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A B S T R A C T   

Background: Digital inclusion of older people is an important agenda for the future and well-being 
of the older population, as it represents a form of social inclusion with significant gains for 
healthy aging. The present study aimed to understand the experiences of Brazilian older adults 
who use smartphones and the implications in their daily lives. 
Method: A qualitative study was developed using a constructivist grounded approach. Older 
people (≥60 years) with prior access to a smartphone were invited to participate in the study. 
Participation took place through semi-structured, audio-recorded interviews. Data collection and 
analysis occurred simultaneously using a constant comparative approach. Data management and 
analysis used the Atlas.ti® software. 
Results: Overall, 37 older people participated, with an average age of 70.60 ± 6.95 years, pre
dominantly female (n = 33), white (n = 25), married (n = 26) and retired (n = 27). The first 
sample group included 27 older people with family support and the second group included 10 
older people without family support (who lived alone in their homes). A core category emerged 
from the data analysis—“Expanding the personal and social development of older adults through 
smartphone communication”—around which three main categories emerged: 1) The smartphone 
as “a window to the world”; 2) The problem of misinformation and fake news on virtual networks; 
3) Technological paradoxes in the use of smartphones. 
Conclusions: The digital transition associated with smartphone use brings unimaginable benefits 
to older adults who adopt positive habits to improve their well-being and expand their social 
connections, following efforts proposed by the Decade of Healthy Aging. However, older adults 
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still face disparities and experience a significant digital divide, which represents a major chal
lenge. Barriers to access are further aggravated in developing countries. We hope this study 
contributes to public health policies on digital inclusion and healthy aging.   

1. Introduction 

Globally, population aging is occurring at an accelerated pace [1]. In Brazil, this growth is evidenced in projections that indicate 
that, after 2030, the older population (60 years or more) will be larger than children below 14 years of age. In 2055, the portion of 
older adults in the total population will be greater than that of children and young people [2]. Healthy life expectancy and the use of 
information and communication technology, such as smartphones and mobile messaging applications for older adults, have increased 
at an unprecedented pace [3–5]. Concomitantly, people are constantly challenged to stay updated and digitally engaged, thus avoiding 
the feeling of exclusion [1]. The COVID-19 pandemic’s containment measures left consequences, especially social distancing, which 
changed the patterns of connection between people and highlighted new potentials regarding older adults’ use of technological re
sources [6]. In Brazil, the percentage of older adults (≥60 years old) with access to the internet increased from 24.7 % in 2016 to 62.1 
% in 2022 and, according to IBGE [2], cellular mobile devices were the main means to access the internet (98.9 %). 

The information revolution occurred quickly, transforming people’s lives and enabling access to information and instant 
communication [7]. With digitalization, the problem has moved from scarcity to excess information, sometimes aggravated by the 
inappropriate use of the content available online [1]. The infodemic represents a global problem, especially for older adults, who, due 
to their vulnerability, tend to be subject to the consumption and replication of fake news [8]. 

There is a duality in an aging society that encourages experts to seek answers to improve well-being in aging. On the one hand, the 
perspective of healthy aging is focused on eliminating inequalities and changing how we think and act regarding old age [1,7,9]. On 
the other hand, in the analog-digital transition, the lack of digital literacy among older adults is accentuated by social inequality in 
access to and use of digital resources [10]. This issue may become less of a problem as the population ages, as the newer generations of 
seniors will already have been exposed to digital technologies before they grow older. 

The smartphone is an additional resource that favors this population’s participation in internet-based activities and remote con
versations as a means of social participation and strategy to preserve cognitive reserve [11]. There are increasingly more mobile 
applications to promote older adults’ health and care [12]. Healthcare technology promotes healthy aging [12,13], as it allows 
learning or researching health information with a positive impact on how healthy older people assess themselves [5]. Crucially, these 
tasks enable older people to age in place (promoting their independence and autonomy) and enhance their life satisfaction, particularly 
when they experience substantial declines in physical and mental abilities. 

Based on a socio-ecological perspective of healthy aging, older adults must be allowed and encouraged to participate socially, using 
strategies to enhance their independence [12,14,15]. The functional and cognitive decline associated with old age can be minimized 
through preventive interventions [11] and intelligent assistive technologies [8,12,14]. Recently, digital innovations have been 
considered as support tools with the potential to overcome the fear of being unable to self-care, thereby increasing satisfaction with the 
ability to control one’s life [5,12,15]. Some skills are essential for lifelong learning, fostering personal fulfillment, a healthy and 
sustainable lifestyle, employability, active citizenship, and social inclusion [16]. Digital competence is one such skill, whereby digital 
technologies are used for social participation, work, or learning, in a confident, responsible, and critical way [16]. In this regard, older 
people must be ensured access and skills to use digital technologies, contributing to changes that impact their lives [16–18]. 

The constant technological advancement is not enough to digitally educate older people. The expansion of digital skills and abilities 
through flexible strategies for this audience—considering their user experience, perception, and acceptance of information and 
communication technology (ICT)—contributes to minimizing the impact of social segregation. Programs that foster or reinforce social 
support to promote digital skills in older people are important and urgent [18]. 

The Senior Technology Acceptance Model (STAM) proposed by Chen and Chan [19], and later simplified by Chen and Lou [20], 
identifies a wide range of factors associated with the adoption of technologies by older adults. The authors suggest that interactions 
with technology are affected by the characteristics of older adults, including physical aspects (functional and cognitive capacity), 
psychological aspects (anxiety or self-efficacy associated with gerontechnology), social relationships, and attitudes toward aging [20]. 
At the same time, predictive determinants of technology use—such as performance expectation, effort expectation, social influence, 
and facilitating conditions [21]— are moderated by variables such as gender, age, voluntariness, and previous experience. A recent 
systematic review suggests that researchers need to acknowledge the complex relationships among various factors and attribute the 
specific roles of technology user, actor, and co-creator to older adults [22]. Moreover, to promote aging in place, several digital health 
technologies have been developed, enabling older people with chronic conditions to adhere to therapeutic regimens, facilitate 
communication with healthcare professionals, and enable timely intervention, thereby reducing hospitalization and avoiding insti
tutionalization [23]. 

