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Abstract

The aim of this study was to investigate the changes in older adults’ mobile phone use
from before to during the COVID-19 pandemic. The media displacement and digital div-
ide approaches served as the theoretical frameworks of the study. The data were drawn
from the 2018 and 2020 waves of the Aging+ Communication + Technology cross-
national longitudinal panel study. The sample consisted of older Internet users, aged
62 to 96 (in 2018), from Austria, Canada, Finland, Israel, the Netherlands, Romania,
and Spain, who participated in both waves (N =4,398). Latent class analysis and latent
transition analysis with multinomial regression models were the main methods applied
to the data. With regard to the findings, three mobile phone function use profiles—
Narrow Use, Medium Use, and Broad Use—were identified from the data. Lower
age, being married, higher income, and place of residence (in 2018) predicted belonging
to the three profiles, while country differences in the prevalence of the profiles were
substantial. Between 2018 and 2020, transition from one profile to another was rela-
tively rare but typically toward the “Broad Use” category. Profile transitions were
most common in Romania, while stability was highest in Finland, Israel, and Canada.
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In addition, gender, age, marital status, and place of residence predicted the likelihood of
changing from one profile to another between 2018 and 2020. The results suggest that
older adults’ mobile phone function use is relatively stable over a two-year time span.
While new mobile phone functions are adopted, they seem to augment the spectrum
of mobile usage rather than displace older similar functionalities. In addition, demo-
graphic, socioeconomic, and country-level digital divides, although slightly modified
over time, remain significant among older adults.

Keywords
aging, digital divide, internet users, media displacement, mobile phone, functionalities,
technology use changes

Introduction

Older adulthood is a life stage encompassing significant transitions, such as getting
retired, becoming a grandparent, and losing loved ones. Considering that older adults
are a heterogenous group (Fernandez-Ardeévol et al., 2017; Hénninen et al., 2021),
these transitions are accompanied by a range of age-related factors that can either
impede or facilitate the use of new mobile technologies. Later-life developments such
as shrinking of social network size or deterioration of health are often associated with dif-
ficulties in the use of technologies that require dexterity, good eyesight, and continuous
learning of new skills (Cavapozzi & Dal Bianco, 2022; Friemel, 2016; Petrov¢icC et al.,
2018). However, in addition to these impeding factors, recent research underscores the
proactive role of older technology users who tend to seek information, obtain support,
and resolve problems online by taking advantage of mobile media and communication
technology (Caliandro et al., 2021a; Hénninen et al., 2021; Neven & Peine, 2017).
The outbreak of the COVID-19 pandemic in early 2020 also revealed some unexpected
positive developments in older adults’ media and communication technology use. While
much research has addressed the benefits of using various social networking sites during
the pandemic (e.g., Casanova et al., 2021; Melis et al., 2022; Rolandi et al., 2020), the
overall use of smartphones increased as well. For instance, in Finland, the share of
people aged 75-89 who owned a smartphone increased considerably from 27% to
42% between 2019 and 2021 (Official Statistics of Finland, 2022). Even though older
adults developed their media habits in nondigital media landscapes and persisted in
their use of traditional or legacy media (Westlund & Ghersetti, 2015), the pandemic
demonstrated that significant changes in mobile communication behavior can also take
place in later life.

The aim of this study is to investigate the changes in older adults’ mobile phone use
between 2018 and 2020. The two-year observation period began at the time before the
COVID-19 pandemic and ended at the point when the toughest COVID-19 restrictions
were already lifted in most countries. In particular, the study addresses the effect of demo-
graphic and socioeconomic factors on the changes in the scope of mobile phone function
use, while cross-country differences are a crosscutting theme of the article. The study is
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based on a cross-national panel survey (N =4,398) collected from Internet users aged 62
or older (in 2018). Media displacement, media convergence, and digital divide theories
are applied for the interpretation of the results. Ultimately, the study responses to the
need to track the digital participation of older adults who were considered to be at risk
of digital exclusion when the pandemic broke out (e.g., Marston et al., 2020; Seifert,
2020).

Theory and literature review

Media displacement, convergence, and the mobile phone as a meta-medium

Changes in media use over time are often addressed in communication research by media
displacement theory, which suggests that new forms of digital media decrease the con-
sumption of older forms of digital or nondigital media. The origin of the theory is asso-
ciated with McCombs (1972), who argued that resources hinder the growth of the media
sector. When a certain amount of time or money is spent on one medium, it cannot be
used for the other.

