+ 0.1
9. Weather 320 21.1 21.6 25.6 0.15 0.07 0.08 0.11
10. Finance 42 474 378 424 0.2 0.3 0.38 0.28
I'l. Shopping 44 684  67.6 584 0.52 2.95 1.08 1.42

Note. Idem; SNS = social network sites.

Table 8. App Use and Frequency of Use, by Category, Among Participants in the Swedish Clusters.

Swedish clusters (SwC)
one app in the category (%)

App use: Proportion of participants using at least

Frequency of use: Average number of daily logs in
the app category

SwCl SwC2  SwC3 Al Sig. part. SwCl SwC2  SwC3 Al Sig. logs
(n=52) (n=23) (n=20) (n=52) (n=23) (n=20)
|. Phone & messaging 100 100 100 100 Not tested 21.15 17.29 19.94 19.96
2. SNS 94.2 348 80 76.8 SwCl, & 3>SwC2  7.03 0.54 1575 73  SwC3>SwC2
3. Games & gambling 5.8 44 95 242 SwC3>SwCl &  0.05 0.06 12.95 277 SwC3>SwCl &2
4. Image, audio & video 100 95.7 100 99.0 Not tested 432 1.65 3.94 3.59 SwCIl>SwC2
5. News & media 94.2 435 85 80 SwCl &3>SwC2 6.26 0.22 4.46 441 SwCl>SwC2
6. Health & fitness 46.2 17.4 40 37.9 1.76 0.51 1.39 1.38
7. Travel & transport 92.3 91.3 100 93.7 Not tested 0.33 0.59 0.26 0.37
8. Productivity & 385 34.8 45 39.0 I.16 0.61 1.21 1.04
education
9. Weather 51.9 39.1 50 484 0.68 0.16 0.41 0.49
10. Finance 92.3 783 95 89.5 2.24 1.13 2.49 2.03
I'l. Shopping 346 8.7 40 29.5 SwC3>SwC2 0.2 0.01 0.18 0.15
12. eGovernment 100 91.3 95 96.8 Not tested 2.12 1.33 1.92 1.89

Note. ldem; SNS = social network sites.

Spain

Results suggested three clusters as the best solution. The big-
gest cluster is SpC1 (n=50), followed by SpC2 (n=38) and
SpC3 (n=37). Participants clustered in SpC2 use more fre-
quently SNS, SpC3 use more frequently Games and Gambling,
while SpCl1 use less frequently both categories. There are also
statistically significant differences with /mage, audio, and
video, Travel & transport and Shopping app categories, either
in terms of app use, frequency of use, or both (Table 7). SpC3
gathers more participants who use Games & gambling, Image,
audio & video and Travel & transport apps more frequently
than their counterparts in the other two clusters. Meanwhile,
SpC2 displays a significantly higher number of average daily

logs than the other two clusters in the SNS category.
Interestingly, eGovernment apps were barely used in Spain,
which is why this category is not included in Table 7.

There are significant differences among the clusters in
terms of gender and household size (Table 4). There are more
women in SpC2 and more men in SpC1, while SpC3 contains
more men and participants who live with others. Differences
between clusters regarding education cannot be found.

Sweden

We identified three clusters. SWC1 (n=52) is the largest,
while SWC2 (n=23) and SWC3 (n=20) are similar in size.
SwC3 displays significantly more frequent app use overall,
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as well as for SNS and Games & gambling apps in particular
(see Table 8). Proportionally, SwC3 also gathers significantly
more participants who use Games & gambling apps and
Shopping apps. SWC1 shows significantly more frequent app
use in the Image, audio & video and News & media catego-
ries. Finally, SwC2 gathers users who generated less logs
overall and a user a lower average number of app categories
(lower diversity). There are significant sociodemographic
differences among the clusters with respect to gender and
level of education (Table 4). There are more men in SwC2
and SwC3 and more women in SwCl. Regarding educa-
tional attainment, participants having attained up to second-
ary education have a stronger presence in SwCl1, while the
other two clusters contain more participants with post-sec-
ondary education.

Discussion and Conclusion

More and more, older adults are using smartphones, and
questions about whether the traditional axes of inequality
are related to this age group’s smartphone use remains to be
fully answered. The analysis presented is a step in this direc-
tion. The results do not only reveal differences in app use
among participants within each country, but they also shed
light on what relationship these differences have with cer-
tain sociodemographic factors. In turn, the results are sug-
gestive of contextual sociocultures of smartphone use,
which should be considered in policy programs to tackle
digital inequalities. The implications of these findings are
important because policies have mainly focused on individ-
ual sociodemographic variables (Dutton & Reisdorf, 2019)
that situate older adults as a disadvantaged group because of
their age, while this study shows that there is much more to
consider, to the point that age may become irrelevant within
smartphone users.

First, we discuss and answer the question about the extent
to which traditional digital inequalities (age, gender, educa-
tional attainment, household size and employment status) are
related to smartphone use among older adults.

We did not observe any age-related differences in the
diversity or frequency of app use (see Table 4), as age does
not discriminate in the clustering process. This is a crucial
finding, as it suggests that within our participants, smart-
phone use is not explained by age but by other sociocultural
factors. We achieve such a result by focusing the research on
a given chronological age period that involves individuals
with 25years of age difference (55-79y.0.). Previous
research has identified differences in digital activity across
age cohorts, even within the broad “older adults” category.
Such comparisons have suggested that older adults between
55 and 63 years of age use email and search for general infor-
mation more frequently than those between 64 and 72 years
of age (Jones & Fox, 2009). Thus, unlike previous research
(Hunsaker & Hargittai, 2018), we do not believe that age
shapes smartphone use among older adults.