Although this field of study is already consolidated in developed countries [20,24], it still represents a major challenge in Latin 
American countries [25,26], particularly Brazil, that need to develop innovative and inclusive approaches to promote health and social 
relationships of older adults through their digital inclusion in an intergenerational perspective [3,14,15]. Post-pandemic studies show 
that older adults already accustomed to using smartphones before the health emergency had better mental health rates compared to 
those who did not have previous access [8], with long-term impacts on the aging process [8,9]. Moreover, there are few qualitative 
studies with a holistic perspective, such as in-depth analysis, that focus on technology adoption [27]. 
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Given this scenario, the following research question arises: How do Brazilian older adults incorporate the use of smartphone 
technology into their daily lives as a strategy to promote healthy aging? This study aimed to understand the experiences of Brazilian 
older adults who use smartphones and their implications for daily life. Consequently, this study hopes to expand knowledge about the 
use of technological resources in the aging process, according to the guidelines of the Decade of Healthy Aging (DES) 2021–2030 [9], 
specifically regarding community promotion of older people’s capabilities and implementation of integrated health services centered 
on the person and their circumstances. 

2. Materials and methods 

2.1. Study design 

A qualitative inquiry approach was carried out based on the methodological framework of Constructivist Grounded Theory (CGT) 
[28], which consists of an inductive-deductive method where the construction of theory requires interaction between researchers and 
participants, thus producing an interpretative picture of reality. Charmaz’s grounded theory approach believes that multiple per
spectives of reality are developed by comprehending participants’ experiences [28]. Therefore, it ensures a participant-centered 
understanding, providing a voice to the community. Charmaz [28] also posits that knowledge is always evolving and shaped by 
both the researcher and participant, rather than being fixed or waiting to be uncovered. The grounded theory flow chart is depicted in 
Fig. 1. 

The Consolidated Criteria for Reporting Qualitative Research (COREQ) checklist [29] was used to develop and report this study. 

2.2. Setting, participants and recruitment 

The study scenario was a Municipal Senior Living Center located in the northwest region of the state of Paraná (Brazil) that serves 
an average of 500 people per month and develops community outreach activities that promote the use of smartphones as a resource for 
providing health and well-being guidelines that promote healthy aging [30]. 

Potential participants were purposefully selected from a community extension project “Vovôs e Vovós Conectados” [30]. This 
project serves older people in the community who attend a municipal senior living center, which offers different occupational and 
social activities guided by health and education professionals. Subsequently, the project coordinator provided information about the 
study to individuals who met the inclusion criteria: a) older adults 60 years old or over [9]; b) smartphone users with internet access; c) 
participated for at least 6 months in the community extension project “Vovôs e Vovós Conectados”; d) and no cognitive impairment. To 
assess the latter criteria, the Mini-Mental State Examination (MMSE) was used. Older adults with scores equal to or greater than 27 
points were included [31]. We excluded people who had cognitive impairment because they present more difficult experiences with 
smartphones use and their condition would prevent them from completing the interview. 

Participants were recruited regardless of sex, race, or family support, allowing for maximum sample variation. As a result, 37 
people participated in the study and were organized into two sample groups. The first sample group included 27 older people with 
family support and the second group included 10 older people without family support, who lived alone in their homes. The evidence 
suggests that family support improves older people’s physical and mental health-related quality of life [32] and life satisfaction [33]. In 
this vein, significant and positive relationships between social support and smartphone usage found previously in the literature [34] 
provided the rationale for creating both sample groups. Sample sizes were determined during the phase of conceptual investigation, 
when no further empirical data was generated, thereby signifying the attainment of theoretical saturation [28]. Sample size guidelines 
recommend a range of 20–30 participants to reach saturation in a grounded study should [35,36]. While our sample comprised 37 
people in total, by the 28th interview the core category had already been identified and dimensionalised. 

Fig. 1. – Qualitative study design.  
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2.3. Data collection 

Data collection took place from August to October 2022. The research invitation occurred by telephone and the interview was 
scheduled. The informed consent form was sent via WhatsApp®. Subsequently, participants returned the signed form by mail. To track 
cognitive impairment in older adults, individual online sessions were held using Google Meet®. Before the interview took place, the 
participants responded to an online form to provide personal information. This helped establish an initial rapport. 

The individual interviews were guided by a script prepared by the researchers based on the literature [8,19–21,37] and focused on 
the following areas: the experience of older adults using the internet via smartphone; its perceived usefulness; facilitators and con
straints in smartphone use; and implications of technologies on the health and well-being of older adults. The entire script was 
validated by three experts and analyzed for content, form, and question comprehensibility; after which minor adjustments were made. 

The interviews were carried out by telephone, using a conventional phone line or WhatsApp®. The interviews lasted an average of 
30 min (ranging from 20 to 80 min). Data collection was carried out by a registered nurse with around 13 years of clinical experience 
with older adults, professionally trained in qualitative research, and a PhD candidate in Nursing, when data was collected. To mitigate 
social desirability bias and response bias, a nonconfrontational and respectful approach was adopted during interviews, using some 
questioning techniques (e.g., open-ended questions; requesting stories and examples; reformulating, summarizing, and remaining 
silent during interviews to encourage the interviewees to express their inner feelings) and rapport building (e.g., active listening; 
conveying empathy; using humor; and establishing trust). 

