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Introduction: Loneliness and social isolation reduce physical and mental wellbeing. Older adults are particularly prone to social isolation due to decreased connection with previous social networks such as at workplaces. Social technology can decrease loneliness and improve wellbeing. The COVID-19 pandemic prompted quarantine and social distancing for many people, creating a context of widespread social isolation.

Method: In the current study, we interviewed middle-aged and older adults' (n = 20) about their use of social technology when social isolation was common: during the early part of the pandemic while social isolation and masking were still required in the United States, between August 2020 and June 2021.We analyzed the data using three-phase coding. We compare our results against the model of the bidirectional and dynamic relationship between social internet use and loneliness.

Results: We found that during the COVID-19 pandemic, our participants experienced decreased social interaction and moved toward online interaction. Participant use of social technology supported the stimulation hypothesis - that is, they used it to maintain existing relationships and social connection. The findings also add novel evidence that the stimulation hypothesis endures for older adults during enforced isolation (in this case due to the COVID- 19 pandemic).

Discussion: Based on our data, we also propose adding the presence or realism of connection via social technology as a main factor to the model and engaging with construal level theory of social presence to fill in critical variables of this relationship. We further find that digital exclusion acts as a barrier to obtaining benefits from stimulation via social technology and recommend that further research examined digital exclusion in relation to the bidirectional and dynamic model. Finally, we discuss recommendations for improving social technology to benefit middle-aged and older adults.
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1. Introduction

As adults age, they experience significant changes in family structure and companionship as children leave the home, they leave the workplace, or as older friends and family members pass away (2, 3). This often leads to loneliness, depression, health concerns, and an overall decrease in quality of life (4–7).

Many people across ages are lonely and have limited access to social connection for various reasons. In addition to old age, this can include distance from family members, disability, and socioeconomic status (for example, not having access to a car). One potential solution is social technology: devices or applications that facilitate humans to socially interact with each other (8). When persons are isolated, social technology can increase their access to community, decrease feelings of loneliness, and improve their overall wellbeing (9).

However, many older adults lack access to these social technologies or have difficulty using them effectively (8, 10). Qualitative research examining what older adults need from social technology in recent years is scant, but necessary, because social technologies have changed dramatically, and it is important to understanding how older adults are using or not using social technology (10).

In the current study, we explored older adults' subjective experiences with current social technology to better understand their challenges with it, with the goal of improving older adults' ability to use social technology to connect with others and decrease loneliness. We use these data to explore when social technology use stimulates vs. displaces social interaction connection (the stimulation and displacement hypotheses of social technology use). We assessed how the three levels of digital exclusion (access to technology, skills to use technology, and tangible benefits from technology) affected older adults' experience with technology.


1.1. Loneliness
 
1.1.1. Social isolation and loneliness

Social isolation is a lack of social connections or lack of emotional closeness with one's social connections, and it leads to increased loneliness as well as various negative physical and mental health outcomes (11, 12). Loneliness is the negative affective state people experience when they perceive themselves as having insufficient social connection (13). Health consequences correlated with loneliness include increased morbidity and mortality, decreased mental health and cognitive function, increased smoking and drinking, and increased risk of depression (7, 14, 15).



1.1.2. Loneliness in older adults

Loneliness is prevalent in older adults, as children leave the home, and as older friends and family members pass away (2, 3). Further, they may have decreased mobility, lack of socioeconomic resources, and may not have access to previous social avenues such as workplaces (4, 5). Often, their children have left home, and associated social connections, such as with their child's school and extracurricular groups may also decrease, which often results in loneliness and decreased satisfaction (16) Social isolation among older adults is especially a wellbeing concern because they are at higher risk than younger populations for autoimmune, cardiovascular, neurocognitive, and emotional wellness issues. In older adults, social isolation and chronic loneliness relate to increased doctor visits due to poor health, high blood pressure, increased rates of mental illness, and increased mortality (4–7, 15, 17, 18).



1.1.3. Loneliness and the COVID-19 pandemic

While social connection and isolation are important issues in general, they became particularly pertinent during the COVID-19 pandemic. A virus formally known as SARS-Cov-2 was first detected in December of 2019. By March of 2020, many countries began to take public health measures to contain the spread of the virus. At the beginning of data collection for the study in August 2020, more than 10 million people in the world had been infected by the virus (19), a year later, in September 2021, there were over 218 million confirmed cases of COVID-19 and over 4.5 million deaths due to COVID-19 (19). To reduce the spread of this virus, national and international institutions ordered quarantine—that is, physical distance and isolation—in most countries around the world (20).

During this time, many individuals led to people avoiding in-person socialization, as schools, restaurants, pubs, offices, and shops were mandated to close (21, 22). Public health organizations advocated for “social distancing,” which refers to a variety of behaviors intended to stop the spread of the disease, including maintaining a 6 ft (2 m) distance between individuals, and limiting in-person contact with persons not in one's household (23). Because self-isolation and social distancing became necessary due to COVID-19, it is also important to consider the negative impacts it can have on people's health (17). Due to COVID-19 restrictions and social distancing guidelines, older adults were at a higher risk of feeling lonely and isolated as compared to before the COVID-19 pandemic, due to precautions implemented to stop the spread of the virus (5).