The mobile phone is a special case in this respect. Whereas the first mobile phones
were only a little more than the landline, the smartphone turned out to be a self-sufficient
meta-medium, accommodating multiple previously separate media, such as the Internet,
radio, press, and television (Fortunati & Taipale, 2014; Humphreys et al., 2013). Due to
their multifunctionality, the use of smartphones may vary significantly, depending on the
applications, functions, and features utilized (Wang et al., 2016). Therefore, the smart-
phone challenges the idea that media displacement takes place between separate media
devices and outlets. In the case of the smartphone, a change in media use can take
place inside the covers of this meta-medium.

In the communication studies literature, two competing approaches to media dis-
placement can be identified (Kim et al., 2020; Lee & Lee, 2015; Newell et al.,
2008; Nimrod, 2019). The functional displacement approach suggests that one
medium does not fully replace the other one, but only some of its functionalities.
This approach allows for the coexistence of numerous media outlets and provides
an explanation for why some older forms of media do not completely disappear
when a new medium is introduced (e.g., Nimrod, 2019). The other approach suggests
symmetrical replacement, in which the use of one medium comes at the expense of the
other. The rationale of this approach is based on temporal constraints; thus, it is alter-
natively called time displacement (e.g., Kayany & Yelsma, 2000; Kim et al., 2020).
According to it, the increased time spent on one medium activity inevitably leads to
a decrease in the time spent on other media. In some cases, the use of one medium
may stimulate the use of others, leading to the simultaneous use of multiple media
(Lee & Lee, 2015). In connection to Internet use, Shklovski et al. (2004) referred to
this as the augmentation thesis.

Previous media displacement studies are typically based on cross-sectional designs
that do not allow for a proper investigation of changes in media use, and they assume
transitions toward newer forms of media (De Waal & Schoenbach, 2010; Kim et al.,
2020; Newell et al., 2008; Taipale, 2013). However, as Anderson (2005) showed,
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changes in media use are much more diverse than what cross-sectional studies imply.
The changes may include adoption (in-transition), dropping out (out-transition), and
re-adoption (back-transition), not to forget continuity in use (a lack of change over
time). While prior research has almost by rule focused on shifts between distinct media
platforms or their co-uses (e.g., De Waal & Schoenbach, 2010; Kim et al., 2020; Lee &
Lee 2015; Newell et al., 2008; Taipale et al., 2021), the current study focuses on the
changes in use within one meta-medium. The mobile phone as a meta-medium also
serves as a good example of media convergence (Jenkins, 2006). The mobile phone
does not automatically replace the other forms of media, but the old and the new media
inform and shape each other inside the same device (Fortunati & Bakardjieva, 2020).

Gray digital divide

An uneven distribution of mobile phones and their specific functions can be reflected
through the concept of the digital divide (Tsatsou, 2011) on three different levels
(Norris, 2001): the global divide refers to inequalities occurring between countries
(e.g., the industrialized and developed nations), the social divide alludes to demo-
graphic and socioeconomic differences within the countries that separate between
“digitally rich” and “digitally poor,” and the democratic divide addresses the differ-
ences in the utilization of digital resource for the beneficial outcome in the personal
and public spheres. This study addresses the digital divides that occur both between
countries (the global divide) and within countries (the social divides), unfolding the
complex role of demographic and socioeconomic factors as predictors of changes in
older adults’ mobile use.

The digital divides that are particularly characteristic of older adults’ technology
use are known as the gray (digital) divide (e.g., Friemel, 2016; Sala et al., 2020).
Apart from the availability of technology and digital skills, the concept of the gray
divide involves differences in the perceptions of and attitudes toward new technology
that are typically shaped by younger generations (Millward, 2003). Aligned with van
Dijk’s (2005) material access in resources and appropriation theory, prior studies have
shown that age-related divides typically intersect with other demographic and socio-
economic factors, such as gender, income, education, and place of residence. For
example, Seifert and Schelling (2015) found that smartphone users are more likely
to be male, highly educated, younger old adults, more affluent, and more technologic-
ally affine. Fernandez-Ardevol and Ivan (2013) found gender differences related to
goals of use: women used mobile phones more for extensive conversations, while
men used them for microcoordination. In contrast, Friemel’s (2016) study analyzing
older Swiss Internet users (aged 65 or more) showed that gender differences disappear
when controlled for other sociodemographic and socioeconomic factors. However,
both education and income, as well as the social context of Internet use, especially
family encouragement, remained significant indicators of digital divides in old age.
Gray digital divides are not only, or even primarily, determined by the individual
process of physiological aging but are also defined by personal and positional categor-
ies within wider society (Sala et al., 2020).
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Typologies of older mobile phone users