All statements were audio recorded, transcribed into a text document, and checked using Reshape®. The interviews were cate
gorized by order of completion (P1–P37), type of family support (alone or accompanied), and age. 

2.4. Analysis 

The data were collected and analyzed sequentially in three coding phases: initial, focused, and theoretical. In the first phase, in
cidents were initially coded to understand the information based on the participants’ meanings and experiences, thereby forming the 
first dimensions of the analysis. Then, in the focused coding phase, the most expressive codes were grouped to create abstract cate
gories synthesizing a certain aspect of the data [28]. Finally, data analysis highlighted participants’ main concerns and incorporated 
theoretical concepts corresponding to the data. As certain concepts emerged with greater frequency and relevance, subcategories and 
categories were created, revealing the central phenomenon of the research [28]. The first author conducted the analysis and regularly 
consulted with the co-authors. Preconceived views regarding the study data were minimized by reviewing the literature related to the 
topic after analyzing the data. The analytical process was thereby audited, tracking the theorizing process. The coding and analysis 
process was carried out using the ATLAS.ti® software. The entire analysis was conducted in Portuguese. The final results were 
translated into English. 

2.5. Study rigor 

The study’s rigor was guaranteed by criteria proposed by Charmaz [28], namely: credibility, originality, resonance, and usefulness. 
Credibility was ensured by meticulous care with the data during interview transcription; when taking notes and constructing memos 
(constantly compared); and by prolonged engagement to gain a deep understanding of the phenomenon being studied. The time the 
researcher was involved with the interviews and the bond with each participant promoted a harmonious and confident relationship 
and a welcoming and relaxed environment, which fostered the sharing of experiences. Another strategy to increase credibility was 
reaching data saturation, when selected participants ceased providing new information [38]. 

Originality was evidenced using memos and schematic representations of the phenomenon associated with the researcher’s 
reflective process, which facilitated discussion between peers [39]. Resonance indicates that researchers created concepts that 
accurately reflect participants’ experiences but are also capable of being applied in different contexts. To this end, a combination of 
deductive and inductive analysis was used, fostered by the CGT method, making sense of the findings within the framework of previous 
research and therefore suggesting their transferability. To minimize researcher bias, reflexivity in the research process was essential 
because it enabled scrutinizing the co-construction of knowledge. Thus, the team of researchers included nurses with experience in 
geriatrics (A.G., W.B., F.R.D.M.M.) and qualitative research (C.L., L.C., MAS, J.P.A.), particularly in the constructivist epistemological 
perspective of CGT [28]. During data analysis, the emerging understanding and interpretation of the data were presented to the team, 
followed by critical discussion and questioning. 

Finally, usefulness encompasses the ability to deepen research participants’ comprehension of their daily experiences, the estab
lishment of a foundation for the development of policies and good practices, the progress in emerging research areas, and the discovery 
of processes and practices that can be applied in similar contexts. 

2.6. Ethical considerations 

The research was approved by the Research Ethics Committee under opinion no. 5,553,406 and CAAE: 57993522.0.0000.0104, 
according to the ethical precepts relating to research with human beings, under Resolution 466/12, and the national and international 
standards of ethics in research involving human beings. The study procedures respected the rights and dignity of the participants and 
written informed consent was obtained. Participation was voluntary, and participants could withdraw from the study at any time. No 
monetary compensation was offered for participation. 
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3. Results 

3.1. Participants’ characteristics 

The sample included 37 older smartphone users, mostly female (n = 33), white (n = 25), retired (n = 27), married (n = 26), and 
with an average age of 70.60 ± 6.95 years (range from 60 to 86). Despite being retired, given their limited income, some participants 
required a paid professional activity to live (n = 10). Most participants mentioned a daily smartphone usage time of 1–2 h (n = 17). 
Participants reported previous comorbidities, especially hypertension (n = 17). Most perform physical activity (n = 25). Table 1 
presents the characteristics of each sample group. 

3.2. Findings from interviews 

Data analysis generated a core category— “expanding the personal and social development of older people through smartphone 
communication”—, around which three main categories emerged: 1- the smartphone as “a window to the world”; 2- the problem of 
misinformation and fake news on virtual networks; 3- technological paradoxes in smartphone use. Fig. 2 provides an overview of the 
categories and subcategories. 

In CGT, the core category relies on the researcher’s intuitive and interpretive analysis of the data (i.e., it is researcher-driven). In 
this study, our core category captures the experiences of older people when they use smartphones as well as the value of technology in 
their daily life. The increasingly accelerated pace of discoveries related to the use of ICTs and their practical applications promotes 
flexibility in some daily activities, introduces new virtual modes of communication, and approaches and maintains the social contact of 
older adults through social networks. Democratic access to resources that promote the digital inclusion of older adults guarantees that 
ICTs and the Internet are not restricted to a minority of older adults, nor do they represent yet another mechanism for reproducing 
social inequalities. 

3.2.1. The smartphone as “a window to the world” 
The participants’ narratives point to a profile of older adults increasingly involved in digital activities, using smartphones as an 

access tool. Daily smartphone use is an important mediator for carrying out instrumental activities of daily living [IADL] (e.g., 
shopping, scheduling appointments, managing bill payments), which favors the independence of older adults. 

Table 1 
Description of study participants (n = 37).  