The COVID-19 pandemic has increased avoidance of older adults (5); this is in part due to evidence that older adults are more likely to have severe complications and die from the illness (24, 25). Additionally, people often stereotype older adults as being a burden, dependent, and sickly, which elicits avoidance toward and neglect of the older adults (4). Individuals who follow public health guidelines and maintain distance from older adults to “keep them safe” may cause increased social isolation for older adults (5). Because previous research has found correlations between loneliness and various health repercussions (22, 26) it is critical to find ways to improve social connection for older adults. This is important both during and after the pandemic because of the prevalence of loneliness in older adults (4, 5) and because increasing social connection can improve health. Further, this pandemic gave the opportunity to study what happens when older adults experience sudden new reasons for this isolation, and these findings extend beyond new isolation due to a pandemic (e.g., due to a new health problem).




1.2. Social technology

As individuals strive to maintain vital social connections during physical isolation, social technology has become more prevalent and crucial than before. Social technology is any technology that facilitates social interaction between humans, including but not limited to telephone, email, text, social media, and video call (8). According to Nowland's bidirectional and dynamic model of the relationship between social Internet use and loneliness (1), social technology can reduce or increase loneliness, depending on if their use is to stimulate social connection (stimulation hypothesis) or to disengage from the real world (disengagement hypothesis).


1.2.1. Social technology as a potential solution to loneliness

In the stimulation hypothesis, people can use technology to support existing relationships and create new ones (27, 28). Use of social technology in these ways to communicate with others is correlated with decreased loneliness and increased wellbeing (29–31). Social technology has played an important role in facilitating social interaction, specifically in older adults who want to maintain contact with their loved ones. Use of social technology between friends, family, and companions correlates with an increased feeling of social support in older adults (9, 32, 33). Older adults' comfort with technology under everyday circumstances increased the likelihood of using those technologies under stressful situations, such as global pandemics (2).



1.2.2. Possible negative effects of social technology

In the disengagement hypothesis, technology can displace real-world relationships, leading to loneliness. Passive social media use, consumption of social media without active social engagement (34) or using the Internet to disengage from the real world shows no benefits to health (35–37). Overstimulation from technology during stressful times can lead to feeling stressed and overwhelmed. Research has linked negative mental health with exposure to media on pandemics, which suggests that avoiding the behavior of seeking out stressful media content can protect our psychological wellbeing (38). Additionally, if persons have access to a technology, but are not able to use it well, they cannot benefit from its use (8, 39).



1.2.3. Older adults and social technology

Older adults make up one population that is often considered to be “digitally excluded” (40). Digital exclusion is not as straightforward as whether one can or cannot use technology (40, 41), but occurs at three levels: access to technology, skills to use technology, and tangible benefits from outcomes of the Internet, including economic, social, political, and educational (42–45).

While older adults are sometimes stereotyped as unwilling to use technology, many older adults hold largely positive attitudes toward social technology (8). One reason for negative attitudes toward certain technology is that some researchers and practitioners have developed technology “for older adults” based on stereotypes of older adults as frail or housebound, which limits older adults' abilities. Conversely, whereas many older adults prefer to maintain their autonomy and are more interested in technology that helps them accomplish their goals (46). Instead of developing technology for older adults based on assumptions, it is critical to work with older adults to learn more about their technology needs and desires (47, 48), which we do in this paper.

Older adults may lean more toward technology that they are more accustomed to, rather than newer forms of technology popular with younger populations (49). During the pandemic, they often chose to use such technology, preferring methods of communications such as writing letters or phone calls to methods novel to them, such as video calls (50). Besides lack of access, some barriers to using social technology that older adults experience are lack of perceived self-efficacy and fears regarding privacy and security (10).

Research on older adults (aged 55+) tends to support the stimulation hypothesis (1). Due to various life changes such as relocation, health limitations, and distance from loved ones, older adults may experience a decrease in social connection, but social technologies can assist them in maintaining contact with existing social networks (3, 10). Social technology can also reduce social isolation in older adults (32, 33). More frequent social technology use related to fewer mental and physical health problems and higher self-perceptions of wellbeing in older adults (8), and older adults with higher affinity for technology had better group connection and mental health during the beginning of the pandemic (51).

However, as of yet there is little research whether the stimulation or disengagement hypothesis of social technology use will be more strongly supported during different types of loneliness or causes, such as transitory vs. chronic loneliness (1) and during times of forced social isolation, such as due to a pandemic, health issues, retirement, or difficulty traveling.




1.3. Current study

Social technology can help improve social connection and overall wellbeing for socially isolated individuals – but only if practitioners implement it based on the actual needs and wants of the population geared toward digital inclusion and to stimulate social connection. To this end, we conducted a qualitative interview study exploring middle-aged and older adults' subjective experiences of and challenges with using social technology. Qualitative studies of this kind are critical to understanding middle-aged and older adults' relationship with social technology because they provide rich data about user experience and suggest insights not accessible in quantitative studies (10, 52, 53).

We expanded on previous research findings that social technology correlates with a sense of social connection under the stimulation hypothesis (9, 27, 28, 32, 33). We gathered and analyzed rich information about how older adults used technology during the beginning of the COVID-19 pandemic, and their subjective feelings on how they used social technology to keep connected with their family, friends, and companions. We explored older adults' social lives before and during the pandemic, the degree to which the change affected them, and how technology could help them decrease loneliness during social isolation. To investigate this, we conducted semi-structured one-on-one interviews about how social technology can support wellbeing in middle-aged to older age adults.

