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Introduction: Pandemic-related public health restrictions limited older adults’ physical activity programs and opportunities. Physical activity supports shifted to remote options, however, information on their adoption and effectiveness is limited. This study aims to describe the remote supports received by older adults and their perceived effectiveness. Additionally, it aims to describe facilitators and barriers to remote supports for physical activity among older adults, particularly those reliant on technology.

Methods: This study used an explanatory, sequential, mixed-methods design. Community-dwelling older adults (≥ 60 years) were recruited to partake in a web-based survey and an optional semi-structured follow-up interview informed by the COM-B model. Participant characteristics, perceived effectiveness of remote supports, and the presence and severity of barriers were described. Changes in physical activity levels before and during the pandemic were analyzed using the Wilcoxon signed-rank test. Qualitative data underwent inductive thematic analysis.

Results: Fifty seven older adults (68.3 ± 7.1 years, 43 Female) completed the survey, of which 15 participants (67.4 ± 5.8 years, 12 Female) participated in interviews. The majority were Caucasian, highly educated, and resided in Canada. Total physical activity levels showed no statistically significant change from before to during the pandemic (p = 0.74); however, at-home exercise participation and technology usage increased. Pre-recorded and real-time virtual exercise supports were perceived as most effective. Main barriers included limited contact with exercise professionals, limited access to exercise equipment or space, and decreased mental wellness. Thematic analysis identified five main themes: (i) Enabled by knowledge and resources; (ii) Diverse motivations for physical activity; (iii) Fostering participation through social connection; (iv) Supervision and safety: enabling adherence; and (v) Virtual exercise: a sustainable option with technological considerations.

Conclusion: Virtual platforms show promise in supporting older adults’ physical activity at home, especially for those with limited in-person access. Our study suggests that both real-time and pre-recorded virtual exercise supports are feasible, depending on technological capacity and support. While interactive real-time virtual programs allow interaction with professionals and peers, pre-recorded programs provide timing flexibility. Further research is needed to establish best practices for safe and effective virtual exercise programming, promoting its long-term adoption for supporting a wider range of older adults.
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Introduction

Physical inactivity and social isolation have major negative impacts on older adults’ health and well-being (1, 2). Physical inactivity is the fourth leading cause of death worldwide (3) and a major risk factor for many chronic conditions (4). Lack of physical activity is associated with adverse effects on older adult’s physical and mental health, functional independence, and quality of life (1). Social isolation and loneliness further compound negative health outcomes associated with physical inactivity as it increases the risk of depression and anxiety, as well as cognitive decline and dementia in older adults (5, 6). Socially isolated older adults tend to be less physically active and are at higher risk of falls and hospitalization (7). The World Health Organization (WHO) recommends older adults to engage in a minimum of 150 min of moderate intensity or 75 min of vigorous intensity physical activity per week, including both aerobic and strengthening exercises (8). Similarly, the Canadian Society for Exercise Physiology (CSEP) physical activity guidelines recommends accumulating 150 min of moderate-to-vigorous aerobic physical activity per week for individuals aged 65 and older, along with muscle-strengthening activities at least 2 days per week and balance exercises regularly (9). Despite the existing guidelines and evidence on the physical and mental benefits of physical activity (10, 11), physical inactivity increases with advancing age (12–14). In Canada, 87% of older adults are not sufficiently active to meet the guidelines of 150 min/week of moderate-to-vigorous intensity physical activity (15).

Physical inactivity and social isolation in older adults were exacerbated with public health restrictions in response to the novel coronavirus (COVID-19) pandemic (16, 17). With the rapid spread of the virus across the globe, local and federal governments enacted public health restrictions to contain the transmission of the virus (18). Older adults often faced more severe public health restrictions than other populations, due to their higher vulnerability for negative outcomes (19, 20). While these measures were crucial in preventing COVID-19 infections and lowering mortality rates, they also had adverse physical and psychosocial impacts on older adults, such as decreased social interaction and restricted access to facilities and programs, including those related to physical activity (21, 22). As a result, opportunities for physical activity among older adults were severely limited during the pandemic, with observed declines in both incidental and structured physical activity levels (23, 24). Furthermore, the disruption caused by the pandemic to community-based exercise programs resulted in a notable reduction in physical activity among older adults who were previously engaged in group-based exercises (25).