Variables Older adults with family support (n = 27) Older adults without family support (n = 10) 

Age (years)   
Mean ± SD (range) 72.0 ± 6.84 (60–86) 66.8 ± 6.01 (60–79) 
Sex, n (%)   
Male 4 (14.8) 0 
Female 23 (85.2) 10 (100) 
Race, n (%)   
White 19 (70.4) 6 (60) 
Black/African descent 8 (29.6) 4 (40) 
Marital status, n (%)   
Married 26 (96.3) 0 
Widow 0 7 (70) 
Separated 0 2 (20) 
Single 1 (3.7) 1 (10) 
Occupation, n (%)   
Paid professional activity 9 (33.3) 1 (10) 
Retired 18 (66.7) 9 (90) 
Daily Smartphone usage time, n (%)   
≤1 h 5 (18.6) 1 (10) 
1–2 h 12 (44.4) 5 (50) 
2–3 h 7 (25.9) 2 (20) 
≥4 h 3 (11.1) 2 (20) 
Self-Reported Health Comorbidities, n (%)   
Hypertension 13 (48.1) 4 (40) 
Diabetes 6 (22.2) 1 (10) 
Anxiety 6 (22.2) 2 (20) 
Depression 2 (7.4) 2 (20) 
Overweight 2 (7.4) 1 (10) 
Vascular 1 (3.7) 0 
Weekly Physical Activity, n (%)   
Yes 18 (66.7) 7 (70) 
No 9 (33.3) 3 (30)  
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[…] I use Whatsapp®, Facebook®, Messenger®, […] as a telephone, because I don’t even have a landline (phone line) anymore 
… oh, for the bank too. I have PIX (Brazilian instant payment) at the bank account. (P7; Alone, 72 years old) 

[…] to resolve legal matters, we send documents, photos of documents … Also to make an appointment, we send a photo of the 
card. So, for example, when the appointment is in Maringá (municipality), the internet helps me a lot. (P23; Accompanied, 72 
years old) 

I look for a lot of new things on my smartphone, music sheets, because I take guitar lessons at the senior center. I look for 
cooking recipes, crafts and it makes me happier, it’s a way to spend my time. As I don’t like watching normal television, I go 
straight to YouTube, I like the internet much more (P29; Alone, 69 years old). 

At the same time, technological resources allow older adults to dispel preconceptions associated with old age (e.g., ageism, 
unproductivity), and thus facilitate the development of leisure activities that increase levels of well-being. 

And then it ends up bringing people together, using time to connect with other people. This brings happiness and well-being. 
And, in the long term, it helps us age healthily. […] I also learned and cooked dishes from other countries. (P31; Accompanied, 
66 years old) 

[…] I’m reading a book. I’m loving it. (P1; Accompanied, 70 years old) 

[…] I use it more to see WhatsApp® and some information on Facebook. I also look up the senior center, which always offers 
interesting activities to activate memory, providing more information about health through physical exercises. (P27; Accom
panied, 68 years old) 

Whether a person can age healthily or not because of technology depends on each person. People who do not have access to the 
internet are wasting away and losing access to knowledge, they are losing opportunities (P30; Accompanied, 70 years old). 

The ease and fluidity with which information is transmitted over a network is new to most older adults (who until then needed 
different analog resources, not always accessible for communication). The use of smartphones also promoted spiritual self-care and 
strengthened ties with geographically distant family and friends. 

[…] I use it first for communicating with my children. Then for religious communication, I do my prayers through my cell 
phone. I receive prayers. And I also call my friends. I only have about 150 in my diary, a circle of great friendship. (P8; 
Accompanied, 86 years old) 

Fig. 2. Overview theory: Experiences of older Brazilians using smartphones in daily life.  
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[…] (using a smartphone) has changed a lot because I live far from relatives and we can’t always be together, talking. Using cell 
phones and the internet has helped our lives a lot, to communicate. (P24; Alone, 74 years old) 

[…] You can talk to people from far away. Me, for example, my sister is in Spain. (P7; Alone, 72 years old) 

I have a sister in Switzerland, on the other side of the world, I talk to her, and also with my sister in the state of Mato Grosso 
[Brazil]. I communicate in the moment and it’s very quick, it’s great to talk to both of them together, you know? (P17; 
Accompanied, 72 years old) 

At the same time, P20 added that the smartphone as a “window to the world” allowed him to meet a family member he would 
otherwise have been unable to contact, and thus managed to preserve family cohesion. 

[…] I didn’t know part of the family on my father’s side. It was thanks to the internet that I started talking to a half-sister, who 
lives in the United States. We have never seen each other; we have our father in common and we talk to each other as if we had 
been sisters our whole lives. How could I have gotten this type of information and relationship if we didn’t have the smartphone 
to call? (P20; Alone, 60 years old) 

Also noteworthy is the report by some participants whose immediate access to information in the media kept them permanently 
updated without leaving home. Being connected to your cell phone means being involved in the digital universe and receiving instant 
information, thereby reducing distances and allowing one to feel part of the digital advancement, rather than feel left behind. 

[…] (using a smartphone) is a way for you to get things that are sometimes on the other side of the world and you open a 
website, something and you have this information (P31; Accompanied, 66 years old) 

[…] this way I don’t need to leave home to seek knowledge and practice it (P33; Accompanied, 76 years old) 

[…] (smartphone) is all we have to communicate, to be part of everything that happens in the world (P15; Accompanied, 68 years old) 

[…] Lately, I’ve been watching some political videos, because I don’t understand anything about politics. So, now with this 
revolution we are in, it is good for us to understand the sides. It’s good to know what we’re experiencing and having everything 
on your cell phone. (P28; Alone, 67 years old) 

3.2.2. The problem of misinformation and fake news on virtual networks 
Participants recognize the problem of misinformation in virtual environments and are aware of the importance of understanding 

and recognizing fake news. Likewise, they understand that sharing false information contributes to misinformation and thus harms 
society in general. However, they cannot envisage safe ways of confirming the information’s veracity, reiterating that they still need to 
learn about the subject. 

