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Abstract:

One of the main uses of smartphones is to be socially connected, and in this sense, older
people are not different. Today, there is a growing number of older adults who lack
meaningful social connections. Though the smartphone increasingly permeates older adults
everyday lives, little is known about how smartphone usage shapes a sense of social
connectedness in their everyday life. To fill this gap, we analyzed the relationship between
smartphone use and perceived social connectedness in Canada, the Netherlands, Spain, and
Sweden, focussing on the following research question: What is the role of the smartphone in
social connectedness in later life? Data collection followed a multi-method approach
consisting of smartphone use tracking and an online survey with participants 55 to 79 years
old. We used the notion of Social Connectedness, comprising three dimensions: Community
Connections, Social Engagement and Personal Relationships. We found that the reported
smartphone uses are better predictors of social connectedness than equivalent tracked
smartphone usage. Using the smartphone for co-caring purposes intensified feelings of
overall social connectedness, while sharing multimedia content enhanced the social
connectedness dimensions of Community Connections and Social Engagement. We
concluded with limitations and implications for future research. In sum, the obtained results
help overcoming stereotypical and ageist assumptions on the older adult’s digital practices
by providing nuanced and rich evidence on the meanings of smartphone-based
communication in a sample of individuals aged 55 to 79 years old.
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Making sense of older adults’ everyday life smartphone use for social connectedness

Introduction

Digitalization has become an inherent part of (later) life, but we are only beginning to understand what this
means for the experience of ageing. We consider technology not as a fix to and an intervention into the lives of
older adults, but as constitutive for the modes and practices of ageing and later life itself.

In this regard, there is still a research gap regarding the interpretation and analysis of the significance of
smartphone use by older adults that goes beyond adoption or health perspectives. In addition to showing that
older adults are users of smartphones and other digital technologies, it is important to pose relevant questions
regarding what these technologies mean in the lives of older adults, and how they feed into the ongoing re-
configuration of later life in the digitized world. Peine and Neven (2019, 2021) talk about the co-constitution of
ageing and technology. Such a perspective challenges the traditional interventionist logic, where ageing and later
life are researched and articulated as targets for technological interventions. Instead, it is important to consider
that (digital) technology is part of the lived realities of many older adults.

Our point of departure, therefore, is an analysis of older adults’ everyday smartphone use, and the relevance
of these practices to connect with personal networks (such as relatives, friends and peers), community networks
and the society as a whole for which we use the notion of social connectedness.

This perspective enables us to contextualize the data we analyse to understand how the experience of being
connected is enacted and performed through the use of the smartphone, a pervasive technological device in the
everyday life of not only younger but also older adults (e.g., Vincent and Haddon, 2018). As we lack insight into
the characteristics and dynamics of actual older adults’ everyday use of smartphones and its impact on their
social connectedness, we have focused on the subjective experience of being connected as an essential
ingredient supporting continued wellbeing in later life (Beneito-Montagut and Begueria, 2021). While it is
commonly accepted that mobile communication favours social connectedness and staying connected has
become a social norm (Bayer et al., 2016), some older individuals might consider it lower-quality communication
in comparison to other media and face-to-face communication (e.g., Godman-Deane et al., 2016; Griinjes et al.,

2024).
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Our guiding research question is: What is the role of the smartphone in social connectedness in later life? To
answer it, we obtained data from 430 older adults between the ages of 55 and 79 living in Canada, the
Netherlands, Spain and Sweden (Fernandez-Ardévol et al., 2019, Rosales and Fernandez-Ardevol, 2019). We
mapped and traced the use of their participants’ smartphones in a comparative perspective, using a multi-
method approach that combined tracked data with reported data from an online survey (see Appendix). We
analysed these data using theoretical insights from the emerging body of critical studies on ageing and digital
technology (Cornwell et al., 2008; Morgan et al., 2019; Waycott et al., 2019). This enables us to gain a richer
picture of the meanings of the smartphone in later life, specifically the relationship between different dimensions

of perceived social connectedness and smartphone usage.

Social connectedness in later life

The theoretical understanding of social connectedness in later life has evolved significantly, yielding increasingly
nuanced perspectives on aging and social engagement. Early theoretical frameworks such as Disengagement
Theory (Cumming and Henry, 1961) suggested that aging naturally implies social withdrawal, while Activity
Theory (Havighurst, 1961) argued that successful aging requires engagement in activities and relationships. These
theories have been criticized for being deterministic. Another concept that has arisen with research on social
activity and connectedness is social capital (Putnam, 2000). It includes not just interpersonal connections, but
their broader impacts across physical health, mental wellbeing, cognitive resilience, and an individual's capacity
to navigate life's complex social environments. These theoretical perspectives are pervasive in literature about
technology and later life. Contemporary approaches, exemplified by Intersectionality Theory (Crenshaw, 1989)
and socio-constructivist approaches (e.g. Katz, 2013; Gilleard and Higgs, 2014) have broadened this
understanding by examining how intersecting social categories shape connection and engagement experiences
in a particular social cultural context. The intersection of technology and social connectedness takes on additional
complexity when viewed through ageing (Beneito-Montagut et al., 2018; Mort and Roberts, 2019; Peine and
Neven, 2019, 2021).

The ubiquity of smartphones across generations, and their role in older adults' social lives, reveal distinct patterns
of use and meaning-making that challenge simplified assumptions about technology use and social engagement

(Beneito-Montagut et al., 2022). While research soundly agrees that social connectedness is crucial for wellbeing
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and health among older populations (Suragam et al., 2021), scholarly attention to older adults' technology-
mediated social connections emerged relatively late. This delay is largely rooted in persistent ageist assumptions
depicting older adults as disinterested in digital technologies (e.g., Mannheim et al., 2023) making them an ideal
target group to be intervened with technologies to reduce their low digital engagements, and in turn, bringing
to them additional possibilities to be connected. However, studies have predominantly focused on interpersonal
aspects of connection through deficit models, primarily addressing problems like unwanted loneliness and
isolation (Silva et al., 2020; Ibarra el al., 2020), poor health (Cotten et al., 2014) or lack of mobility (e.g., Cotten,
2017; Fang et al., 2018, Hunsaker and Hargittai, 2018). Consequently, research has generally been conducted
under determinist, interventionist or techno-optimist logics (O'Rourke et al., 2018).