With the increasing prevalence of sedentary lifestyles among older adults, compounded by the social distancing measures of the COVID-19 pandemic, promoting home-based physical activity became more important. To support positive health behaviors and overall well-being during the pandemic, many exercise professionals transitioned to providing remote support for physical activity in lieu of traditional onsite programming. They used technology-based strategies, such as phone or text reminders, emails, and pre-recorded or real-time virtual exercise programming to assist their clients, including older adults (26–30). Pre-pandemic research has shown promising outcomes using technologies such as video-conferencing platforms for the delivery of health-related services, primarily rehabilitation (31). Despite the growing interest in promoting home-based physical activity among older adults through technology, there is limited research on the barriers and facilitators to, as well as the perceived effectiveness of, such supports for physical activity. Understanding these factors will be crucial in informing the design and implementation of safe and effective remote supports for older adults’ physical activity when in-person programs and facilities are not accessible. Therefore, we aimed to: (i) describe remote supports for physical activity received by older adults during the first year of the COVID-19 pandemic and their perceived effectiveness; and (ii) describe facilitators and barriers to adopting remote supports for physical activity among older adults during the COVID-19 pandemic and beyond, with a focus on technology-based supports.



Materials and methods


Study design

This study used an explanatory, sequential, mixed-methods design, incorporating both quantitative and qualitative data collection methods. Qualitative and quantitative methods were given equal weight, and their findings were integrated for interpretation using a contiguous approach, meaning that the results are presented in a single report with the qualitative and quantitative findings reported separately (32).

The data collection process started with the administration of a cross-sectional web-based survey to collect quantitative data, followed by semi-structured one-on-one interviews to collect qualitative data. The online survey was open from June 2020 to September 2020, and interviews were conducted between September 2020 to December 2020.



Study sample and recruitment

To be eligible, participants were required to be: (i) aged ≥60 years; (ii) living in a community setting; (iii) able to communicate in English; and (iv) able to have access to an electronic device (computer, tablet, smartphone) and internet connection. There were no specific exclusion criteria; however, naturally participants would be unable to complete the web-based survey if they did not have access to the technology or internet required for participation. A combination of convenience and snowball sampling was used to recruit participants. Recruitment was done using social media platforms such as Facebook, LinkedIn, and Twitter, along with word-of-mouth. Additionally, local organizations that served older adults, such as senior centers or community centers, promoted the study via email lists and newsletters. There was no monetary compensation provided to participants for their participation in the study.



Web-based survey

Participants completed the survey using the Qualtrics Survey platform [Qualtrics XM, Provo, UT] (33). The survey included questions to assess participants’ demographics (age, gender, ethnicity, highest level of education, country of residence, and living arrangements) and health (self-rated physical and mental health, self-reported chronic conditions, number of falls in the past 12 months, and use of mobility aids). Information regarding participants’ physical activity before and during the first year of the COVID-19 pandemic was collected using an adapted version of the Physical Activity Scale for the Elderly (PASE) (34). PASE is a validated questionnaire to assess older adults’ physical activity over the past 7 days (34). To make PASE more applicable to the context of this study, reporting of the frequency and duration of exercise was changed from “over the past 7 days” to “in a typical week” before and during the COVID-19 pandemic. For instance, instead of asking: “Over the past 7 days, how often did you take a walk outside your home or yard for any reason?,” participants were asked: “In a typical week before the COVID-19 pandemic, on average, how often did you take a walk outside your home or yard for any reason?.” The same structure was used to adapt PASE questions regarding older adults’ physical activity behaviors during the COVID-19 pandemic (i.e., “Currently, in a typical week, on average, how often do you take a walk outside your home or yard for any reason”). Additionally, the survey inquired about the participants’ at-home and outdoor exercise activities before and during the pandemic, as well as the frequency of their participation in facility-based (before the pandemic) and web-based (during the pandemic) exercise classes. To answer these questions, participants were asked to select from the following options: “Never,” “Less than weekly,” “1–2 times per week,” and “3 or more times per week.”