I wait for the truth because there is a lot of fake news and you don’t know how you’re going to find out if it’s true or if it’s a lie. It 
creates an expectation that makes you a little suspicious. (P3; Accompanied, 60 years old) 

I don’t know much about that (fake news). I still don’t know how I can prove whether it’s true or not. (P1; Accompanied, 70 
years old) 

As we understand a little about cell phones, when questionable news arrives, I delete it. I don’t pass on that information and I 
report the phone contact. This is a way of protecting myself from the scam. (P8; Accompanied, 86 years old) 

There are a lot of things on the internet that come via smartphone that we know are not true, for example there are many 
medicines that pass off as miracles which are often false (P12; Accompanied, 86 years old) 

Although they recognize the problem of fake news and are concerned about the issue, some participants report that false infor
mation appears so truthful that they fear they’ve already suffered cybercrimes (e.g., phishing), or have in fact been victimized, even 
though they consider themselves to be informed people. 

This week, unfortunately, despite everything I know, everything I’ve been warned about, I fell for a money transfer scam. Can 
you believe it? The lie was so true. (P22; Accompanied, 63 years old) 

I even know things, but in a moment of inattention, I fall for a scam. (P25; Alone, 75 years old) 

The cell phone came to help, but banditry takes advantage of everything. When they launched PIX (Brazilian instant payment), 
which can be done via cell phone, who would have thought that a simple PIX would accumulate so much banditry as we are 
seeing today. (P8; Accompanied, 86 years old) 

Older adults say it is difficult to know whether something is true or not without solid evidence, which is often not available. With so 
much misleading information circulating online, having doubts and concerns is natural. The best way to deal with this is to research 
and compare different sources of information to get a more accurate and complete picture. 

Older adults have to be even more cautious because the worst thing is to spread it, right? (P28; Alone, 67 years old) 

A.M. Gallo et al.                                                                                                                                                                                                       



Heliyon 10 (2024) e35120

8

[…] because one moment you see the same things one way, and then you see them another way, so … which one is right? (P5; 
Accompanied, 84 years old) 

[…] I’m worried about whether they’re true because there’s some information that we see that is very critical […] There is a 
weight loss business, they say it works […] This is just to encourage people to spend (money), so I don’t trust it, no. (P27; 
Accompanied, 68 years old) 

[…] I like to look at several places first to get an idea. Thus I look for certainty (P24; Living alone, 74 years old) 

3.2.3. Technological paradoxes in smartphone use 
Participants face contradictory qualities in using smartphones that can affect the consumer experience and overall user behavior. 

Paradoxes generate feelings that ultimately determine the propensity or resistance to using smartphones. 
The first paradox results from the ambivalence between competence (knowing how to use the device) and incompetence associated 

with the complexity and difficulties in use. Older adults recognize some limitations are real: some are physical, such as vision or 
sensory difficulties (touch screen), and others are cognitive. This generates a fear of doing something wrong and disfiguring or 
breaking the equipment, thereby compromising its use. 

[…] To be honest with you, I’m scared. Fear of sending a message in the wrong place, fear of breaking one thing or another, it’s 
complicated (laughs). (P25; Accompanied, 75 years old) 

[…] We are very limited, the elderly. The young, you see … a child takes the cell phone and touches everything. We have more 
difficulty pressing it on the screen because we started very late. (P1; Accompanied, 70 years old) 

[…] You know that sometimes I prefer to go to the computer and do this, due to the difficulty of things being small. We don’t see 
it and there we enlarge it. I think (the computer is) more practical and I end up going to the computer. (P21; Accompanied, 66 
years old) 

The second paradox refers to the ambiguity between the desire for control and disorder, particularly when expectations are not met, 
which can cause anxiety and disappointment. Participants feel pressured to respond promptly to phone calls, messages, and other 
smartphone stimuli for fear of appearing arrogant or unapproachable. 

We see people carrying their cell phones back and forth as if they need it all the time. So, I believe that if there is no policing 
(surveillance), this urgency will do more harm than good. (P28; Alone, 67 years old) 

In the early hours of the morning, I never check my cell phone. But the next day, when I went to check it, people had sent me 
messages at two or three o’clock in the morning. I keep thinking, were they awake until these early hours of the morning? Can’t 
you lose sleep over this, thinking the other person will be awake and respond soon? No, only in the morning, the next day, do I 
respond with a good day! (P2; Alone, 67 years old) 

You have to know the right time to stop, what time to eat, for example, knowing when it’s time to put your cell phone aside, 
right? Even if you have to respond to messages, leave it for later (P22; Accompanied, 63 years old) 

On the other hand, the speed of communication can generate a desire for immediacy in problem-solving and communication. Older 
adults recognize this and consider it can be harmful, even as a warning sign. 

[…] Everything is fast on the internet, for example, if I send a message to my son and he has already seen it, I think he already 
has to respond. Thinking like this, I think this is not healthy! Because then the elderly become more anxious. Because I’ve talked 
to a lot of people and I know some friends like that. I always say, just because the person saw it doesn’t mean they have to 
respond, you don’t know what’s happening in their world, right? You have to know the real and the virtual world. (P28; Alone, 
67 years old) 

The third paradox refers to the ambivalence between freedom and dependence. The freedom gained by the possibility of being 
connected, regardless of place and time, creates a new form of dependence. Older adults feel a need to be permanently connected to the 
internet, showing more signs of emotional dependence on the device and less ability to control smartphone use. 