Additionally, the theoretical and conceptual tools generally used in the studies of social connectedness in
later life often exhibit two major shortcomings. Firstly, older adults are frequently treated as a uniform group
and research tends to apply a unidimensional notion of social connectedness based on interpersonal
relationships, while it consists of multiple realities (Victor et al., 2009). Secondly, technologies are often used as
straightforward fixes for assumed social deficits or to promote active lifestyles, without accounting for diverse
connection experiences.

Indeed, the concept of social connectedness represents a paradigm shift away from deficit-oriented models
of ageing. Unlike traditional approaches that frame older adults through the lens of loss and isolation, this
approach foregrounds individual agency, highlighting older adults' adaptive capacities and strategies for
maintaining social engagement despite changing life circumstances (Cornwell et al.,, 2008). This nuanced
theoretical framework also acknowledges the multi-faceted nature of social connectedness, recognizes the
diversity of older adults' experiences and conceptualizes social connection as a complex phenomenon shaped by
individual preferences, cultural backgrounds and life circumstances (lvan and Fernandez-Ardevol, 2017; Morgan
et al., 2019; Waycott et al., 2019).

Given the mixed results regarding the effects of mediated technologies on social connectedness in older adults
(Beneito-Montagut et al., 2018), research applying this paradigm is necessary to account for the diversity of
experiences of social connectedness and technologies in later life and shed new light. Hence, this research applies

a multidimensional conceptualization of social connection to overcome the limits discussed above. Here, we
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develop a Social Connectedness (SC) index, which is compounded by Personal Relationships (PR), Community
Connections (CC) and Social Engagement (SE), following Waycott et al. (2019) model (the index is further
developed in the Variables in the models’ section, p. 8).

Applying this conceptualization of social connectedness, our study recognizes and deals with the complex
nature of social connectedness and the potential multiple meanings of being connected. It looks at the
experience of being connected as contingent on context and co-shaped by technology. Different social
connectedness outcomes may be possible through different uses of diverse smartphones’ affordances. For
instance, overall social connectedness may vary when using a smartphone for personal relationships, to keep in
touch with family friends or relatives using an application like WhatsApp; or to sustain community connections
by being part of a local community, via a Facebook group page; or to engage with society by receiving news alerts

about current affairs via news apps.

Digital (mobile) practices in later life and the relevance of co-caring

Analyses on mobile communication technologies often converge in assigning a leading role to the younger
generations regarding the adoption and diffusion of these technologies (e.g., Castells et al., 2007; Taipale, et al.,
2018). However, the popularity of mobile communication among the older population has seen steady growth
in recent years. Smartphones have rapidly become the most used device to access the internet among EU seniors
(Eurostat, 2020a). In Sweden, the Netherlands, and Spain — in that order — there is a sustained higher internet
access rate via a mobile phone compared to the EU average (Eurostat, 2020b). Also, in Canada, older adults have
progressively increased their internet adoption to the point where some use smartphones to an extent that is
usually ascribed to the young (Statistics Canada, 2018, 2019).

In addition, there is a substantial body of empirical studies showing the various ways in which mobile
communication technologies are used in later life and in negotiating connection with the world (lvan and
Hebblethwaite, 2016; Ilvan and Fernandez-Ardévol, 2017). In the process of technological domestication
(Haddon, 2003, 2007; Silverstone et al., 1992), older adults make deliberate decisions on selecting devices to
communicate according to diverse personal circumstances and interests (e.g., Caliandro et al, 2021). They

combine smartphones with landline phones (Fortunati, 2018), tablets and computers. A media ecology approach
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offers a better way to understand the constellation of communication devices available in their milieus (Sawchuk
and Crow, 2010).

The degree of attachment to the mobile device varies at an individual level. Older adults report occasionally
being oblivious of the device and sometimes forgetting it at home. While not all users feel compelled to return
to retrieve it, for some, this is reason enough to turn back, especially if they are the caregiver of a family member
who is left alone in the home (Hardill and Olphert, 2012; lvan and Fernandez-Ardevol, 2017). Among older users,
ensuring the device is always at hand appears to be related to a desire to be available to communicate with those
they care about (Ganito, 2018). Reachability and permanent contact with their close personal network are
frequently reported drivers for older adults to adopt mobile technology since the initial stages of the research in
the area (e.g., Oksman, 2006), a phenomenon also described for the general population (e.g., Katz and Aakhus,
2002). In this context, the idea of the mobile phone as a lifeline should be recalled (Castells et al., 2007). The
lifeline can be viewed as a form of caring, an aspect usually analysed in the light of digitalisation and later life
(Pein and Neven, 2021) and works in two directions. On the one hand, the smartphone provides access to the
support network, that is, when the individual needs to receive any form of care (services and products) in the
public or private sphere (e.g., Miiller, 2019). On the other hand, it also serves as a permanent connection for
family or friends offering care to each other — which includes the older adult providing and offering such care.
The mobile phone, therefore, can be considered a tool for co-caring (e.g., Baldassar, 2016, Rodman, 2013) as it
supports a two-direction lifeline that operates in a mundane way (Peine and Neven, 2021; Brownlie and Spandler,
2018). The concept moves beyond the boundaries of health studies, as co-caring refers to everyday life
relationships where even checking on someone is part of the co-caring dynamics.