Further questions were asked concerning the type of remote supports for physical activity received by older adults including: (i) exercise programs and/or instructions received via mail (hard copy) or e-mail; (ii) check-ins or instructions via phone or web-chat; (iii) pre-recorded and real-time virtual exercise programs and/or videos; and (iv) access to resources on how to stay active at home (e.g., informational websites). Participants were subsequently asked to rate the perceived effectiveness of received supports using a 4-point Likert scale ranging from “not effective at all” to “very effective.” Similarly, participants were prompted to rate the perceived barriers to adopting remote supports for physical activity using a 5-point Likert scale ranging from “not at all limiting” to “extremely limiting.” Lastly, the survey delved into participants’ access to technology at home (including smart physical activity trackers) and their familiarity with and utilization of technology during the COVID-19 closures.



Semi-structured interviews

Following completion of the survey, email invitations were sent to all survey respondents who expressed willingness to participate in a semi-structured interview. Since data collection took place during the COVID-19 pandemic, all interviews were conducted remotely via phone or a video conferencing platform, depending on the participant’s preference. The interview script was guided by the COM-B model and its three key elements (i.e., capability, opportunity, and motivation) (35). The interview questions and follow-up probes were designed to be open-ended and aimed at obtaining in-depth information about: (i) the physical activity experiences of older adults before and during the pandemic; (ii) their adoption and utilization of technology during the pandemic; (iii) the uptake and perceived effectiveness of remote physical activity supports; and (iv) facilitators and barriers to adopting remote supports for physical activity both during the pandemic and into the future, particularly those supports reliant on technology.



Data analysis


Quantitative

Given the exploratory nature of this study, no formal sample size calculation was performed. Descriptive statistics were calculated for participant characteristics and were presented as means and standard deviation (SDs) or percentages [n (%)] as appropriate. Statistical analyses were performed in RStudio [R Foundation for Statistical Computing, Version 1.3.1093].

A Wilcoxon signed-rank test was used to explore within-group changes in physical activity among older adults from before the pandemic to during the pandemic. Additionally, descriptive statistics were used to characterize the perceived effectiveness of remote physical activity supports and presence and severity of barriers.



Qualitative

We embraced a post-positivist approach, acknowledging the existence of a single, objective reality that can be comprehended to a certain extent through empirical observations and rigorous scientific methods (36, 37). While we made a conscious effort to maintain objectivity throughout the process of data collection and analysis, we also recognized that our understanding and interpretation of participants’ experiences could potentially be influenced by our personal values, biases, assumptions, as well as our academic and non-academic experiences (36, 37).

All interviews, whether conducted over the phone or via video-conferencing, were digitally recorded. A trained research assistant manually transcribed all interviews verbatim (mean interview length of 42.5 ± 13 min). The transcripts underwent a thorough double-checking process by the lead author to ensure accuracy. The transcripts were cleaned, anonymized, and uploaded into NVivo (version 13; QSR International) (38) for analysis. To identify key topics and patterns of meaning across the interviews, the lead author (SM) and three research assistants familiar with the study conducted an inductive thematic analysis using Braun and Clarke’s 6-phase framework (39). First, they familiarized themselves with the depth and breadth of the data through repeated and detailed readings of the transcribed interviews, followed by independent and line-by-line coding. The preliminary codebook underwent multiple iterations to ensure its comprehensiveness and accuracy in capturing the essence of existing data. Next, relevant codes were collated and sorted into initial themes and sub-themes. Preliminary themes and subthemes were iteratively refined, in consultation with the senior researcher (LEM), until the themes were coherent, meaningful, and clearly distinct (39, 40). Themes without enough supporting data or those with too diverse content were revised, merged with other themes, or discarded. Lastly, themes and sub-themes were labeled, and a detailed description of their essence was generated, including quotes as examples of raw data (39).

The following measures were taken to ensure the rigor and trustworthiness of the study (36, 40–43). The team met frequently throughout the analysis process to debrief, review, and refine the codebooks and emerging themes/sub-themes, and to resolve any major analysis discrepancies or challenges. An audit trail was also established by preserving the audio recordings of the interviews, along with field notes and debriefing notes, and through reflexive memoing throughout the study. Additionally, all stages of the study were clearly documented and described in detail, including in-depth descriptions of the research methods, the setting, and the data collected, as well as a comprehensive and thorough account of the research findings.