I have an aunt who is over 80, who also lives alone, she is addicted to her cell phone, she goes on this social networking site and 
this is also very dangerous for the elderly, you know? (P28; Alone, 67 years old) 

We say that children (grandchildren) spend a lot of time on their cell phones, which is not healthy, but what can we say? My 
husband also uses his cell phone all the time when he’s at home. So there are things I think about … it’s good and it’s not (P1; 
Accompanied, 70 years old) 

The fourth paradox is between the old and new needs. Technology can supply and satisfy desires and needs, but it can also create 
new, previously unconsidered uses. The smartphone is a care tool, as it allows older adults to have useful occupations. Although there 
are individual limitations, this does not prevent them from maintaining a flow of synchronous or asynchronous communication with 
others. With aging populations, older children care for older parents, generating a feeling of empathetic understanding that brings 
them closer to satisfying their needs for affection, sharing, and support. 
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[…] My mother is 92 years old, so she has reached a point where nothing is relevant anymore. […] she can’t walk, but you have 
to think that she has a good head and that’s why the cell phone helps her to stay useful and busy (P22; Accompanied, 63 years 
old) 

My mother is 85 years old, and I installed WhatsApp® for her. She turned out so well, you know? Because she likes to know 
about one thing or another, every day she says good morning, good night. If it takes a little while for us to send you some news, 
she asks how you are, what you are doing, I want to know from you. (P28; Alone, 67 years old) 

[‥] My mother, she was 75 years old, and she could handle the cell phone […] And we taught her once, something or other and 
she would come and ask us again, but she was happy with that cell phone in her hand, talking to friends. If I needed to, I would 
like them to do the same for me. (P31; Accompanied, 66 years old) 

The fifth paradox refers to the tension between efficiency (the possibility of carrying out tasks more quickly and with less effort) and 
inefficiency (with tasks that may require more time and effort). There is a clear concern about using the smartphone with versatility. 
Although there is curiosity in knowing the wide spectrum of possibilities when using a smartphone, there is no great expectation about 
exploring them in detail, either due to lack of interest or lack of knowledge. Most interviewees only use the device’s basic functions, 
thereby removing the stigma of incompetence, ignorance, and digital exclusion. 

[…] I prefer not to explore or see, depending on the subject. I prefer to be more aloof, but only when I don’t understand or don’t 
know how it works. (P18; Accompanied, 74 years old) 

[…] What is more complex, I don’t even go too deep. I already ask my daughter to resolve the matter. But as far as I got, for me, 
it was, like, very calm. (P22; Accompanied, 63 years old) 

[…] everyone’s work depends on this technology […] For me, I don’t need to learn much, just using my cell phone is fine. I don’t 
need to use the computer, nothing, because I’m already retired. I won’t depend on that for work. (P2; Alone, 67 years old) 

Some things we don’t understand a little, but on my life, I think that what I know is already good. But of course, it’s good to 
always learn. I tell anyone who wants [ …]. Better to learn, but what I know is already good for me. (P25; Accompanied, 75 
years old) 

Finally, the sixth paradox refers to the fact that technology can facilitate personal development but can also pose a limitation due to 
scarce digital literacy. Given that older adults are not part of the generation of “digital natives”, they refer to the superficial attention 
they receive from younger people who use smartphones. In this sense, older adults who do not engage with smartphones become more 
vulnerable and uninformed, demonstrating a lack of personal evolution. On the other hand, when they can use their cell phone 
independently, it gives them feelings of security and well-being. 

[…] As I am alone, it is a form of distraction for me and also of learning, and I like to learn things. (P29; Alone, 69 years old) 

[…] You know that I didn’t learn this part (using the smartphone) on my own. And my children don’t have much time to come 
here. And even if they did, I know they wouldn’t want to teach me. (P7; Alone, 72 years old) 

[…] For me, there has been a lot of change, because, for example, as I live alone, my daughter doesn’t come to my house every 
day, because they work, right? They communicate with me every day. Even if we don’t talk, we exchange a good day and a good 
night. (P29; Alone, 69 years old) 

[…] So, for me it gives me security and at the same time even encouragement because you don’t feel alone because there is a 
group that helps you reason. It indirectly gives support to those who seek it, right? (P34; Accompanied, 65 years old) 

4. Discussion 

This qualitative study is one of the first attempts to understand the experiences of Brazilian older adults using smartphones and the 
implications in their daily lives. Our findings reflect the narratives of older adults aged between 60 and 86, with different perceptions 
regarding smartphone use and accessibility to digital social networks. According to our findings, the smartphone permeates older 
people’s specific needs for communication equipment, awakening interest in its use to make life easier in different domains, such as the 
development of new relationships by allowing personal growth and learning and by providing a platform for new hobbies [3]. 

The STAM model [19,20] revealed that perceived ease of use is a crucial factor in determining technology adoption. For older 
adults, their self-determined search for well-being and quality of life is central [40]. Therefore, the usability of digital equipment is 
dependent on prior digital literacy, pleasantness, usefulness, and ease of use, in addition to safety and efficiency [41]. Aging and 
digitalization are two major trends in modern society, given the rapid increase in smartphone users and its uses among middle-aged 
and older adults [42]. The expansion of personal and social development through smartphones is experienced as beneficial by aging 
people [4,43] and emerges as the core category of our study. This is aligned with the WHO’s principles for the decade of healthy aging 
[8], which aim to break stereotypes that discourage society from taking proactive attitudes regarding the use of technology [9]. 

Our findings support previous studies indicating that smartphone use by older adults improves their life satisfaction and inde
pendence [12,15] and reduces depression symptoms in this population [44]. At the same time, greater IADL abilities generate feelings 
of belonging and independence [4]. Research largely supports the favorable impact of smartphone technology on older adults [45,46]. 
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One study revealed that older adults can use smartphones for various objectives, such as making electronic payments, accessing online 
banking services, online shopping, and e-commerce activities [45], and maintaining their well-being via the use of managed care apps 
[47]. Most older people seek immediate access to information and organize their instrumental and leisure activities through digital 
devices, which mitigates the negative stereotypes associated with aging [13]. Once proficient in using smartphones in their daily 
activities, older adults perceive themselves as similar to young and middle-aged individuals in terms of technological skills [4]. In 
addition, the use of technological resources in daily life indicates that older adults are active participants in modern society [41]. Older 
individuals may need more social activities to sustain social connections and decrease feelings of despair and loneliness, while 
enhancing pleasure and contentment [48,49]. Currently, older adults can use smartphone applications to embrace the cyber-culture 
and improve their overall quality of life [50], feeling younger than their actual age [51]. 