Mobile phone usage in later life also has clear patterns and characteristics that have
allowed scholars to create typologies of older mobile users. Nimrod (2016) provided a
pyramid-like typology of the incorporation of mobile phones in later life, starting from
the baseline of voice calls and moving upward via basic functions (i.e., short message
service [SMS], camera, and more) and Internet-based functions (social networking
sites [SNS], e-mail, and more) before reaching the top, characterized by media players
(music, podcasts, and more). Vicente and Lopes (2016) provided a typology that differ-
entiates between “busy and active,” “social and hedonic,” and “apathetic” users. The first
category included older people active in the labor market with developed digital skills.
The second category included older adults who perceived the mobile phone as a social
status object and used a relatively low variety of functionalities. The third category
included older users who valued the mobile phone only for remaining in contact with
others and who were indifferent to its other functionalities.

Typologies based on cross-sectional research designs may create a false conception
of “fixed user categories.” As people get older and experience various life transitions,
the ways in which they use mobile phones can undergo changes. Thus, a user’s pos-
ition in these typologies may change over time for several reasons. Older mobile
phone users may switch from basic-feature phones to smartphones or the other way
around (e.g., Jacobson et al., 2017). Older people may also improve their digital
skills, which allows for a broader scope of mobile phone use. For example, they can
learn how to send photos or audio files to other users, leading to the augmentation
of their digital repertoire (Hénninen et al., 2021) from basic to more advanced commu-
nication skills. Third, in accordance with the notion of utilitarian use (Ivan &
Fernandez-Ardevol, 2017), some mobile phone functionalities may become irrelevant
or less necessary with age, while others may become more useful. For example, fol-
lowing retirement, there may be less need for an alarm clock function. In contrast, fol-
lowing a relative’s demise, there may be a greater need for messaging apps to provide
support to the family.

Explaining cross-country differences

In relation to older media users, the lack of longitudinal data collected from multiple
countries is well acknowledged. Some rare studies are exceptions to this rule (e.g.,
Nimrod, 2019; Taipale et al., 2021). In these studies, the detected cross-country differ-
ences in older adults’ media use were considerably large, and the effect sizes of
country of residence turned out to be larger than those of basic sociodemographic
factors (Taipale et al., 2021). The scarcity of this type of study is due not only to the
high cost of longitudinal cross-country surveys, but severe challenges also relate to ques-
tionnaire localization and to the interpretation of country differences, which are often
unsystematic.

To better understand the cross-country differences in older adults’ (mobile) media use
changes, at least three perspectives can be outlined. First, the media history in each
country provides a context for the integration of different media formats into people’s
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lives (Bolin, 2016). For example, in Western countries, smartphones began to be used
around 2007. It took them about 10 years to become staples of people’s lives. In the
less advanced economies, smartphones were introduced approximately four to five
years later (Luty, 2021).

Second, media transitions are not only outcomes of individual preferences and free
choice but are shaped by what they can afford in a certain moment of their lives.
Recently, attempts have been made to integrate the role of available communication ser-
vices and pricing schemes into the studied analysis of the types of mobile phone functions
that people use in different countries (Fernandez-Ardevol, 2010, 2019). According to this
research, North American countries are characterized by higher pricing systems than, for
example, many European Union (EU) member states. However, even at the EU level, the
pricing system of 4G or 5G subscriptions differs remarkably from country to country. For
example, the Netherlands and Finland have the lowest weighted average monthly prices
for mobile communication (REWHEEL, 2020). Lower mobile subscription costs,
coupled with decent income (e.g., Brown et al., 2011; Taipale, 2016), are most likely con-
tributing to more versatile mobile phone use.

Third, country differences regarding the availability of technology and social support
for older adults shape the adoption and use of mobile phones. In particular, family struc-
ture, housing arrangements, and geographical distances influence the frequencies and pat-
terns of technological support available to and provided for older family members
(Taipale, 2019). The living arrangements of older persons are markedly different in nor-
thern Europe (following the aging-in-place policy) compared to the southern and eastern
parts of Europe (family care and community care model). For example, the highest per-
centage of older people (aged 65 or above) living alone are found in Finland, Estonia, and
the Netherlands, whereas Mediterranean countries, Israel, and some of the Eastern
European countries (Romania and Poland) have the highest percentages of older
people living with their families (United Nations, 2019).