Smartphones provide older users with a sense of emotional companionship and social engagement (Rosales,
and Fernandez-Ardeévol, 2016; Vincent, 2018) while also allowing more instrumental uses to organize everyday
life (Seifert, and Schelling, 2015). Older smartphone users actively access the internet for everyday tasks such as
reading or sending emails, searching for information, looking up public transportation schedules, or reading
newspapers (Fernandez-Ardevol, 2013; Seifert and Schelling, 2015), whether at home or on the go. Finally, the
literature suggests a broad heterogeneity of users (and uses) among older adults in terms of age group, gender,

educational level, occupation, urban or rural setting, or cultural context, among other attributes (Fernandez-
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Ardévol and Arroyo Prieto, 2012; Hardill and Olphert, 2012; Seifert and Schelling, 2015). Hence, the diversity of
older smartphone users merits greater attention to better account for the usage and attributed meaning of such

a device in later life.

Smartphone tracking studies in later life

A way of approaching mobile practices and usages is collecting data directly by tracking the activity on the
devices, as with the emergence of the smartphone came the possibility of a market for third-party applications
that diversify the use of mobile phones. While these devices have given rise to a flourishing and mostly covert
economy of collecting and trading in behavioural data (Zuboff, 2019), they also offer the opportunity to collect
such behavioural data in a more ethically benign and transparent forms for research purposes. Such purposes
include what we call tracking studies, in which all smartphone activities (or logs) are collected to better
understand smartphone usage.

Considering the dataset characteristics, such studies can follow two different approaches. They either use
data sets from thousands of users of specific services, and analyse it for a purpose that is different from the main
purpose of the service, and often without demographic information (e.g., Wagner et al., 2013), or data sets that
include demographic information. (e.g., Lee, 2014). In this paper, we took the latter approach, we collected data
from 430 participants by a commercial panel explicitly purposed to analyse user behaviour, and provided their
demographic information for this aim. Some tracking studies aim at describing general smartphone use, e.g., the
frequency, schedule or length of interactions, the amount of data exchanged, and the device location (Hintze et
al., 2017; de Nadai et al., 2019). Others focus on understanding the users’ behaviour diversity by assessing the
wide range of average interactions (Falaki and Estrin, 2010; Bhih et al., 2016) or the different profiles of users
depending on their interactions (Zhao et. al., 2016).

Among the latter, a set of analyses considers older adults to understand how age relates to different
smartphone use. For instance, Caliandro et al. (2021) applied a mixed-method approach in Italy to analyse the
logs of 20 volunteers aged 62 to 76 and explore with them the meaning and relevance of their usages for
socializing with their peers and relatives using interviews and group conversations. Besides, de Nadai at al. (2019)
relied on a sample of 400.000 users -aged 18 to 68- from an unspecified European country and contextualized

the logs with basic sociodemographic data. Finally, Rosales and Fernandez-Ardévol (2019) analysed the evolution
6
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of smartphone usage over time by combining three separate studies conducted in Spain, namely tracked data
from a sample of individuals aged 20 and over, an online survey targeting older adults that collected information
from individuals aged 60 to 87. However, most studies rely on voluntary sampling processes that tend to exclude
individuals beyond a certain age. It is the case of de Nadai et al. (2019), as well as of (Rivron et al. (2016), who
conducted their research in France with a young sample of participants aged 17 and over, of whom 12% were 36
and over. Regarding intergenerational comparison, de Nadai et al. (2019) showed that the older the individual,
the more limited the number of applications regularly used although noted that their sample only included
people up to 68. Rosales and Fernandez-Ardevol (2019) confirmed that older adults use smartphones less often
and for less diverse purposes than younger people, and that this difference increases over time. Nevertheless,
such a decrease did not necessarily mean a dismissal of the relevance of smartphones among older adults.
Interestingly, by combining tracked data with reported data, these studies allowed a non-interventionist

understanding of the relevance of the smartphone beyond the frequency of usage.

Methods

We designed a multi-method approach (Cresswell, 2003; Revilla, 2012) combining collected or observed
(tracked) data and reported (survey) data on smartphone usage to gain a deeper understanding of the digital
practices of older adults and how these relate to their perceived social connectedness. Whereas observed or
collected data has been assumed to be more objective, it lacks the richness and subjectivity of self-reported data.
Conversely, reported data has been criticized for being unreliable, but this research aims to catch the relevance
individuals give to the smartphone to complement observed data.

As with most online methods, our sample is subject to biases (Dutwin, 2023; Maslovskaya, 2022), which
primarily stem from the digital divides shaping later life (Seifert, 2020) that usually lead to samples that are
younger, more masculinized, and more educated compared to the general older population. Nonetheless, these
samples are commonly used and are considered a valuable tool (Rdsdnen, 2024) capable of yielding results that
are analytically significant and insightful when interpreted within the context of their specific characteristics.

The targeted population consisted of internet users between the ages of 55 and 79. For this age range, it was
possible to select enough participants in later life having and being active using a smart phone, although whether

the younger cohorts should be considered older adults is questionable. However, by including younger older
7
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adults in future studies, it will be possible to understand the transition towards retirement and becoming older
adults. The upper age limit (in this case 79 years old) has to do with technical limitations, as the companies
managing the online panels did not expect to be able to reach older old individuals. The original sample, with
512 invited participants, resembled the distribution of the online population aged 55 to 79 (broken down by age
and gender). On the one hand, the age range allowed older adults (still) active in the labour market to participants
who reached the age cut-off defined by the data providers, thus capturing the diversity in the older adult
population. On the other hand, the selected countries (Canada, the Netherlands, Spain and Sweden) can be
considered as a variety of countries (Anglo-Saxon, Northwest European, Southern European and Scandinavian)
whom we accessed through local market study companies provided diversity in terms of digitalisation and
smartphone usage in later life (International Telecommunication Union, 2020). This allows us to analyze eventual
similarities and differences.

All the interactions with participants were held in the main language of the country. Ethical approval was
obtained in the four countries and all the data were anonymized. To reach heterogeneous participants with the
same data collection tools, we relied upon a market research company specialized in the two data collection
methods that coordinated local partners. All participants received economic incentives for the time and data
they contributed to the project. The data collection period extended from February to July 2019 because the
fieldwork deployment in each country followed different schedules.