In line with the current literature, our findings indicate that smartphone use strengthens and improves social connections and 
contributes to spiritual growth [12]. Enhancing digital accessibility to religious practices can help individuals overcome daily chal
lenges like work and family commitments, time constraints, transportation issues, and the financial burden of attending physical 
religious services. This enables people to balance their religious/spiritual practices with the demands of their lives [52]. At the same 
time, promoting exercises related to cognitive stimulation and healthy habits (such as implementing routine physical activities, 
proposed by videos in apps) proved to be attractive for older adults, improving their physical and mental state [40], in addition to 
encouraging the maintenance of significant interpersonal relationships [53,54]. Also, by promoting reminiscence, using a smartphone 
application can reinforce the bridge between the past and present, allowing older adults to relive positive experiences [4,53,55]. 

People interact through conversations, one component of their social communication, associating linguistic ability and cognitive 
health [11]. The change in communication patterns may not have translated into a sustained use of new technologies by older adults, 
but there was an increase in activities or social connections, expanding their virtual social networks. This is also supported by studies 
demonstrating the use of smartphones as information and communication technology by older adults, impacting improvements in 
health-related outcomes throughout life [4,40,43,53]. 

The transition from analog to digital resources entails far more than changes in physical equipment, involving a transformation in 
how we share life [8]. Sensibility is necessary when applying principles of analog-digital transition to older people who need training 
and mastery of new resources since material and mental ability is a prerequisite [40]. Regarding communication, many older adults 
have, over time, given up their landline home telephone [56] and adopted the use of smart and networked phones [4,5]. Promoting 
digital literacy contributes to protecting personal information and ensuring security in the virtual world [49]. Participants in our study 
indicated that they are attentive to the veracity of the news [43], reiterating that it is necessary to know how to deal with the fake news 
that proliferated during the pandemic [10]. Virtual communication has become an important source of (mis)information, popularly 
known as fake news, which was disseminated en masse during the pandemic, contributing to exacerbated stress and anxiety [57,58]. 

Our findings also show that messaging applications, when used in specific groups for older adults, are extremely useful tools in 
promoting knowledge and creating rapport between unknown members, as well as facilitating personal and social development 
(including sustainable virtual relationships), by bringing people together and improving each other [59]. The affordable cost asso
ciated with smartphone use makes it an accessible communication tool with family and friends, bringing geographically distant people 
closer together [3,56]. A recent meta-analysis emphasized that social effects, such as discussions with family, friends, and professional 
caregivers, significantly influenced the desire to use digital technology, particularly during the initial phases of adoption [60]. 

Older people live with a set of technological paradoxes that establish a dialectic of advantages and disadvantages regarding 
smartphone use. Older people experience the rapid transition in the digitalization of equipment, devices, services, and products by 
feeling unable to take advantage of their full benefits, thus contributing to weaker social connections and worse physical or mental 
health outcomes [43]. Stereotypes internalized throughout life generate prejudices associated with old age that interfere with health 
and well-being [4]. Although there is progress in older citizens’ acceptance of technologies [13,61], our findings further reinforce the 
self-perception of limitations concerning technological proficiency, notably the lack of digital skills [9,15,62]. Older people only 
mobilize essential skills when using a smartphone, corroborating the frequent self-perception that they are “too old” to learn new 
things [4]. 

Our study revealed that older people who were most active in using smartphones maintained a desire to remain independent and 
avoid feeling like a burden on family, friends, or society [14]. Younger generations, who have experienced the advantages of using 
smartphones, may recommend that older people use them primarily to maintain communication with their family and friends. Studies 
have shown that older individuals are receptive to embracing various technologies promoted by their offspring and descendants [63]. 
In this vein, the smartphone is a suitable tool to promote self-care and a sense of security among older persons [64]. Older adults are 
significantly preoccupied with cybersecurity and that technology may be susceptible to malware and viruses, leading to potential 
hacking of their identity and personal information [65]. 

When receiving help with configuring their electronic devices, older people feel comfortable using technology [4] and receive 
encouragement from family members to enter this universe, thereby reducing self-consciousness or resistance when handling a 
smartphone [3]. The creation of technological products and services designed with and for older adults has a high potential to help 
boost the personal and social development of this population [8], anticipating various cognitive and sensorimotor limitations that arise 
with aging [13]. 

Technology can potentially support older adults in various aspects of healthy aging. Studies illustrate the opportunities offered by 
technology but also highlight challenges, including the dissemination of misinformation among older users [56,66]. With the increased 
use of digital communication during the COVID-19 pandemic, many older people adopted digital tools to communicate with others 
[45]. Smartphone use can also become an addiction, due to its many avenues for intrinsic gratification, including social media 
engagement, music consumption, and video visualization. According to Chen et al. [64], those who get pleasure from using 
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smartphones are more likely to have problematic smartphone use (PSU) or smartphone addiction. Likewise, individuals experiencing 
Fear of Missing Out (FoMO) and a need to be constantly connected are more prone to excessive smartphone use [67]. Studies have 
shown that smartphone overuse may serve as a coping mechanism for emotional and psychological issues, such as feelings of loneliness 
[68]. 