Research questions

The objective of this study is to understand the changes in older people’s smartphone use
between 2018 and 2020. This observation period started before the outbreak of the
COVID-19 pandemic and ended at that time. To this end, the following research ques-
tions (RQs) are answered:

RQ1: What are the mobile phone use profiles of older adults?

RQ2: What are the changes in older adults’ mobile phone use profiles within two years
of follow-up?

RQ3: What are the cross-country differences in the prevalence of user profiles and
transitions between them?

RQ4: How are mobile use profiles and transitions between them related to demo-
graphic and socioeconomic characteristics?
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Regarding RQ1, based on the literature review, it is assumed that mobile phone use
profiles are organized in a hierarchical manner (Nimrod, 2016). Concerning RQ2, it is
expected that the changes between the identified use profiles are manifold (Anderson,
2005), indicating the patterns of adoption, dropping out, and re-adoption. With regard
to RQ3, it is assumed that significant country differences emerge from the data, as in pre-
vious studies (Ferndndez-Ardevol, 2010, 2019; Taipale et al., 2021). Lastly, regarding
RQ4, it is anticipated that younger age, male gender, higher education, higher income,
and employment and residence in urban locations are factors dividing the studied popu-
lation of older adults.

Methods

Data and participants

The data were drawn from the second (2018) and third (2020) waves of the Aging +
Communication + Technologies (ACT) cross-national longitudinal study involving
Internet users aged between 62 and 96 (in 2018) from Austria, Canada, Finland, Israel,
the Netherlands, Romania, and Spain (for the data reports, see Loos et al., 2018,
2019). To our knowledge, this is the only available cross-national panel dataset on
older media users. The data were collected online, except in Romania, where the
survey was conducted via telephone due to the low rate of Internet users among the
older population. The respondents who reported participating in the second and third
waves of the survey (N =4,398) were included in the analyses.

Statistical procedures

Statistical analyses were carried out in three steps. First, descriptive statistics on the
prevalence of mobile phone function use were provided. Second, a latent class analysis
(LCA) was conducted separately for both waves to form profiles of mobile phone func-
tions use.! LCA is a method for identifying unmeasured (i.e., latent) class membership
among subjects using categorical and/or continuous observed variables. Third, latent
transition analysis (LTA), a longitudinal version of LCA, was applied to the two-wave
data to examine the probability of transitions between different classes. The LTA
model consists of a measurement model for the latent class variable at each time point
and a structural model relating the latent class variables to each other and to covariates.
All measurement parameters are typically held invariant across time, although this is not
necessary (Muthén, 2007; Muthén & Asparouhov, 2011). In steps two and three, the
effects of country, demographic, and socioeconomic factors on class memberships and
transitions were estimated using a multinomial logistic regression model built into the
LCA and LTA models.

Measurements

Nineteen binary (1 =yes, 0 =no) statements were presented to the respondents in both
survey waves to inquire about their use of mobile phones. These statements addressed
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the following functions: 1) alarm clock and reminders, 2) calendar, 3) downloading apps,
4) e-mail, 5) games, 6) global positioning system (GPS) and maps, 7) instant messaging,
8) listening to podcasts, 9) listening to radio, 10) multimedia messages (MMS) (sending
images or sound), 11) ordinary voice calls, 12) recording video, 13) SMS (sending texts),
14) social network sites, 15) taking photographs, 16) using the phone as music player,
17) visiting websites via apps, 18) visiting websites via browser, and 19) watching
TV or video. These questions were asked only of the respondents who reported
having a mobile phone available in their households (445 respondents were excluded).

As main independent variables, the following measures were related to the respon-
dents’ demographic and socioeconomic backgrounds: gender (1 =male, O0={female),
age (years), marital status (1 =married, 0 = other), employment status (1 =retired, 0=
other), education (0=primary, 1=secondary, 2=tertiary), income (1 =a lot below
country average—5 =a lot above country average), and place of residence (0 = country-
side, 1 =town, 2 =city). In addition, the respondents’ countries of residence (Austria,
Canada, Finland, Israel, the Netherlands, Romania, and Spain) were included in all ana-
lyses (for sample distributions, see Supplementary Table 1).