The final sample (tracking and survey data) includes 430 older adults who agreed to have their smartphone
activity tracked for 28 days, providing 1.3 million valid logs corresponding to almost 3,800 different apps. The
market study company, installed an app in the smartphones of the participants of the study. The app register
every time an app is open and displayed in the screen of the smartphone and for how long and it is used as an
indicator of user activity on the smartphone. Furthermore, we categorised most of these apps according to their
main purpose, based on their name and description as in similar studies (Caliandro et al., 2021; de Nadai et al. ,
2019; Rosales and Fernandez-Ardévol, 2016). We categorised the apps that covered most of the sample and

avoided a long tail to rationalise the categorisation effort by categorizing at least 80% of the total number of logs.

Then, we used for the analysis the categories that were related to social connectedness, as we explain later

in the construction of variables. Tracked data were summarized at an individual level to obtain detailed
8
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information on the different categories of apps accessed by each individual during the observed period. At the
end of it, all participants completed an online survey on perceived social connectedness and digital practices
lasting an average of 12 minutes.

The sample had an average age of 64.1 years (SD = 1.10), with a median age of 62.8 years. Male participants
comprised a majority at 60.5%, compared to 39.5% for females. Just over half of the participants (54.1%) reported
having post-secondary or tertiary education, while 38.4% indicated they were actively engaged in the labor
market. The country distribution is descending order was as follows: 27.7% Canada, 29.1% Spain, 22.1% Sweden
and 21.2% the Netherlands. When compared to the demographics of each country, we confirmed (Dutwin, 2023;
Maslovskaya, 2022) that is a younger, masculinised and better educated sample than the average population. As
the sample is quite homogeneous, the sociodemographic variables might play a secondary role in the
multivariate models.

The analysis relied on a logistic regression approach to test whether tracked and reported digital practices
related to the different dimensions of perceived social connectedness. SPSS 24 was used for the calculations. The
model is approached as an exploration to answer the guiding research question, for that reason no specific

hypotheses are tested.

Variables in the models
We describe the variables in the models by considering their role in the logistic models: endogenous, explanatory
or control variables. Tables 1 and 2 (below) gather them, organized in terms of their nature, continuous and

discrete variables respectively, for a more simplified delivery of information.

Endogenous variables

The variables to be explained, or endogenous variables, are the three social connectedness indexes, which range
from 1 (low) to 7 (high). They are calculated as the average values of their respective aspects (or indicators).
Cronbach’s alfa values are 0.79 (PR), 0.74 (CC), 0.60 (SE) and 0.85 (SE), meaning that internal consistency of each
construct is acceptable or good in all the cases except for SE, where it is questionable. However, we keep all the

four variables, as they are theory-based.
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First, the Personal Relationships index (PR) distinguishes seven aspects collected as seven different indicators:
participating in social activities in the home (1) or outside the home (2); meeting or talking with neighbours (3);
having contact with friends or family (4); having somebody with whom to discuss intimate and personal matters
(5); being happy with the contact with friends and family (6), and with the people with whom they can discuss
intimate and personal matters (7).

Second, the Community Connections index (CC) includes four aspects: engaging in volunteering activities —
such as associations, non-profit organizations or charities (1); attending events where people gather — such as
parties, shows, festivals or community events, social centres or learning activities (2); engaging in other social
activities — such as cultural activities, services at a place of worship or political activities (3); and being happy with
the social activities in the community engaged in (4).

Third, the Social Engagement index (SE) also has four aspects: sharing ideas or information beyond family,
friends and immediate networks (1); believing that participants contribute their ideas to society at large by
sharing what they think and do either on their digital devices (2) or in non-digital ways — such as volunteering or
providing care to grandchildren (3); and considering that the smartphone connects participants to the world (4).

Finally, the Social Connectedness index (SC) aggregates the three individual indexes into one, and is calculated
as their average. All the indexes rank quite high, as their average value is at least over 4, with PR being the highest
(5.35).

To use these variables in the logistic model, following a common approach to analyse variables with some
skewness, we split them into two groups of similar size. They are the higher connectedness category that gathers
individuals with values equal or above the median, and the lower connectedness category that gathers those

values below the median.

Explanatory variables

Perception of the smartphone: This variable aims to measure the attachment to the smartphone. Two
variables resulting from a principal component analysis (PCA) summarize how respondents perceive in what
extent they are attached to the smartphone. The first component enters the model as variable P1: Essential social

device, the second as P2: Useful device.
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As shown in Table 3 (below), the first component (or factor) stands out on four aspects: the smartphone
“increases the frequency of my communications” (0.795), is the “main communication channel” (0.775), “I
always go back to pick the phone up if | leave it at home by mistake” (0,729), and it “makes my communications
more effective” (0.722). In contrast, the predominant aspect in the second component is that “the device is only
for emergencies” (0.567). The permanent reachability aspect (“I am always expected to respond to calls and
messages immediately”) is seen to be relevant in both cases. Although it is comparatively higher in component
1 than in 2 (0.602 and 0.582, respectively), it is the penultimate aspect in terms of magnitude in the first
component but the first one in the second. The result points towards a higher level of detachment in the second
case, compared to the first.

Therefore, the first component (variable P1) can be interpreted as representing those respondents who
consider (perceive) the smartphone an essential device and are comparatively more attached to it (showing
higher levels of appropriation). In contrast, the second variable (P2) represents those for whom it useful but not
essential, as it is not their main communication device, and they would not go back home to pick up the phone
in case they forgot it, but they consider it useful for an emergency, and they recognize the social pressure to use
it as, it they express they are expected to answer the calls they receive immediately. Finally, a relevant aspect
throughout is that the smartphone is associated with the “obligation” of always being reachable,.

Ecology of media: The variable EM: Digital devices is constructed as the sum of up to seven devices usually
used by the respondents: smartphone, landline phone, desktop, laptop and tablet computer, smart TV — or TV
with access to the internet, and smartwatch.