4.1. Study limitations 

The study included qualitative interviews instead of relying only on quantitative data, resulting in a more comprehensive un
derstanding of information and a more intimate exploration of participants’ real-life experiences. A single individual collected data via 
comprehensive interviews, and all authors conducted and validated the data analysis. Nevertheless, this research is subject to many 
limitations, one of which is the use of a convenience sample obtained only by telephone solicitations. Excluding those without access to 
this technology may result in the omission of some themes pertinent to the real-life experiences of those excluded groups. In Brazil, the 
telephone is often used for engaging in telemarketing fraud and deceiving or duping individuals. This may have fostered suspicion 
during the first encounter. Although the telephone allows for anonymity (which protects self-disclosure and emotional expression), it 
facilitates biased communication due to the absence of non-verbal cues. Nevertheless, its use facilitated the inclusion of a diverse range 
of participants from southern parts of the country, imposing little economic burden. 

Despite the efforts to obtain a varied sample, the included participants did not account for all possible sources of variation that 
might affect digital engagement, including sex and ethnic background. Our sample only comprised smartphone users living in Paraná- 
Brazil, which may limit the transferability of our findings. Future research should include more geographically diverse samples 
because the urban areas of the south-east and south of Brazil have higher access to the internet compared to other regions [69]. 
Furthermore, our participants had a greater familiarity with smartphones and digital self-efficacy compared to other older adults. The 
use of smart technology by older persons is often influenced by their income, a significant determinant due to the associated expenses 
[70]. In the current study, participants did not report a relationship between smartphone use and work needs. In Brazil, age of 
retirement is heterogeneous, depending on the professional class, employment relationship (public or private), contributory career 
length and family income. 

While this study offers valuable insights into older Brazilians’ experiences with smartphones, there is a gap in addressing strategies 
to promote healthy aging in the context of smartphone use. In this sense, more public policies that endorse digital and health literacy 
and encourage the use of straightforward, user-friendly, and affordable digital solutions could help older adults adopt healthier 
lifestyles, including those with limited economic opportunities and a moderate to low level of education. Future research should seek 
to study more ethnically diverse perspectives, in a community-based approach, which could lead to an improved understanding of 
ICT’s impact on healthy aging. Also, studies regarding factors impacting the adoption by seniors and caregivers of technology-enabled 
self-care and empowerment are needed. 

Moreover, the study coincided with the pandemic period, which resulted in the alternative use of smartphones during the period of 
isolation. For many people, digital resources were the only way to maintain external communication, obtain information, and in some 
cases obtain basic survival resources [71]. Therefore, the pandemic context may have influenced the positive or negative perceptions 
and experiences of older adults concerning the use of smartphone technology. Longitudinal studies are needed to evaluate the 
long-term effects of technology on the aging process, as well as in the design of future interventions. 

4.2. Implications for practice 

The core goal of the Decade of Healthy Ageing [9] is to enhance the well-being of older adults and promote self-sufficiency by 
leveraging the advantages provided by emerging technology. This study comprises important practical implications related to health 
promotion and the process of healthy aging mediated by technology. Smartphones play a crucial role in the lives of older individuals, 
serving as adaptable and indispensable instruments for doing significant tasks. They stimulated an expanded reflection on the aging 
process and its challenges in an increasingly connected and technological society. However, it is not appropriate to just “digitize”. The 
instrumentation must be linked to strategies that consider the skills of older people, particularly their life stories [72]. PSU is increasing 
among older adults. Given the extensive use of smartphones and their possible negative consequences, to provide appropriate pre
ventative and remedial measures, academics must comprehend smartphone usage and why it becomes problematic. 

Our study identified an urgency for actions promoting intergenerational inclusion, favoring access to technological resources, 
professional support, and the need for specialized training, among other factors such as supporting policies that can bridge this gap. A 
more comprehensive vision can promote health in the long term, in addition to meeting the WHO’s expectations of action toward a 
healthier, more inclusive, and fair aging. Training specifically aimed at mastering information and communication technologies for 
older people will help us understand the changes promoted by digital skills [13]. Considering the heterogeneity in the capabilities of 
older adults [10,54,61], training programs and support interventions must be specially designed for people in this age group, in a more 
person-centered perspective that optimizes the abilities and capacities of older people. Users often hold favorable views of digital 
health solutions but stress the significance of patient-centered and ethical design. Considering the specific requirements and abilities of 
older individuals when using these technologies to enhance their efficiency is essential [73]. 

Finally, this study contributed to an amplified understanding of emerging issues, such as the emergency use of technology by 
everyone during a pandemic. Thus, by answering questions and advancing scientific knowledge, one can predict situations and provide 
a basis for future studies and guidelines for public policies. While more studies are needed, knowledge gained through this study can 
inform recommendations for designing decision-support interventions to improve news reporting and reduce misinformation across 
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adulthood and aging. 

5. Conclusions 

This study explored how Brazilian older adults use smartphone technology in their daily lives. Specifically, our participants use 
their smartphones as a tool for identity construction and social promotion in the digitalization era. Three interrelated categories 
emerged from this study: (1) the smartphone as “a window to the world”; (2) the problem of misinformation and fake news on virtual 
networks; and (3) technological paradoxes in smartphone use. 

The older participants in this study expressed the technology’s utility in certain tasks. According to our findings, the technology 
they often use greatly facilitates daily chores. However, the current use of smartphone devices might be hindered by the older adults’ 
lack of digital literacy and cognitive or sensorimotor impairments. They use technology to engage in many activities such as making 
phone calls, sending emails, capturing pictures, sharing images with acquaintances, maintaining communication with loved ones, and 
monitoring their health and overall state of being. Engaging in these activities and deriving pleasure from their interactions with 
technology is crucial for their emotional well-being. Engaging in these actions alongside cherished others enhances the emotional 
significance of using the technology. However, our interviewees emphasized the importance of wise and moderate use of smartphones 
to overcome their overuse in old age. Therefore, further research should be attentive to the overuse of smartphone devices among older 
adults including reduced quality of interpersonal relationships and heightened depression and anxiety. 
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