Three main research questions guided this study:

• What are middle-aged and older adults' subjective experiences of using technology to socialize?

• What do older adults see as the benefits and challenges of social technology?

• How has the COVID-19 pandemic impacted middle-aged and older adults' experiences with social technology?




2. Materials and methods

This study was approved by the New Mexico State University Institutional Review Board.


2.1. Participants

Participants were 20 adults residing in the United States during the COVID-19 pandemic. We used a sample size of 20 because in qualitative samples saturation—that is, when new information tends to significantly diminish (54, 55) —typically occurs after 9 to 17 interviews (56).

Participants were required to be age 50 or older, a U.S. resident, and be able to speak English. Ages ranged from 50 to 70 (M = 57.6; SD = 6.15). Participants were recruited through a prior online mTurk questionnaire [about the Internet and social connection during the pandemic (57)], a survey recruitment agency Usertesting.com, online forums (Facebook), and snowball sampling using text describing the study. We compensated participants with a $30 USD Amazon e-gift card.

We collected data between August 2020 and June 2021; during this period, social distancing guidelines prevented many forms of in-person gatherings and traditional avenues for social connection. We use this pandemic as a time of widespread social isolation so we could interview many people who recently became more socially isolated.

Participant demographics are in Table 1.


TABLE 1 Participant demographics.
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2.2. Procedure

The study consisted of in-depth, semi-structured, one-on-one interviews. We conducted interviews remotely over Zoom, a teleconferencing software, due to the COVID-19 restrictions on in-person interactions. Interviews lasted between 30 and 60 min. Interviews took place between October 2020 and June 2021. Interviews were conducted by two authors.

We created the interviews specifically for this study. Because we wanted this study to potentially lead toward a participatory design study, we drew on the structure from the early, interview portion of participatory design studies (58). We crafted questions based on our main research questions (see Appendix A).

During the interview, each participant answered questions about their experiences of the COVID-19 pandemic, their participation in social distancing, and how the pandemic had impacted their social life. We used an interview outline (see Appendix A) as well as maintaining reflexivity to participant contributions and concerns (59). Participants discussed which technology platforms they use to socialize, what they like and dislike about those platforms, and what difficulties or challenges they experienced when socializing via socially assistive technology. Finally, participants also answered questions regarding how quickly they would adopt new technologies and what new technological features they might want for their social lives.



2.3. Analysis

We transcribed the interviews, first via Zoom's transcription software, then manually corrected by research assistants.

We conducted a thematic analysis of the transcripts using a three-phase coding process (60). In three-phase coding, researchers: (1) read interview transcripts without coding, (2) re-read the transcripts to observe recurring themes and patterns, and to create a coding frame of categories (e.g., based on frequency of topics related to the research questions), and (3) examine the transcripts in detail, noting each instance of the thematic codes (60).

We generated codes using a code-defining approach (59). In a code-defining approach, multiple coders participate in the three-phase coding system. After the second step, each person shared the codes they independently generated. From discussion of these codes, we created a final coding framework. To do so, we refined the codes and developed operational definitions; we edited some that were too specific (i.e., only applied to one participant as described), removed some that were too general, and expanded on some that we felt needed subcategories. This was done via live zoom discussions. Then coders completed the third step by independently coding the remainder of the transcripts.

The two interviewers and three undergraduate research assistants completed the coding process. We used Atlas TI 9 software to complete the analysis. For the complete coding framework (see Appendix B).

We calculated inter-rater reliability using a subset of 20% of the data. Inter-rater reliability for all categories was moderate to high, above 75% (59).

Inter-rate reliability can be seen in Table 2.


TABLE 2 Inter-rater reliability.
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3. Results


3.1. RQ1: what are middle-aged and older adults' subjective experiences of using technology to socialize?

We identified three themes of participants' subjective experiences of using technology to socialize: (1) Preferences regarding interacting with people via technology vs. in person, (2) Desire for a variety of social interaction types, and (3) Level of involvement participants wanted for their social technology in their everyday lives. We discuss these below. We refer to participants with pseudonyms and their ages in brackets [e.g., Sam (65)].


3.1.1. Preference for interacting in person

Most participants (n = 14) strongly preferred interacting with their friends and family in-person, as compared to interacting via any form of social technology. Sam [65] said that the most rewarding social interactions for him were “the ones where basically I'm face-to-face with people… and we're having a conversation.” Hannah [54] expressed a strong distaste for video call socializing, saying “the Zoom (social events) really becoming a thing shut me down a little bit. Because I prefer in person, you know?” Mark [57] mentioned lack of physical affection as an issue with social technology, saying, “I'm a kind of pretty huggy person, and you just can't do that through technology.”



3.1.2. Desire for variety of social interaction types

Six participants asserted that they want a variety of different types of social interaction in their lives. Lehan [50] discussed both group and one-on-one interactions, which were either in-person, via phone, or on video call, and stated that he found all of them equally rewarding: “I like all these different types of socializing, you know? Because not every day is the same.” Eleanor [68] explained, “I don't know if I can evaluate (online vs. in-person socializing) in that way, because the ways in which they are rewarding are different, are very, very different… I can't really evaluate them and compare them to each other.”