Mobile phone features: We focus on four activities that respondents reported using [RU] related to at least
one of the social connectedness indexes. Responses are dummy variables (yes/no). First [variable RU1], using
images, videos or audios (MMS, WhatsApp, Facebook...), a function mainly related to PR and to CC. Two variables
relate to CC and SE: [RU2] watching TV, videos or listening to audios (YouTube, Radio, Spotify...); and [RU3] finding
out about current events (newspapers, Twitter, Facebook....). The fourth variable is [RU4] “managing safety and
emergency-care issues (monitor activity and mobility; alerting and reporting in the event of emergencies, falls
...).” This is mainly related to PR, either to provide or to receive care, and CC as such services might be provided

and managed at a local level.
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Smartphone intensity of use: We selected three kind of activities tracked on the mobile phone [TIU] with a
conceptual relationship with the Social Connectedness indexes. Variables gather the daily activity, counted as the
average number of accesses to each category per day. We looked at three types of mobile applications. First,
[TIU1] Calls and messaging refers to instant messaging, email and calls (e.g., WhatsApp, Messenger, SMS, regular
voice calls...) and mainly relates to PR. Second, [TIU2] SNS includes social networks sites and dating sites
(Facebook, etc.) and relates to CC. And third, [TIU3] News and Media accounts for digital content consumption
(e.g., Netflix) and relates to SE.

Finally, control variables refer to the socio-demographic characteristics of the respondents. They are Age,
Gender, Country of residence, Educational attainment, household composition (that is, Living alone or with
others), and working status (that is, Working outside the home, with the “no” option including retirement,

housework and unemployment).

Table 1. Variables in the model, by category. Continuous variables (N=430) here

Table 2. Variables in the model, by category. Discrete variables (N=430) here

Table 3. Principal Component Analysis here

Results

To explain the perceived social connectedness, we estimated a set of logistic models where explanatory variables
are a combination of observed (tracked) and reported (survey) smartphone data.

Columns in Table 4 gather the logistic models to explain higher connectedness at the aggregated social level (SC)
and at each of its three dimensions (PR, CC, SE). All rely on the same set of explanatory variables and have
acceptable levels of global goodness of fit (e.g.,, Hosmer-Lemeshow tests are not statistically significant;
classifications are better than a dummy model, with quite balanced predictions). Below, we focus on the sign of

the statistically significant parameters of the explanatory variables.
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First, in the SC index model, P1: Essential has a positive sign, that is negative for P2: Useful. RU4: Caring has a
positive sign, as well while the rest of the reported uses (RU) and the tracked intensity of use (TIU) have no
statistically significant parameters. Age shows a positive sign, Country shows positive differences in Canada
(vis-a-vis Spain, the reference category), as does Living with more people at home. As for the PR index, P2:
Useful has a negative sign (while P1: Essential has a positive sign but is not statistically significant), and EM:
Devices and RU4: Care have positive parameters. Among the control variables, Country: Canada shows a
positive difference from Spain. In the CC index, P1: Essential and P2: Useful have positive and negative signs,
respectively, although only at a 10% level. RU1: Sharing contents and RU4: Caring have a positive sign, while
TIU3: News and Media has a negative sign. Age has a positive sign, whereas Country: Canada has a positive
sign compared to Spain, as does Living with other people at home. Finally, in the SE index model, P1: Essential
has a positive sign. P2: Useful is not statistically significant but maintains its negative sign. RU1: Sharing

contents and RU4: Caring keep their positive sign. Finally, Age has a positive sign at a 10% level.

Table 4. Logit models to explain Connectedness indexes: SC (Social Connectedness), PR (Personal
Relationships), CC (Community Connections) and SE (Social Engagement) here.

The models confirm that the individual’s perception of the role of the smartphone (P) relates to the three
dimensions of social connectedness. With nuances depending on the index, social connectedness is higher
among those who consider the smartphone to be essential (P1) and lower among those who are detached from
it and whose smartphone use is useful (P2). Therefore, we confirm the co-constitution of connectedness and
smartphone practices (Bayer et al., 2016). The number of digital devices (EM) —used here as a proxy of the
ecology of media— has a positive sign in all the models. However, it is only statistically significant in the PR model,
which points towards the higher relevance of multi-channel communication when it comes to feeling connected
to the personal network (Sawchuk and Crow, 2010).

Regarding the reported smartphone uses (RU), a function we initially associated with PR, namely, the
management of safety and emergency-care issues (RU4), it stands out in all the models. This shows the
smartphone’s relevance as a tool for co-caring (Baldassar, 2016; Peine and Neven, 2021) among the participants

in all the countries. A positive association between sharing multimedia contents (RU1) on the phone and CC and
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SE was also found. In contrast, hardly any relationship between the apps’ frequency of use —tracked intensity of
use (TIU) —and the perception of social connectedness (SC) was shown, which suggests that reported uses would
act as better predictors. The exception is the consumption of digital news and media (TIU3), which has a negative
parameter in all the models and is only statistically significant in the case of CC. Such results point towards a
negative relationship between higher use of the smartphone as a screen for consuming news and perceived
social connectedness, particularly at the community level, that needs further exploration.

Three control variables appear to relate to social connectedness (SC). First of all, Age shows a positive
relationship with social connectedness in all the cases, although it is not statistically significant in the PR model.
Second, the Country of residence has an influence that concentrates on the difference between Canada and
Spain, with higher levels of social connectedness in the former, except for SE (same sign, but non-significant

parameter). Finally, living with others at home increases CC and SC, while the sign is positive in all the models.