Results


Participants

Fifty-seven older adults completed the survey with an average age of 68.3 ± 7.1 years. The majority were Caucasian (79%), identified as female (75%), had a post-secondary diploma or degree (83%), and had very good-to-excellent self-rated physical health (58%) and mental health (60%). Thirty-one older adults initially expressed interest in the interview, of which fifteen agreed to participate (9 via phone, 6 via Zoom). The average age of interviewees was 67.4 ± 5.8 years, with 87% identifying as Caucasian, 80% as female, and all possessing a post-secondary diploma or degree. Participant characteristics are presented in Table 1.



TABLE 1 Participant characteristics [mean (SD) or % (n)].
[image: Table1]



Quantitative results


Physical activity participation and technology use during the COVID-19 pandemic

There were no statistically significant differences in overall physical activity levels reported during the first year of the pandemic (modified PASE score = 107.04 ± 71.06) compared to those reported during the pre-pandemic period (modified PASE score = 103.95 ± 62.78, p = 0.74). However, substantial variability was observed in the physical activity scores before and during the pandemic. Among participants, 43% reported an increase in their physical activity levels during the pandemic, while 11% maintained their activity levels and 46% experienced a decrease. Before the pandemic, more than half of participants (57%) took part in an onsite group-based exercise program at least once a week, with nearly one third (31%) attending these in-person programs three or more times per week. During the pandemic, over half of participants (51%) engaged in virtual group-based exercise classes. The number of participants engaged in at-home exercise at least once a week increased from 37% pre-pandemic to 70% during the first year of the pandemic.

When asked about the availability and usage of technology at home, 94% of participants indicated having access to a computer (e.g., desktop or laptop) and 87% had access to a mobile device (e.g., tablets, smart phones, etc.). Additionally, nearly half of the participants (45%) reported having access to smart physical activity trackers such as smartwatches or smartphone apps. Furthermore, 47% of participants noted an increase in their technology usage during the pandemic, while 39% acquired new technological skills to better support their physical activity behaviors.



Received remote supports for physical activity and their perceived effectiveness

The most common means of support received by older adults were real-time virtual exercise programs (received by 44%) and pre-recorded exercise videos (received by 35%). Real-time virtual exercise programs were perceived as being the most effective support for at-home exercise, with 92% of older adults rating it as “moderately effective” or “very effective.” Pre-recorded exercise videos were also rated to be highly effective supports, ranking as “moderately effective” or “very effective” by 75% of participants. While only a small proportion of participants (9%) received phone or web-chat check-ins, the majority of those who received check-ins perceived them to be “moderately effective” or “very effective” (80%). Table 2 provides a summary of the remote physical activity supports received by our participants and their perceived effectiveness.



TABLE 2 Remote physical activity supports and their perceived effectiveness [% (n)].
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Perceived barriers to the adoption of remote supports for physical activity

Many survey respondents did not identify any significant barriers that “extremely” restricted their physical activity; however, lack of contact with exercise professionals was perceived to be the most limiting factor (19% reported as “very limiting” or “extremely limiting”), followed by a lack of access to equipment or space to exercise (17% reported as “very limiting” or “extremely limiting”). While fewer respondents reported mental health as a “very limiting” or “extremely limiting” factor, nearly half (47%) reported it to be at least “slightly limiting.” Table 3 presents a summary of the perceived barriers to adopting remote physical activity supports during the first year of the pandemic.



TABLE 3 Perceived barriers to remote physical activity supports [% (n)].
[image: Table3]




Qualitative results

Five main themes emerged from our thematic analysis: (i) Enabled by knowledge and resources; (ii) Diverse motivations for physical activity; (iii) Fostering participation through social connection; (iv) Supervision and safety: enabling adherence and (v) Virtual exercise: a sustainable option with technological considerations.


Theme 1: enabled by knowledge and resources

The physical activity levels of participants during the pandemic were significantly influenced by their exercise knowledge, resources, and opportunities at and around their home. Participants’ prior experience with physical activity, as well as the availability of equipment and space in and outside their homes, played crucial roles in determining the uptake and maintenance of physical activity and exercise during this time.