3.1.3. Variety of adoption speeds

Eight participants reported that they were slower to try new technology than their friends, while six participants felt that they were early adopters. The remaining six participants felt that their adoption rate of new technology was highly context dependent. When asked if she was quicker or slower to try new technology than her friends, Grace [53] replied, “I think I'm both. It would depend on what it is. When it's for work, they make you do it, so you're quick. The social media stuff I was slow.”



3.1.4. Conflicting desire for technology involvement

Three participants reported that they wanted to have low involvement of social technology in their everyday lives. Adam [58] said of phone notifications, “I usually turn them all off. I turn off every notification I can… I don't want this thing to tell me to do something. In fact, if it did tell me to do something, I would throw it.” Two participants were very attached or “plugged in.” Qadira [52] preferred to have a high level of technological involvement in her day-to-day life and expressed that she would “rather have the notification than not be notified and miss something.” However, most participants (The remaining fifteen participants) expressed both desire for low involvement and desire for high involvement, often reporting conflicted emotions or expressing wanting different levels of technology involvement in different aspects of their lives. Lehan [50] felt that high technology use was required even if it was not preferred, saying, “there is no day or no time that I am (away from it) … I have a lot of things I do with my phone you know so that's always there.” Caroline [51] said, “I curate, I will say, my notifications pretty heavily.” Hannah [54] said, laughing, “I want to be notified, but I don't want to be notified. How about that.”




3.2. RQ2: what do older adults see as the benefits and challenges of social technology?

Participants discussed the benefits and challenges of using social technology. Main themes of benefits participants experienced were: (1) They maintained contact with existing social networks and (2) The benefits were better during video calls than other social technology. Main themes of challenges of social technology were: (1) Aversion to or difficulty with new social technology, (2) Wanting improvements for current technology, including for (a) Internet and bandwidth issues, and (b) the drawbacks from too much screen time, and (3) Difficulty maintaining contact with individuals who have limited expertise with social technology. Participants' experiences of challenges varied, and included lack of access to high-speed internet, difficulty learning how to use new technology, and issues regarding overall screen time.



3.2.1. Benefits of social technology
 
3.2.1.1. Maintain social contact

Many participants (n = 12) expressed some level of appreciation for social technology and reported gratitude for the technology helping them keep in touch with their existing social networks. This was the primary benefit of social technology to participants; they did not see social technology as preferable to in-person interactions. Grace [58] said, “It has a purpose… touching base with some old friends, keeping up with faraway friends, even keeping up with friends that are close.”



3.2.1.2. Preference for video calls

While participants preferred in-person interaction to video calls, they also preferred video calls to other types of social technology. When discussing the benefits of video technology, Eleanor [68] said, “What I like is that, even though you are not actually here, I can see you. I can… see your face, which means that I can sort of read your expressions.”




3.2.2. Challenges of social technology
 
3.2.2.1. Aversion to new social technology

Eleven participants described experiencing difficulties when trying to learn how to use new technology. Grace [53] stated that the main barrier for her in trying new technology was having “something else to learn… it's like, ‘oh, god, how much can the brain take anymore?”' Katherine [60] described challenges when having to adapt to using new technology, saying, “Well, at the beginning of the pandemic, I felt isolated because I wasn't able to use it as well as I needed to, but by forcing myself to use it, I solved that problem… I definitely felt I didn't have access. I was on the wrong side of the digital divide.” Three participants who considered themselves early tech adopters still found using new technology to be difficult. This included Caroline [51], who expressed frustration with learning how to use video call and screen share technology: “I wish I knew how to do some of these things. But I'm not going to take the time to learn.”

Hannah [54] described having an inconsistent relationship with social technology and expressed a desire to have someone else help her with it:

“…like sometimes these things will launch with no problems, and sometimes, you know, I can't make them work to save my life. I actually missed probably two (Zoom) classes in the last 2 weeks because for some reason, they just wouldn't hook up… I could use some extra help, I guess. I don't know if it's the program or me.”



3.2.2.2. Want improved current platforms

When asked what new social technology they wanted in their lives, most participants (n = 13) reported that they did not want to acquire any new technology. Nine of these participants said that alternatively, they wanted the technology and platforms they already used to be improved. Nate [64] said, “I like to rely on like what I have as far as a phone.” Desires for improvements varied widely. David [62] expressed frustration with attempting large group calls over video conferencing software, saying, “the current technology works well with small groups; it does not work well with anything large… that's probably where the technology fails completely.” He also expressed frustration with an inability to have side conversations in group video calls, saying “There's no way to have that kind of a large group interaction (with) small group breakouts.”


3.2.2.2.1. Internet and bandwidth issues

Eight participants reported that their biggest difficulty with social technology was with internet connectivity itself. Ian [51] said, “I think the biggest problems that we have with Zoom sometimes are bandwidth issues. On one side or the other, there are bandwidth problems… that will slow things down.” Beverly [58] works as a rural public defense lawyer, and she stated that it was difficult for her and her clients to access adequate internet and phone services:

“We live in a rural area, and sometimes our internet (connection) is degraded just by weather, you know, windy weather and things like that. So that's not Zoom in particular, but just internet (connection) in general… a lot of my clients do not have access to the internet… around here, phone service can be bad. The cell towers are few and far between sometimes and so it's hard to get ahold of people.”