Results

Descriptive findings on the use of mobile phone functions

Figure 1 shows the overall prevalence of the use of mobile phone functions by survey
year in the full sample, which included respondents from all countries. Older adults’
mobile phone use was predominantly related to social interaction, especially basic func-
tionalities, such as voice calls and SMS. Between 2018 and 2020, the largest increases
took place in the use of instant messaging apps, e-mails, and visits to websites via
apps or browsers. In contrast, the use of media content, such as listening to podcasts,
radio or music, or playing games, remained uncommon during the two-year observation
period.

This overall picture masks substantial country differences in the prevalence of specific
mobile phone functions and related changes over time (see Supplementary Table 2).
Differences in the use of particular mobile functions between the countries were numer-
ous yet, to some extent, systematic. For example, the use of SMS was very common in
both waves in all countries except the Netherlands, Romania, and Spain. In Israel and
Spain, the use of instant messengers and e-mails was more common than in other coun-
tries in both waves.

Mobile phone use profiles

In the second step of the analysis, the profiles for different mobile function uses were
created using LCA. Tetrachoric correlations were calculated to determine how mobile
phone functions were clustered. Correlations revealed that some functions were clearly
used together (e.g., taking photos and recording videos) (see Supplementary Table 3)
and that they might form clusters of different functions (cf. clustering of individuals).
However, an exploratory factor analysis conducted on the tetrachoric correlation
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Figure |. Prevalence of mobile function use in full sample by survey year (2018: N =7,354; 2020:
N =4,170).

Note: Load apps = downloading apps; inst_mess = instant messaging; MMS = multimedia messages;
Rec video = recording video; SMS = sending text messages; SNS = social network sites; Web apps
= visiting websites via apps; Browser = visiting websites via browser; Video = watching TV or
video.

matrix clearly favored a unidimensional solution, as did a multiple correspondence ana-
lysis with the same items. Thus, even if some mobile phone functions were more closely
interrelated than others, the 19 items clearly measured one underlying dimension of
mobile phone function use.

According to the fit indices (Bayesian information criterion [BIC] and Bayesian
information criterion [ABIC]), a three-class model combined good fit and parsimony
in both survey waves and in all countries (Supplementary Figures 1 and 2). Figure 2
presents the estimated probabilities of the use of individual functions within each of
the three latent classes in the pooled data. The first class (labeled “Broad Use”) was
marked by the broad use of various mobile phone functions. In contrast, the third
class (labeled “Narrow Use”) was marked by using mobile phones for voice calls
and SMS and, to a lesser degree, for taking photos. In terms of the variety of mobile
phone functions, the second class (labeled “Medium Use”) fell between the first and
third classes.
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——Broad use =——Medium use =——Narrow use

Voice calls 100 % MMS

Down.apps

GPS&maps Radio

Email Podcast
Alarm Music
Calendar Photos
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SNS Web.browser

Inst.mess. Web.apps

Figure 2. Mobile phone functions use profiles (LCA) in the pooled 2018-2020 data.

Note: Down.apps = downloading apps; inst. mess = instant messaging; MMS = multimedia messages;
Rec.video = recording video; SMS = sending text messages; SNS = social network sites; Web.apps
= visiting websites via apps; VWeb.browser = visiting websites via browser; Video = watching TV or
video.

In Figure 3, the prevalence of the three profiles in 2018 is presented by country.
Considerable differences were found between the seven countries. The share of the
“Narrow Use” profile was highest in Romania (63%), while the “Broad Use” profile
was the most common in Israel (57%). In the other five countries, the most common
class was “Medium Use,” yet regarding the prevalence of “Broad Use,” cross-country dif-
ferences were notably large. In addition to Israel, the “Broad Use” class was relatively
common in Spain, Finland, and Austria.
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Figure 3. Prevalence of mobile phone use profiles by country in 2018.

Table I. Multinomial logistic model predicting belonging to different mobile function use profiles

(LCA) in 2018 (N =3,546)".

Medium Use Broad Use
Female (ref.) | |
Male 0.82° I.14
Age 0.94*** 0.89***
Other (ref.) | |
Married 1.23 1.40*
Other (ref.) | |
Retired 1.05 0.91
Primary education (ref.) | |
Secondary education 1.42 2.00*
Tertiary education 1.78* 3.02%*
Income lot below average (ref.) | |
Income below average 1.17 1.38
Income average 1.48* 1.35
Income above average 1.74%* 2.03**
Income a lot above average 2.13* 3.54%+
Countryside & village (ref.) | |
Town & Suburb 1.01 1.19
City 1.25 1.38*

?Reference class: Narrow Use. Coefficients are odds ratios. Controlling for country.