Discussion

What is the role of the smartphone in social connectedness in later life? To answer this question, a distinction
must first be made between the explanatory capacity of tracked intensity of use (TIU) and reported uses (RU).
First of all, it is interesting to observe that according to the statistical analysis, older adults’ tracked usage is not
related to the perception of social connectedness (SC), while reported uses (RU) act as better predictors. So, we
learned that observed tracking did not help to gain insight into how participants used their smartphone to socially
connect to others. More specifically, whereas tracking is not able to ‘detect’ co-caring practices, these become
visible in reported data, particularly because this later indicator was built as “RU4:Co-caring (managing safety
and emergency-care issues)”, which could be interpreted as either the participant either brings care, receives it
or both . Also, the reported data showed that older adults’ perceived appropriation of the smartphone relates
to the three proposed dimensions of social connectedness (Personal Relationships, Community Connections and
Social Engagement), which are higher when the device is seen as an essential social tool (P1) and lower when
the usage is useful (P2) —and therefore, not a social tool. Such a result challenges problem-solving, techno-
deterministic approaches that would predict higher levels of social connectedness (SC) associated with a higher

tracked intensity of use (TIU). The survey showed that participants were mostly expected to always be able to be
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reached on the smartphone, which illustrates the need to distinguish, in analytical terms, between observed
intensity of use (TIU) and its relevance in daily life, which is captured by the reported usage.

Regarding reported usages, three main implications arise from the survey. First, co-caring (RU4) is relevant to
the three dimensions of social connectedness we analyse. Going beyond Personal Relationships, co-caring also
favours Community Connection and Social Engagement. It is possible to speculate that the potential for
interpersonal relations could constitute a key driver for smartphone use. Eventually, using the smartphone as a
(double-sided) lifeline (Castells et al., 2007, Peine and Neven, 2021) might create a higher sense of social
connectedness because of an embedded meaning in such usage that extends beyond the boundaries of the older
adults’ personal network. Second, a positive relationship was found between sharing multimedia contents (RU1)
on the phone and Community Connections and Social Engagement, although this was not associated with
Personal Relationships or social connectedness in general. These results suggest that the sharing of content on
platforms that allow both one-to-one and one-to-many communication is related to community and society at
large, while Personal Relationships, which may be assumed to entail stronger ties (Vriens and van Ingen, 2018),
are rooted in other elements, such as the one-to-one communication enabled by instant messaging apps or voice
calls. Third, age appears to be positively related to social connectedness, particularly to Community Connections,
in the older adults’ sample under study, which would shatter the stereotypical assumption that social

connectedness decreases with age.

Limitations and implications for future research

This study includes online older adults living in Canada, the Netherlands, Spain, and Sweden, a set of
countries that represent perspectives of smartphone use and penetration from the global north, e.g., Europe
and Canada. As mentioned in the Method section our sample included adults aged 55 to 79 that despite not
being representative of the general population, provide a valuable analytical tool (Rdsdnen, 2024). The sample
size (N=430) was too small to analyse differences between the younger and the older age cohorts in the survey.
However, it was possible to introduce age as a continuous variable, which provided a relevant nuance to the
analysis. The study uses a mixed methods approach that combines tracked data with reported data (from an

online survey) to compensate for the biases of each method (Caliandro et al., 2021; Rosales and Fernandez-
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Ardévol, 2019). Such an approach provides a more detailed picture of smartphone usage that goes beyond
techno-optimistic visions, paving the way for a more accurate interpretation of the meaning of smartphone use
for older adults. Future research could aim at understanding the evolution of smartphone use over time among
older adults and should not hold fast to the age cut-off of 79 years old. Finally, it would be interesting to involve

more countries from other continents.

Conclusion

In this article, we asked what the role of smartphones is for the social connectedness of older people. We found
that smartphone use is relevant for social connectedness at all three levels of personal relationships, community
connection and social engagement. The tracked amount of smartphone usage is not a predictor of perceived
social connectedness, while the subjective reporting of usage is. In this sense, our study has shown an important
distinction between smartphone use that is experienced as useful — which does not lead to an improved
experience of social connectedness — and smartphone use that is a part of co-caring, which does lead to an
improve experience of social connectedness. This distinction, however, is invisible to quantifications of
smartphone use patterns, and became visible only by a more nuanced analysis of subjective experience. In sum,
therefore, the obtained results help overcoming stereotypical and ageist assumptions on the older adult’s digital
practices by providing nuanced and rich evidence on the meanings of smartphone-based communication in a

sample of individuals aged 55 to 79 years old.
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Appendix: Survey

Thinking about your life in general (Select one option only):

Never
almost
never

or

Sometimes

Always or
almost
always

1

7

Q1. | have social activities in
the place where | live

Q2. | have social activities
outside the place where | live

Q3. | meet or talk with my
neighbours

Q4. | engage in volunteering
activities (such as in
associations, non-profit
organizations, charities, etc.)

Q5. | attend events where
people gather (such as
parties, shows, festivals or
community events; social
centres, or learning activities)

Q6. | engage in other social
activities (such as cultural
activities, services at a place
of worship, or political
activities)

Q7. | have contact with
friends or family

Q8. | have somebody with
whom to discuss intimate
and personal matters

Q9. | share ideas or
information  beyond my
family, friends and
immediate networks

Q10. | believe | contribute my
ideas to society at large by
sharing what | think and do
on my digital devices

Q11. | believe | contribute to
society in other non-digital
ways (e.g., volunteering,
providing care to
grandchildren, etc.)

Q12. | am happy with the
contact | have with friends
and/or family

Q13. | am happy with the
people with whom | can
discuss intimate and personal
matters
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Ql14. | am happy with the
social activities | do

Q15. Apart from your current smartphone, | usually use a... (Select as many options as necessary):

Q15.1 Fixed landline telephone

Q15.2 Desktop computer

Q15.3 Laptop

Q15.4 Tablet

Q15.5 Smart TV or TV with access to internet

Q15.6 Smartwatch or wristwatch that monitors
pulse, steps, or other physical activities (Fitbit,
iWatch, ...)

Q16. | have regularly used the computer, tablet or smartphone for... (Select one option only):

Less than a year | Between1andb5 years

More than 5 years but
less than 10

10 years or more

Q17. What do you use the smartphone for? (Select as many options as necessary)

Receive, send or forward

Ql17.1 Text messages (SMS, WhatsApp,
Messenger, ...)
Q17.2 Images, videos or audios (MMS,

WhatsApp, Facebook, ...)