3.2.2.2.2. Drawbacks from too much screen time

Regarding overall screen time, nine participants stated that they found the amount of time looking at screens to be an issue. Lehan [50] stated that due to the COVID-19 pandemic, “I definitely say that… screen time has increased.” Rebecca [55] stated, “I did experience headaches and I think my eyesight kind of went down a little bit, from looking at the screen… but it wasn't based on COVID per se… I was looking at the screen a lot anyway.” Theresa [54] said, “Yeah, absolutely, you get fatigued by it… your brain just starts to feel foggy.” Nine other participants stated that they spent a large amount of time looking at screens, but did not view it to be an issue, as they had not experienced any negative effects from screen use. Fred [64] said, “I guess I get as much screen time as I want. So, it's not really an issue.” Eleanor [68] described having a screen-focused lifestyle, but not having problems with that:

“It's really not a problem for me, but I used to work as a programmer. All day long I stare at computer screens, then I would come home and play computer games. So, all night long and staring at computer screens it's really not a problem.”




3.2.2.3. Difficulty maintaining contact with low-technology individuals

Seven participants discussed difficulty maintaining contact with others because those people lacked access to technology or lacked the ability to use that technology effectively. Beverly discussed difficulty keeping in touch with her daughter, saying “Marie doesn't like technology, and so if you don't see Marie in person, you don't see Marie.” Eleanor [68] felt that lack of access to social technology was an issue with both her mother-in-law and aunt:

“My mother-in-law has a lot of trouble just doing anything other than basic stuff on her phone. And if you're not there to show her how you did something… she doesn't retain how to use it. And … I couldn't do Zoom with (my aunt) because I don't think that she has…the pieces like the camera, the microphone. And I don't think that she's comfortable enough with technology to connect via something like Zoom.”




3.3. RQ3: how has the COVID-19 pandemic impacted middle-aged and older adults' experiences with social technology?

Due to the COVID-19 pandemic, many forms of in-person socializing decreased, and use of social technology increased. We asked participants about their social lives before the pandemic, how their social interactions had been impacted by the pandemic, and about changes to their use of social technology during this time. Three themes emerged: (1) Decreased social interaction during the COVID-19 pandemic, due to (a) Growing apart from family members and (b) Keeping distance from older or vulnerable relatives, whereas others felt (c) no differences due to the pandemic. They also felt a (2) Shift from in-person to online interactions, and subthemes of (a) Feeling forced to use technology, (b) Feeling the change is permanent, and (c) Using new technology for the first time.


3.3.1. Decreased social interactions and relationships during COVID-19

Most participants reported that their social interaction had decreased during COVID-19 pandemic (n = 15). Eleanor [68] stated that her social life had changed because she “can't get together with local friends anymore.” Grace [53] said, “There's a lot of friends that I would like to see, but I don't want to endanger them. And I also have an older mom (living) with me…so (I) definitely have not been socializing.”


3.3.1.1. Growing apart from family, friends, and coworkers

Participants reported growing apart from their family members (n = 9), friends (n = 11), and coworkers (n = 4) over the course of the pandemic. Reasons included a lack of casual interactions that usually happen in a workplace or neighborhood (n = 6), and that participant had difficulty making plans for social interactions (n = 4). Adam [58] mentioned drifting apart from people that he used to encounter casually in his workplace: “There's people that I work with, that only show up at work 2 days a week because of the pandemic. And we used to like talk almost every day, you know, we'd run into them, but… (we) just don't do that since then.” Theresa [54] discussed growing apart from the parents of her daughter's friends:

“There were a few friends that I had before, that we used to meet up for, like, park day for our kids and things like that... And that kind of all fell apart… (those were) some of the people that I connected with the closest.”



3.3.1.2. Distancing from older, vulnerable adults

Keeping distant from older, more vulnerable relatives was a recurring theme. Seven participants discussed difficulties with being unable to visit their parents due to health concerns. Fred [64] said, “my mother who lives in Wisconsin. I haven't been able to see her… the pandemic has hurt that.” Beverly [58] discussed challenges communicating with her mother over video call: “I think the Zoom visits with my mom are hard because of her dementia issues... when you see her in person, you can hold her hand or pet her shoulder, the physical contact is missed.”



3.3.1.3. Feeling no change

Five participants reported that the COVID-19 pandemic did not have much of an effect on their social lives. One participant's reason for this was lack of adherence to safety guidelines. Hannah [54] stated that throughout the pandemic, she was “still going to restaurants, bars, establishments, where you can still meet up and visit. It really didn't change a whole lot.” One participant, Eleanor [68], stated that her pre-COVID social life was already mostly online:

“Most of what I do for fun while socially distancing is much the same as I did before, in truth… I have friends in other parts of the country as well, so I played video games with them, and that's most of my regular activity with them. So, I was doing that actually before COVID.”

Three participants attributed this lack of negative effect to their own introversion, and to not having a very active social life before the pandemic. Beverly [58] explained that she is “kind of an introvert. I like quiet by myself activities.” Caroline [51] said, “I'm still an introvert, so (my social life) hasn't changed as much for me as probably for other people.”