Looking at gender, we find differences among clusters in
all countries except Canada (Table 4). In the three countries
where these differences do occur, the Netherlands, Spain
and Sweden, there are clusters with proportionally more
female participants that stand out for their use of SNS apps,
Tables 6 to 8). In the Netherlands, NC2 has significantly
more women and stands out for its use of Games & gam-
bling apps. In Spain, the same goes for SpC2 with Shopping
apps and in Sweden, for SWC1 with News & media apps.
The difference in SNS app use in the Netherlands, Spain and
Sweden is in line with previous literature, which has found
that women are more interested in engaging in social inter-
action (van Deursen & Helsper, 2015). This rule is not set in
stone, however. The Canadian clusters show no gender-
related differences and Sweden’s SwC3 contains more men
and, together with SwCl, is characterized by more SNS use
than the third cluster.

Although participants’ educational attainment appears to
be a significant determiner of smartphone use in some cases—
as seen in Canada and Sweden—the results are inconclusive.
In Canada, CC1 has more participants with post-graduate
education, while CC2 is defined by a lower level of educa-
tional attainment (Table 4). Nevertheless, the latter cluster
uses more SNS apps and displays more diverse smartphone
use than the former. A plausible explanation is that people
with post-graduate education fulfill their needs through other
media or devices (even off-line), while individuals from
lower socioeconomic backgrounds are more likely to depend
on their smartphone as their only way onto the internet and
contact others. This is at odds with previous theories suggest-
ing that lower educational attainment negatively affects inter-
net use (e.g., Hunsaker & Hargittai, 2018), although the
results are relevant to understand that differences might be
reduced when the analysis is conducted only among internet
users. Sweden provides an even more thought-provoking
example. SWC1 and SwC3 both contain participants with
higher levels of education, yet SWC1 shows a more diverse
and frequent use of smartphones than SwC3. Our study sug-
gests that previous findings regarding educational attainment
should be reviewed. There may be a shift challenging the idea
that more digital connection is better for later life. Further
research is needed to explain these observed differences.

Regarding household size, living with others is only sig-
nificant in one country (SpC3). Contrary to previous research
that states that not living alone improves people’s chances of
using the internet for a broader array of purposes (e.g., van
Deursen & Helsper, 2015).

Similarly, not being active in the labor market is only rel-
evant in one cluster in Sweden (SwC2), whose participants
are not particularly frequent or diverse app users. This is in
line with previous research suggesting that retirement is
associated with lags in internet adoption and use (e.g.,
Pautasso et al., 2011). However, stronger evidence is needed
to confidently claim that retirement is associated with less
diverse and less frequent use of smartphone apps.
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Second, we address the question about the extent of coun-
try differences. Our analysis revealed differences in the
diversity of app use across the four countries, with Sweden
and the Netherlands showing more diverse use than Spain
and Canada. With no previous research on country-specific
differences in smartphone practices, we suggest that certain
practices are tied to sociocultural contexts and country poli-
cies. The clearest evidence of this lies in the use of eGovern-
ment apps, which is all but non-existent in Spain and Canada.
We wonder if a country’s policies may have a knock-on
effect on the use of other apps. In Sweden, where everyone
needs to have a digital identification, the three clusters dis-
play highly diverse smartphone use. Moreover, it is home to
the cluster with the highest diversity index (10.3) and the
highest average daily logs (147.2). Another result clearly
suggestive of the effects of sociocultural factors is the sig-
nificantly low use of Weather apps in Spain.

In line with previous research, this study adds to the evi-
dence showing that older adults’ digital activities and engage-
ments change alongside the kinds of digital practices
available and their sociocultural contexts (Bol et al., 2018;
Biichi & Hargittai, 2022; Caliandro et al., 2021; Dutton &
Reisdorf, 2019; Rosales & Fernandez-Ardévol, 2019a). It
shows that smartphone use among older adults is diverse and
differs in three ways. First, it differs across the traditional
axes of inequality (mainly gender and level of educational
attainment), but not as clearly as previous research suggests.
Interestingly, there are no age-related differences among the
clusters. Further research comparing older adults with
younger cohorts is needed to enlighten this matter. Second,
smartphone use differs by country and sociocultural context,
suggesting that the backdrop against which digital practices
take place may have a role in the observed differences and
commonalities. Our research points to differences that can-
not be explained solely by sociodemographic factors, but
plausibly by national policies and culture as well.

Older adults engage in a range of different activities on
their smartphones. This exposes the limits of any approach
focusing on one particular social outcome (social connected-
ness, health, entertainment, civil engagement, etc.), as their
smartphone use is diverse. In short, by providing a detailed
picture of older adults’ smartphone use, we advance the
research on digital inequalities, laying the foundations for
future hypotheses about why differences arise in specific
sociocultural contexts.

Further research may broaden the sample and countries,
as this study is limited to the analysis of smartphone activi-
ties of 430 participants, aged 55—79 years, from four different
countries, in their Android devices and recruited through an
online marketing study panel. Such sample represents the
market limitations to study older audiences. However, it is
considered a good proxy to approach this population.
Likewise, we recognize that there are forms of digital
inequalities that cannot be captured by studying a single
device or technology.

To conclude, knowing who uses the smartphones and how
is important because these uses have potential implications
for important life outcomes, as shown in previous research
(van Deursen & Helsper, 2015). This study incorporates a
comparative perspective for unpicking emerging inequalities
related to sociocultural contexts. Conducting research into
emerging forms of inequality is critical (i.e., related to smart-
phone use), as anything else risks reinforcing rather than
mitigating existing social inequalities. This is especially
important considering the ever-present risk of new inequali-
ties and the ongoing revisiting of policies to mitigate them.
This, whether existing or new, are not natural facts but rather
cumulative, intersectional realities situated in particular
sociocultural contexts.
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