Q17.3 Receive and make voice or video calls
(Phone, WhatsApp, Facetime, Skype, ...)

Q17.4 Watching TV, videos or listening to audios
(YouTube, Radio, Spotify, ...)

Q17.5 Find out about current
(newspapers, Twitter, Facebook, ...)

events

Q17.6 Looking up for practical information
(timetables, maps, ...)

Q17.7 Checking tutorials (recipes, home
improvements, housekeeping, hobbies, ...)

Q17.8 Shopping (looking for information or
paying)

Q17.9 Gaming (Candy Crush, ...)

Q17.10 Managing safety and emergency-care
issues (monitor activity and mobility; alerting
and reporting in the event of emergencies, falls,

)

Q18. Usually when I finish using the smartphone

... (Select as many options as necessary):

Q18.1 | turn off the screen pressing the on/off
button.

Q18.2 | leave the screen on until it shuts down
on its own after a while

‘ Q19. [If Q18.2 is selected] And to shut down it takes... (Select one option only):
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Up to 15
seconds

Up to 30
seconds

Up to
minutes

2

Up to 5
minutes

Up to 10
minutes

More than
10 minutes

| don’t
know

Q20. Imagine your screensaver shut off your smartphone as it has been a while since you used it

for the last time... (Select one option only):

Always

Sometimes

Never

| don’t know

Q20.1 The screen
turns on when |
have an incoming

notification

Q20.2 | can see
part of the
content of that
notification  on
the screen

Q20.3 | choose

the notifications |
want to see on
the screen

Q21. | feel that using internet on the smartphone... (Select as many options as necessary):

Q21.1 Is useful

Q21.2 Exposes my privacy

Q21.3 Drains the battery

Q21.4 Poses a risk to my health

Q21.5 None of the above

Q22. Thinking about the smartphone... (Select one option only):

Totally
disagree

Totally agree

1

5

Q22.1 It makes
my
communication
more effective

Q22.2 It
increases  the
frequency of my
communications

Q22.3 It is the
main  channel
for my
communications

Q224 If by
mistake | leave it
at home, |
always go back
to pick it up
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Q225 | am
always expected
to respond to

calls and
messages right
away

Q22.6 It
connects me to
the world

Q22.7 The

device is only for
emergencies

Q22.8 | use it
more out of
home than at
home

Q23. Thinking about any function and any application that you have installed: ‘I use the
smartphone...” (Select as many options as necessary)

Q23.1  While  commuting by  public
transportation or by car

Q23.2 In open spaces (on the street, at the
park...)

Q23.3 In public places (a bar, restaurant, a
waiting room, hairdressing saloon ...)

Q24. About my smartphone... (Select one option only):

It’'s only me who uses my | Occasionally, somebody else
smartphone uses my smartphone (such as
my partner, a relative, a friend,
or colleagues at work)

Usually, somebody else uses it
(such as my partner, a relative,
a friend, or colleagues at work)

necessary):

Q25. Thinking about the internet connection of my smartphone (Select as many options as

Q25.1 At home, | mainly use Wi-Fi

Q25.2 In places that | visit often | use Wi-Fi if it is
available (at relatives’, friends’, my workplace,

)

Q25.3 Outside home, | mainly use mobile data

Q25.4 If available, | use public Wi-Fi

Q25.5 | don’t know how my smartphone
connects to the internet

Q26. | am... (Select one option only)

Male ‘ Female

‘ Other (please specify) ’ Prefer not to say

‘ Q27.1am [ | years old
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Q28. Where | live is... (Select one option only):

A big city [local
example]

A medium-size
city [local
example]

A small city, a
town or a country
village [local
example]

Afarmorhomein
the countryside
(farmhouse,

country house ...)

Prefer not to say

Q29. My highest educational level / my latest education exam is... (Select one option only):

Primary level or
less

Secondary level

Tertiary level up
to Bachelor or
equivalent

Tertiary level,
post-graduate
studies

Prefer not to say

Q30. Currently, | am ... (Select as many options as necessary):

Q30.1 Full-time worker

Q30.2 Part-time worker

Q30.3 Unemployed

Q30.4 Retired

Q30.5 Unpaid occupation in the home (such as

housework, care work)

Q30.6 Volunteering or unpaid occupation

Q30.7 Other

Q31. Besides me, | live with... (Select one option only):

0 people (I live
alone)

1 person (we are
2 at home)

2 people (we are
3 at home)

3 people (we are
4 at home)

4 people or more
(we are 5 or more
at home)

Q32. [If ‘0 people (I live alone)’ is not selected in Q31] | live with... (Select as many options as

necessary):

Q32.1 Couple (or partner in life)/Spouse

Q32.2 Son(s)/Daughter(s)

Q32.3 Other relative(s)

Q32.4 Friend(s)

Q32.5 Other(s)

Q33. | live in... (Select one option only):

My own
(property or

house
rented
house or apartment)

My child’s place

A shared house or flat

A retirement home
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Table

Table 1. Variables in the model, by category. Continuous variables (N=430)

Std.