3.3.2. Switch to online interaction

Eleven participants reported a switch from in-person interactions to online or phone interactions, and 12 participants reported that their overall use of technology had increased. These included one-on-one interactions, small groups of friends or family members, and more formal groups, particularly churches. Theresa [54] said, “One of the things that hit hardest is that… we belong to a church membership, so all of our meetings ended up going online.” Beverly [58] talked about informal check-ins saying, “my church started doing, like, once a month Zoom meetings, just to like, say hi to everybody, and make sure people are doing okay.” Fred [64] was part of a board game meetup group, “…that met every, every Tuesday at (local university). But that got canceled because of social distancing, of course. So, then we moved to online… so we play the same the same games but online. And for me, it's not nearly as much fun doing it online, as it is in person.”

Qadira [52] felt that regular video calls with friends in other states was particularly helpful during early stages of the pandemic, when restrictions were most stringent:

“Especially in the beginning of the pandemic, … we just were not coming out at all, even taking walks and things like that. We actually set up Zoom meetings with my friends… we had maybe four or five people at a time … that would get together… That was interesting, and that was at least some way that we could see each other. And my friends were all scattered in different parts… it was nice to be able to all get together at a certain time and see each other, even though we weren't in the same towns anymore.”

David [62] felt that his social media use had increased because “everybody is trying to maintain the social contacts that used to be done in person… so there's a lot more stuff to be engaged with and respond to than there was before.”


3.3.2.1. Feeling forced to use technology

One theme that emerged was that of feeling forced to use social technology. James [70] stated that due to the COVID-19 pandemic, “you can't go out, you have to use your computer.” Grace [53] discussed using video call software while working from home and said that for her social technology use, “quite a lot that changed just for us to be able to work and keep our jobs going.” Katherine [60], who works as a professor at a community college, said “Yes, I was forced to become more technologically savvy.” She also discussed lack of access to social technology and the necessity of social technology as an issue for her students:

“When the quarantine happened… all public schools willing to quarantine and lockdown. And there was a huge portion of our population on the border and on the native American reservations, who don't have broadband, they don't have internet, they don't have computers, period. They can't even get Wi-Fi for their phones, you know, suddenly there was a whole stratum of the population who were not participating, you know, who weren't living. And we went into this strange mental concept that if you weren't connected to the Internet, you are not alive… I think that's very dangerous, especially for children, to think they are not leading a valid life if they do not have access to the Internet. That's very disturbing.”



3.3.2.2. Feeling the change is permanent

Of the participants whose use of technology increased, eight participants reported that they felt these changes would become permanent, especially given an increase in virtual meetings or classes, and an increase in overall remote work and telecommuting. Adam [58] taught at a university that had transitioned from in-person courses to video call lectures via Zoom. Adam said, “going to Zoom, I don't think this is going to go backwards… I think the Zoom thing for lectures is a permanent change.” Grace [53] said of video conferencing:

“For work wise, I think it's going to be around. I think that they're learning that sometimes this is a lot cheaper than flying somebody in. And I deal worldwide with people, so this is a lot easier than trying to get people together at a location, just for a couple of meetings, when you can do it this way. And I'm also seeing that sometimes when we used to pick up the phone and call that instead we're doing the video chatting at work, and so that's nice.”



3.3.2.3. Using new technology for the first time

Twelve participants reported that they had begun using video call technology for the first time during COVID-19. Grace said, “I never Zoomed or did any video conferencing before COVID, never did. Never, ever, ever.” David [62] said, “prior to COVID-19, I never used Zoom, never used Discord.” Nate [64] talked about various video calling apps, saying, “there's another one on the phone… called Duo. I use that a lot for chats, visual chats. So those things I didn't really use much before COVID.”

Four participants reported that their use of social technology had not changed at all during COVID-19. Caroline [51] said of her social technology use during social distancing, that it was “almost identical. Yeah, I have not… felt or noticed that much of a difference.” Ian [51] said, “(I) used it all before… no, there was nothing new that I found myself using.”






4. Discussion

We conducted a qualitative interview study with middle-aged and older adults during the first 18 months of the COVID-19 pandemic, to better understand their use of social technology during this period of social isolation, the ways in which they used social technology to combat loneliness and social isolation, and to identify their challenges and frustrations with existing social technology. We found support for the stimulation over displacement hypothesis in this population and context. We also recommend including the importance of realism or presence of social technology stimulating social interaction, as well as variables related to digital exclusion. We organize our findings by theoretical finding below.


4.1. Social interaction decreased

Most individuals in this study had their social lives drastically altered by the COVID-19 pandemic. Most of our participants' social interactions decreased. Some participants described decreased social connection due to a decrease in casual, incidental interaction, such as passing coworkers in a hallway. As expected, many participants reported increased social isolation and loneliness during social distancing. This is very similar to what older adults experience as they age and quit work, children move out, and friends and family members pass away (2, 3). Therefore, we expect that the findings in this paper will generalize to other situations with socially isolated middle and older adults.

Along with decreased interactions, many people switched from in-person socialization to socializing via technology, and several participants transitioned from working in-person to teleworking.