°p<0.10; *p<0.05; **p<0.01; ***p<0.001
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Predicting belonging to mobile use profiles

The characteristics of the respondents belonging to the three mobile use profiles were
analyzed using a multinomial logistic model built into the LTA framework. According
to the results (Table 1), older respondents were less likely to belong to the “Broad
Use” or “Medium Use” profiles than to the “Narrow Use” profile, which served as a ref-
erence class. Compared to the “Narrow Use” profile, married respondents were more
likely to belong to the “Broad Use” profile than unmarried respondents (all others).
Education had a clear positive effect on use profiles; the higher the education, the
broader the scope of the mobile functions used. Relative income turned out to be a
strong predictor of both the “Medium Use” and “Broad Use” profiles. Respondents
with higher incomes were more likely to use a wider array of mobile phone functions
than those with lower incomes. A statistically significant effect was also found for the
respondents living in cities, who were more likely to belong to the “Broad Use”
profile than the respondents living in the countryside or village.

Changes in mobile phone use profiles by country

The transition probabilities between the three profiles in all seven countries were
studied next, and large cross-country differences, similar to previous analyses, were
discovered (Figure 4). Transitions between classes were most common in Romania.
In contrast, the transitions were uncommon (i.e., high-class stability) in other countries,
especially Finland, Israel, and Canada. In Austria, the Netherlands, and Romania, the
“Narrow Use” profile had the lowest stability. This means that transitions typically
took place from the “Narrow Use” profile toward the “Medium Use” and “Broad
Use” profiles. In contrast, stability was highest in the “Broad Use” profile in most of
the countries. Taken together, these findings indicate that the respondents were more
likely to broaden than narrow the scope of mobile phone functions as they became
older.

Predicting the likelihood of mobile use profile changes by baseline
characteristics

The differences in transition probabilities regarding the respondents’ demographic and
socioeconomic characteristics at the beginning of the observation period were examined
using a multinomial logistic model (Table 2). Since transitions between mobile phone use
profiles were rare (see Figure 4), the estimation of some effects failed because there were
not enough cases. In particular, the estimation of the effect of education, income, and
place of residence was not possible for the respondents who belonged to the “Broad
Use” profile in 2018.

The results show that being married decreased the probability of staying in the “Broad
Use” profile. Among the respondents who belonged to the “Medium Use” profile in 2018,
being male decreased the probability of switching to the “Broad Use” profile. Men also
had a lower probability of staying in the “Medium Use” profile than women. Similarly,
place of residence was a significant predictor of staying in the “Medium Use” profile,
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Figure 4. Changes in mobile function use profiles by country between 2018 (y-axis) and 2020
(legend).

although the large effect size should be interpreted with caution. Again, living in a town
or a suburb decreased the probability of switching to the “Medium Use” profile compared
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Table 2. Multinomial logistic model on the effect of life situation (in 2018) on changes in mobile
phone function profiles between 2018 and 2020.

Profile in 2018

Broad Use Medium Use Narrow Use

Profile in 2020?

Medium Broad Medium Broad Medium Broad

Use Use Use Use Use Use

Female (ref.) I I | | | |
Male 1.95 2.71 0.48** 0.41**  0.96 I.15
Age 0.88 0.86 1.01 0.93° 0.96* 0.85**
Other (ref.) I I | | | |
Married 0.49 0.27* 229 226 0.69* 1.28
Other (ref.) I I | | | I
Retired 2.16 2.18 1.07 1.18 1.23 1.57
Primary education I I | | | |

(ref.)
Secondary education — — 0.82 0.94 0.74 —
Tertiary education — — 1.06 1.70 0.92 —
Income below average | | | | |

(ref.)
Income average — — 1.39 2.32 1.14 0.79
Income above average 1.24 1.79 1.51 223 1.29 0.62
Countryside & village | I | | | |

(ref.)
Town & suburb — — 0.53* 0.85 0.72 1.37
City — — 0.62 0.92 0.88 1.58

Reference class is Narrow Use. Coefficients are odds ratios. Controlling for country.
°p<0.10; *p<0.05; **p<0.01; ***p<0.001

to staying in the “Narrow Use” profile. Regarding those who belonged to the “Narrow
Use” profile in 2018, it was found that higher age lowered the probability of transition
to the “Broad Use” or “Medium Use” profiles. Overall, the effects of demographic and
socioeconomic characteristics on transition probabilities were relatively scarce.