Analytical concept Variable Mean Dev. Mode Median Min. Max.
'[T;Ter”"a' Relationships o .o 1 008 543 543 200 7,00
CC: Community
. 4,34 1,364 4,00 4,25 1,00 7,00
Connectedness Connections [1-7]
[endogenous variables] [SlE-:7S]OCIa| Engagement 446 1186 4,00 438 125 7,00
ff_’;‘“'a' Connectedness 71 0986 361 470 188 7,00
P1: Essential social device
0,00 1,000 1,70 0,04 -2,82 1,70
P: Perception, smartphone [PCA factor score FAC1_2] ’ ’
[explanatory variables] P2: Useful device [PCA 0,00 1,000 072 0,04 251 403
factor score FAC2_2]
EM:Eco/ogyofmed/a EM: Digital devices 418 15312 4,00 400 100 7,00
[explanatory variable] [1-7]
TIU1: Calls, messages,
email (WhatsApp, 26,46 23295 7,00 20,08 0,00 180,75
Messenger, SMS, regular
voice calls ...) — Personal
TIU: Smartphone, Tracked TIU2: SNS: social network
intensity of use (average S|tes(Faceb(?ok, 545 11575 0,00 150 0,00 13926
number of accesses per day) Instagram, Tinder ...) —
[explanatory variables] Personal & Community
TIU3: News & Media:
digital content . 1,8 5031 000 000 000 61,6
consumption (e.g., Netflix)
— Society
LN(Age) [original variable:
Control variable 55-79, expressed in 4,16 0,096 4,09 4,14 4,01 4,37

logarithm]




Table

Table 2. Variables in the model, by category. Discrete variables (N=430)

Analytical Variable %
concept
RU1: Sharing images, videos and audios (MMS, WhatsApp, Facebook, ...) -- 316
Personal & Community !
RU: RU2: Watching TV or videos, listening to audios (YouTube, Radio, Spotify ...) 500
Smartphone - Community & Society !
reported use RU3: Find out about current events (newspapers, Twitter, Facebook ...) - 726
[explanatory Society & Community ’
variables] RU4: Managing safety and emergency-care issues (monitor activity and
mobility; alerting and reporting in the event of emergencies, falls ...) - 31,9
Personal
Male 60,5
G: Gender Female 39,5
Canada (CA) 27,7
. Spain (ES) 29,1
C: Country Netherlands (NL) 21,2
Sweden (SW) 22,1
Control Up to secondary 44,9
variables E: Educational attainment Post-secondary 42,1
Tertiary 13,0
Alone 20,7
L: Living With more 793
people
. . Yes 38,4
W: Working outside home No 616




Table

Table 3. Principal Component Analysis

Thinking about the smartphone... 1 2

It increases the frequency of my communications ,795 -,271
It is the main channel for my communications ,775 ,076
If by mistake | leave it at home, | always go back to pick it up ,729 ,321
It makes my communication more effective ,722 -,279
I am always expected to respond to calls and messages right away ,602 ,582
The device is only for emergencies -,399 ,567

N=430. Extraction method: Principal Component Analysis. 2 components extracted



Table

Table 4. Logit models to explain Connectedness indexes: SC (Social Connectedness), PR (Personal
Relationships), CC (Community Connections) and SE (Social Engagement)

SC PR cc SE

Higher=50,2% Higher=48,6% Higher=49,1% Higher=49,8%
N=430 B Exp(B) B Exp(B) B Exp(B) B Exp(B)
P1:Essential social 0,374%** 1,453 0,127 1,136 0,228* 1,256 0,715%** 2,044
device
P2:Useful device -0,224** 0,799 -0,345** 0,708 -0,190* 0,827 -0,006 0,994
EM: Digital devices 0,133 1,142 0,245** 1,278 0,060 1,062 0,120 1,127
RU1:Sharing contents 0,474 1,607 0,165 1,179 0,733** 2,081 0,730%** 2,074
RU2:Watching or 0,308 1,361 -0,167 0,846 0,196 1,217 0,322 1,380
listening to contents
RU3:News (finding 0,107 1,113 0,168 1,183 0,136 1,146 0,296 1,345
about current events)
RU4:Co-caring 0,730** 2,074 0,653** 1,922 0,711** 2,036 0,568** 1,765
(managing safety and
emergency-care
issues)
TIU1: Calls, messages, -0,007 0,993 0,000 1,000 0,000 1,000 0,002 1,002
e-mail
TIU2: SNS 0,014 1,014 0,015 1,015 0,012 1,012 0,018 1,018
TIU3: News & Media -0,010 0,990 -0,009 0,991 -0,068** 0,934 -0,012 0,988
G: Gender (ref: Male) 0,145 1,156 0,252 1,287 0,206 1,229 0,134 1,144
A: LN(Age) 2,438%* 11,453 | 0,925 2,521 | 3,948** 51,844 2,46* 11,735
C: Country [ref: SP]
[CA] 0,741%** 2,099 0,503* 1,654 0,905** 2,471 0,282 1,325
[NL] 0,027 1,027 0,364 1,438 -0,278 0,757 0,346 1,413
[SE] 0,049 1,050 0,054 1,055 0,457 1,579 -0,322 0,725
E: Education [ref:
Up to secondary]
[Post-Secondary] 0,009 1,009 -0,081 0,922 0,273 1,314 -0,059 0,943
[Tertiary] 0,288 1,334 -0,102 0,903 0,586 1,798 0,147 1,158
L: Live with (ref: 0,483* 1,621 0,278 1,320 0,480* 1,616 0,248 1,282
Alone)
W:Working(ref:No) -0,073 0,929 -0,019 0,981 -0,078 0,925 0,022 1,023
Constant -12,075** 0,000 -5,867 0,003 -18,59** 0,000 -12,371%** 0,000
Classif Lower/Higher 65,4 68,1 68,8 59,3 66,2 71,1 64,4 70,6
(%)t Overall 66,7 64,2 68,6 67,4
Chi”2 (G) 67,314  (0,000) 44,558 (0,001) 81,675 (0,000) 92,957 (0,000)
-2Inlikelihood 528,783 551,214 514,283 503,14
Cox-SnellR? 0,145 0,098 0,173 0,194
Nagelkerke,pseudoR? 0,193 0,131 0,231 0,259
AIC/BIC 566,783 759,207 | 589,214 781,638 552,283 744,707 541,140 733,564
Hosmer-Lemeshow Test 1,159 (0,997) 5,568 (0,695) 10,839 (0,211) 3,346 (0,911)

1 The cutting point is set as the % of cases in which the endogenous equals Higher.
Significance:***p=0,000;**p<=0,050;*p<=0,100 !Cutpoint:0,50