4.2. Participants used social technology to socially connect (supporting the stimulation hypothesis)

Participants expressed gratitude for being able to keep in touch with friends and loved ones while abiding by social distancing guidelines imposed for the COVID-19 pandemic. Consistent with previous research supporting the stimulation hypothesis (27, 28, 32, 33, 61) the middle-aged and older adults in this study used technology to increase their feelings of social connection and decrease feelings of loneliness. This provides novel evidence that during sudden prolonged isolation (in this case for the pandemic), older adults use technology to stimulate and enhance their social connections, adding to Nowland et al. (1) theory of when data support the stimulation vs. displacement hypothesis.

Further, most participants felt conflicted about how involved they wanted to be with technology. This was because they wanted to be unplugged, but also did not want to miss something important. This also feeds into the stimulation hypothesis in application to this context, because participants explicitly said that they did not want to disconnect from their lives, but instead wanted to use technology to enhance connections.

Older adults primarily use technology to maintain existing relationships. Thus, the current study also strengthened previous findings that older adults primarily use social technology to maintain existing relationships, rather than to forge new ones (3, 10).



4.3. Older adults preferred technology that better simulated the real world

Most people strongly preferred interacting in-person. Technology that helped them feel more like they were interacting in person (e.g., video call) was better than others (e.g., text). Thus, video calls were one of the most frequently used forms of technology. Many participants began using video call technology for the first time in their lives. Participants who had used video call technology previously reported a large increase in the frequency of its use.

However, some participants strongly disliked socializing via video calls due to a preference for in-person interaction or feeling that it was not the same or as good as in-person socializing. Shortcomings of current social technology included limited physical affection and inability to socialize effectively in large groups.

These data support and extend prior findings on the importance of vision and touch and social interaction over technology. A recent study found that older adults prefer using visual communication, and one participant indicated the importance of touch (10). The present study extends these findings, confirming the importance of audiovisual communication and supports the importance of touch for improving social technology for older adults.

Although our participants did not explicitly say it, this preference for realism in online interaction shows parallels to a need for perceived presence during the interaction. Prior work shows that people feel more social connection with others through social technology when the interaction medium more closely parallels the real world – that is, social connection is stronger moving from text to audio, to audiovisual, to telepresence robot [i.e., an audiovisual robot that users can move throughout the physical space; (62–64)], to being physically present (65).

Nowland's current model of the relationship between social Internet use and loneliness accounts primarily for stimulation or displacement (with subfactors as age and loneliness) (1). We propose presence or realism as a new variable in the model, with increased presence or realism of the online interaction increasing the likelihood of supporting the stimulation hypothesis. Presence or realism could also relate to other psychological factors of distance identified in construal level theory (66), such as temporal distance—e.g., a quick or immediate response would show more presence and realism than minutes- or days-delayed responses, as can be seen in text communication. This also applies to the importance of immediate responses over audio or audiovisual means as opposed to lags, such as those due to poor internet connection or bandwidth. Supporting this, our participants found lags and bandwidth problems to be especially frustrating and damaging during their interaction via social technology.

Some researchers are working on technology to address some of these limitations of social technology and improve presence and realism (67), such as technology that includes physical touch (68–71). However, most participants reported that they did not want to acquire any new social technology, but instead wanted their current social technology improved so that functions more consistently and is easier to use. Researchers should consider what additions to current technology could improve social technology for older adults (see Recommendation section below).



4.4. Middle and older adults experience digital exclusion to connecting via social technology

In the study, the data support that many older adults are digitally excluded related to social technology on all three levels: skills, access, and tangible social benefits (42–45). Participants were evenly spread between whether they viewed themselves as slow technology adopters, early adopters, or that their adoption rate depended on context. Still, participants had varying frustrations and challenges with the social technology.


4.4.1. Skills

Approximately half of participants indicated difficulty learning how to use new social technology, and others had older relatives with difficulty in learning how to use the technology. This included phones, computers, social media, video calls, and other applications. This difficulty in learning the technology supports why past research found that older adults preferred more familiar forms of social technology such as writing letters (50).



4.4.2. Access

Due to unstable internet connection, insufficient bandwidth, rural place of residence, or socioeconomic status, many participants struggled to use social technology, particularly synchronous social technology like video calls or group chats. We also found that participants reported frustration with programs glitching or not working as intended. These types of glitches may be an intersection between exclusion based on skills and access – that is, some glitches or malfunctions may be things that occur because of access issues but that people could troubleshoot with the right skills. Future researchers should consider the overlap of these three levels of digital exclusion and how they may build on each other to create even greater levels of digital exclusion.



4.4.3. Social benefit and long-term tangible outcomes

Of participants who stated that their technology use had changed during the COVID-19 pandemic, the majority felt that these changes would become permanent. In particular, participants expected that telecommuting would become more common, that socializing via video call with friends or loved ones who lived far away would continue, and that remote learning and education would continue to increase, particularly at the college level. Some participants were encouraged by these changes and wanted them to become permanent because of how they could connect them to people around the world. Others expressed frustration with the thought of continuing to telecommute and attend meetings remotely; given that they were frustrated with current technology, they predicted that this advance of technology would lead to further frustrations and difficulties with social interactions. Thus, the results illustrate how digital exclusion can propagate over the long-term.