Discussion and conclusions

The overall aim of this study was to investigate changes in older adults’ mobile phone use
from the pre-COVID-19 (2018) to the COVID-19 (2020) period. The analysis began with
bivariate methods, which revealed possible functional displacements between individual
mobile phone functions. Among the respondents, the use of instant messaging increased
significantly over the two-year period, while functionalities related to social interactions,
such as calls and SMS, were predominantly utilized. Notably, there were no substantial
declines in the use of any specific mobile phone function. Thus, the recorded increase in
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instant messaging aligns with the augmentation thesis (e.g., Shklovski et al., 2004), sug-
gesting that the adoption of new functionalities expands the scope of mobile phone usage
without replacing existing ones.

Regarding RQ1, dealing with mobile phone user profiles, the study provided a clear
and statistically robust outcome; the three mobile use profiles, which differ from each
other in terms of the breadth of the mobile phone functions used, were identified from
the data. This three-profile model aligns well with Nimrod’s (2016) pyramid-like typ-
ology of mobile phone use in later life. Respondents in the “Narrow Use” profile
mainly used older basic functionalities—voice call and SMS—and the scope of function
broadened in a cumulative way toward the “Broad Use” profile.

RQ2 dealt with the changes in older adults’ mobile phone use profiles from before to
during the COVID-19 pandemic. The findings showed high stability in mobile phone
function use over time, and the identified transitions between the profiles were rare.
The changes took place mainly from “Narrow Use” to “Medium Use” and “Broad
Use.” This outcome follows the logic of augmentation thesis (Shklovski et al., 2004):
older adults are more likely to expand their mobile phone use than to slide back to the
use of basic functions only. In addition, high stability in the “Broad Use” profile deserves
attention. This suggests that older adults are loyal users of mobile phones (for media
loyalty, see Nimrod, 2019), who do not easily abandon communication channels and
other mobile functions once they have adopted them. Considering that Gallistl and
Nimrod (2020) showed a decrease in the time spent on different media formats among
older adults in just two years’ time span, the scarcity of transitions and high stability
in certain profiles are somewhat unexpected results.

RQ3 asked about cross-country differences concerning the prevalence of user profiles
and transitions between them. The cross-sectional analysis revealed a clear digital divide
between Romania and the other six countries in 2018 regarding the “Narrow Use” and
“Broad Use” profiles. Romanian respondents had not yet adopted more advanced func-
tionalities in 2018, whereas a relatively broad array of mobile functions was already
used in Israel and, to a lesser extent, in Spain, Finland, and Austria. Regarding the transi-
tions between the three profiles, country differences were also notably large. The transi-
tions from the “Narrow Use” profile toward a broader scope of use were the most
common in Romania. In countries where “Medium Use” and “Broad Use” profiles
were more prevalent in 2018, such as Israel and Finland, the stability of each profile
was high. Based on these findings, it may be concluded that gaps between countries in
older adults’ mobile phone use are perhaps slowly narrowing.

The detected country differences in prevalence and transitions can also be discussed in
connection with the three interpretive frameworks presented in the literature review.
Regarding media history, it is likely that Israeli, Spanish, Finnish, and Austrian respondents
had longer personal mobile phone use trajectories compared with Romanian respondents.
Therefore, starting with a more limited scope of mobile phone functions in 2018, Romanian
respondents were able to catch up with others in a relatively short period of time. Second,
income turned out to be a strong predictor, suggesting that lower levels of income in
Romania may have slowed down the transition toward more extensive use of mobile
phones. Third, due to the more limited availability of public services, support, and training
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in digital skills in Romania, older adults may have been more dependent on family and
friends while learning to use new features of their mobile phones.

Lastly, RQ4 was defined to clarify the ways in which the mobile phone use profiles
and transitions between them were related to demographic and socioeconomic character-
istics. Cross-sectional analysis showed that older age (in 2018) decreased the likelihood
of using a broader range of mobile functions, yet income differences were more deter-
minative in this respect. Older adults with income a lot above national average were
3.5 times likelier to belong to the “Broad Use” category than to the “Narrow Use” cat-
egory. Compared to other statistically significant factors, marital status and place of resi-
dence had only marginal effects. Based on all this, it can be concluded that the gray digital
divide in mobile phone use is intertwined, especially with income differences.