This builds on the relationship between social internet use and loneliness—that is, for groups such as older adults who experience digital exclusion, they do not gain as much of the social and long-term benefit of social stimulation from using social technology. Thus, although older adults tend to follow patterns of the social stimulation hypothesis, when they do not have as much skill or access to technology, they are still not reaching their potential to benefit from social technology for social connection. Indeed, a prior study found older adults with higher affinity for technology also felt more connected during a period of social isolation (the COVID-19 pandemic) (51). This may be especially detrimental to groups that both experience digital exclusion (e.g., people with low socioeconomic status, disability, and women) and fall into age ranges (e.g., young adult) that tend to use technology for displacement. In fact, younger adults with higher affinity for technology also felt lonelier during social isolation (the COVID-19 pandemic) (51). Thus, we propose adding digital exclusion to the model of the relationship between social internet use and loneliness.




4.5. Recommendations for improving social technology for older adults

Many participants reported difficulty keeping in touch with people who could not learn how to use social technology, and sometimes difficulty using it themselves. User experience researchers and designers should seek to make social technologies easier to learn how to use for older adults, so they can better use them to avoid loneliness and its detrimental health effects. Decreasing user frustration with social technology has the potential to greatly improve older adults' wellbeing and overall health. Specific changes that would improve use are:

1. Make technology simple for older adults to learn, use, and recover from failures, such as following guidelines at described in Kurniawan and Zaphiris (72) and Tsui (73).

2. Improve video calls for low internet connectivity or improving internet connectivity to rural areas.

3. Create and use alternatives to sitting and looking at a screen to decrease screen fatigue.

4. Improve video calls for groups, such as allowing side conversations without the need for breakout rooms.

We also refer readers to Greenhalgh et al. (74) for a more general set of discussion topics to consider when developing new technologies.

Historically, new technology is developed for professional use and as adoption continues becomes available to consumers. Consumers can be creative with how they use technology to engage in social interactions. In the context of mobile telepresence robots (MTRs), Boudouraki et al. (75) posit that it is sufficient for the person operating the MTR to have the “ability to participate and successfully ‘gear into' everyday social interaction, vs. the academic stance of simulating high fidelity presence. In our own MTR research (76), we found that during a 7-month deployment in which Older Adults had a robot in their home, their self-reported highlights included playing hide “n” seek and entering the dining room during a dinner and surprising her family. The mobility aspect of MTRs provides additional functionality, and these examples reinforce the sentiment that MTRs can successfully be used to participate in daily social interaction. As new technologies enter the consumer market, an extension of our research could focus on how the use of technology shapes social interactions between people, not just usability.



4.6. Limitations and future directions

This study was conducted with 20 residents of the United States. Because government response to the COVID-19 pandemic varied, the experiences of individuals in other countries would likely vary as well. Additionally, participants in this study were residing in various US states, and local regulations varied significantly, including which businesses were allowed to operate during which time periods. This increased variability in participants' experience of COVID-19 regulations and severity of social distancing. Future studies should examine the COVID-19 pandemic experiences of older adults from other countries. They should also examine older adults in social isolation due to non-pandemic reasons.

Most participants in the study were also healthy Caucasians. Although we studied one major population that experiences digital exclusion, older adults, other groups suffering inequalities also experience further digital exclusion, including those from historically marginalized ethnic groups (77–79) lower socioeconomic status (61, 80, 81), lower educational attainment (82–84), and those with disabilities (80, 83, 85). Further, people in “double jeopardy” (86) – that is, who are part of an intersectional disadvantaged categories [e.g., low SES and a minority ethnic group (87)] – tend to have less access to technology then people with one disadvantage category (88), increased loneliness, and lower quality of life (89). People in these different categories are likely to experience different benefits from technology and different challenges (90–92). Future research should explore the intersectionality of multiple identities related to the challenges of individuals who lack access to social technology due to lower age, SES, ethnicity, and other reasons. We strongly suggest that future researchers work directly with people who are historically marginalized to determine how social technology could help reduce loneliness and improve health.

Another major limitation is that we conducted this study remotely via teleconferencing software due to COVID-19 safety regulations. All participants in this study had access to video call technology. Older adults without such access may have had very different experiences with technology in general and specifically during the COVID-19 pandemic.




5. Conclusion

We compared our results against Nowland et al. (1) model of the bidirectional and dynamic relationship between social internet use and loneliness. This study confirms previous findings that older adults can and do use social technology to decrease social isolation and feelings of loneliness (8, 93), supporting the stimulation hypothesis of social technology use, especially for older adults. Older adults in this study had varying experiences with social technology, including their preferences for use, degree of involvement with social technology, and experiences of difficulties learning or using social technology. Overall, they preferred using technology that increased realism and presence during online social interaction, which may be a main factor in why the social technology succeeded at helping stimulate social connection. They wanted current technology to be improved to increase that feeling, such as by reducing problems from limited bandwidth and creating more smooth opportunities for group interaction online, such as methods for allowing side conversations within a larger group.

The study also supported the stimulation hypothesis during enforced isolation during the COVID-19 pandemic and adds to Nowland et al. (1) model the connection between isolation and stimulation using social technology. Social isolation continues to be a problem for many older adults post-pandemic because of the situations and the digital exclusion they experience. To reduce loneliness and increase physical and mental wellbeing, it is important for older adults to have access to social technology which works consistently and effectively, and which is easy for them to learn how to use. We recommend future studies examine other groups that are digitally excluded in relation to age, technology use, and Nowland et al. (1) model to provide further detail on the bidirectional and dynamic relationship between social internet use and loneliness and learn how to improve the situ.
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