Regarding the transitions, it was found that the older the respondents were in 2018, the
less likely they were to transition from “Narrow Use” to the other two profiles. In fact, of
all the studied demographic and socioeconomic characteristics, the effect of age was most
systematically related to the transitions between the three profiles. This finding substanti-
ates the idea that “progressive transitions” in mobile phone use become less likely as
older people become older. In other words, the gray digital divide in mobile phone use
is less prone to shrink over time among the oldest. This result challenges the
aging-and-innovation discourse (see Neven & Peine, 2017), which presents a neoliberal
view of aging that normalizes new and more innovative technologies as acceptable solu-
tions to later-life “problems.” In contrast, the findings are better aligned with studies (e.g.,
Caliandro et al., 2021b) that demonstrate that the COVID-19 pandemic did not result in
dramatic changes in the social media practices of older adults. Except for age, the transi-
tions between the mobile function use profile were marginally predicted by male gender,
being married, and living in towns or suburbs in 2018. However, compared to age, these
associations were unsystematic, indicating that they were not constitutive of any clear-cut
and distinctive digital divides in later life.

To summarize, the present study demonstrated that the so-called gray divide in mobile
phone use is not yet close to being bridged (see Friemel, 2016 for Internet use). The
breadth of mobile use is also strongly dependent on age among the oldest Internet
users. A longitudinal panel design provided added value compared to earlier research.
This made it possible to show that the “progressive” transitions toward a wider spectrum
of mobile phone function use become less likely with age. The finding seems to be in line
with prior research, suggesting that after the age of 75, media users have increasingly dif-
ficulty adapting and adjusting to new forms of media (Loos & Ivan, 2022). In this respect,
the gray divide in mobile use appears to be a relatively persistent phenomenon. However,
the study also disclosed some positive aspects of mobile phone use in later life. Among
the studied population, it was uncommon for the scope of mobile phone use to have sub-
stantially narrowed (i.e., transitions from “Broad Use” to ‘“Narrow Use”) during the
two-year observation period. Instead, the respondents either continued to use the same
functionalities or adopted new ones. Hence, this study provides considerably more
support for the augmentation thesis than for functional displacement or time displacement
theses. Moreover, and against what the public discourse may suggest, it seems that the
COVID-19 pandemic did not, at least markedly, widen the spectrum of mobile phone
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use among the older Internet user population. Additionally, the progressive steps in
mobile phone use are typically small.

Limitations and future research

The study has some limitations that should be considered. First, the target population con-
sisted of relatively highly educated older adults who were Internet users and, hence, prob-
ably proficient in smartphone use, which limits the generalizability of the findings to the
overall population of the same age group. Second, the follow-up period of two years is
relatively short for significant changes in mobile phone use to occur, particularly consid-
ering that older adults tend to be loyal users of established media formats. More time may
be needed for them to adapt to new media or communication channels. Additionally, the
dataset had limited representation of substantial life changes, such as retirement, changes
in marital status, income, and place of residence. Apart from these two major limitations,
it is worth noting that the dataset did not include some potentially important predictors.
For example, indicators of the respondents’ personal media histories and the availability
of digital support were not available. Likewise, many cultural factors (e.g., privacy con-
cerns and favored communication modalities) affecting the use of digital technologies
were not measured. Future research should address these limitations by examining the
connections between old-age life transitions and media transitions over a longer observa-
tion period. This may reveal stronger associations between specific mobile functions and
life transitions. For example, changes in e-mail use may be linked to retirement transi-
tions, while the adoption of social media and instant messaging could be influenced by
changes in marital status or grandparenthood in later life.
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Notes

1. LCA is a mixture model, which means that latent variables are categorical, unlike in structural
equation modeling and factor analysis models (EFA and CFA), which are based on continuous
latent variables. In contrast to clustering methods, LCA considers that there is a measurement
error in assigning people to different classes.

2. The effects of life transitions (becoming retired, changes in urbanity of residence, changes in edu-
cation and income) between 2018 and 2020 on changes in mobile phone use profiles were also
studied. However, it turned out that a small number of life transitions coupled with a scarcity of
media transitions considerably lowered the statistical power, and no reliable solution was reached.
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