(i) Prior exercise knowledge and skills

Many participants noted that they were able to stay active due to their exercise knowledge, skills and/or experience from before the pandemic. Established physical activity habits motivated some participants to continue engaging in at-home exercise despite the closure of fitness facilities: “I’ve just always been fit and interested. I have done all of it [exercise] for a long time, so it’s been easy to continue doing it and I reaped the benefit of it.” (Female, 71 years old). Participants’ knowledge, skills, and experience also played a crucial role in fostering a sense of safety and reducing the perceived risk of injury during home-based exercises. Prior exercise experiences enabled some participants to recognize their limits and feel confident to engage in unsupervised physical activity, as one participant described: “I would not push myself if I felt like “this is the limit,” I do not need to feel sore or get any injuries.” (Female, 60 years old). Others made reasoned choices to reduce the intensity of their exercise at home to minimize the risk of injury:



But at home, I recognized that I was kind of vulnerable so I would decrease the amount of weight that I was using and just do more repetitions..so there was less chance of me hurting myself because the weights I was using were lighter. (Female, 60 years old).

 

(ii) Adapting resources and space

Adequacy of exercise resources (including exercise equipment and access to reliable internet) and space at home emerged as factors that impacted older adults’ ability to engage in home-based exercise during the pandemic. Some participants adapted well to the available space within their homes: “I’ve got a small apartment, but I have enough space, you do not need a lot of space for this [exercise], so that’s one good thing.” (Female, 72 years old); whereas others expressed that the limitations of their home environment made it difficult to exercise: “The one thing that could be a challenge would be just the proper space. We live in a condo at this point and are exercising and being aware of the noise that we could be making.” (Female, 74 years old). Some mentioned using exercise equipment that they already owned, whereas others purchased new equipment (e.g., resistance bands) to support their at-home exercise routine, having additional time to partake in new activities due to the pandemic. Beyond exercise equipment, having access to a reliable internet connection was also deemed to be vital for participating in real-time virtual exercise classes. One participant noted: “I’m lucky, my internet does not cut out, where some of the others - even the instructors, there’s times when we are doing exercise all at once, their screen will freeze.” (Female, 78 years old).

(iii) Outdoor environment: an opportunity and a barrier

The physical environment for older adults was identified as both a significant motivator and barrier to physical activity during the pandemic. Access to parks and trails provided opportunities for community walking, which was identified by many as an enjoyable activity. Additionally, as exercise facilities remained closed over the summer of 2020, the warmer weather offered alternative outdoor options such as walking and gardening, motivating some older adults to become or stay physically active. For instance, one participant shared: “With summer I love gardening.. at first my husband and I were going for walks, and then once gardening started I kind of saw my exercise as being gardening instead of walking.” (Female, 79 years old). Conversely, participants commonly noted that winter weather limited their outdoor physical activity, especially in the early months of the pandemic. This limitation was primarily due to safety concerns linked to engaging in outdoor physical activity in cold or icy conditions, as explained by one participant: “I walked quite a bit if the weather was nice, but I do not walk in the winter, I do not wanna fall down. Weather wise I just will not [walk] when it’s icy so that was limiting.” (Female, 72 years old).



Theme 2: diverse motivations for physical activity

Older adults expressed a range of factors that motivated them to stay physically active during the pandemic. Improving or maintaining physical and mental health was often described as a major intrinsic motivator for physical activity during the pandemic. Participants recognized the importance of staying physically active to support their overall health, including enhancing functional abilities and maintaining independence. For instance, one participant stated: “I live by myself, so I must have focus that keeps me going so I do not become a burden for my family. It’s important that I look after myself. They do not need to be worried about me.” (Female, 78 years old). Physical activity was also seen as a strategy to alleviate existing health conditions, such as arthritis, which motivated some older adults to exercise despite the challenges. As one participant shared:



I’m open to anything because that’s what’s keeping me going; I have arthritis, so my knees can give me a lot of trouble. It hurts to do nothing, it hurts to do something, {laughs} so if I want to be able to keep going, I must be active. Must. (Female, 78 years old).

 

Supporting one’s overall mental health also emerged as a prominent motivator for older adults to remain physically active during the pandemic. Although the connection between mental health benefits and engagement in physical activity varied across participants, enhancing mood appeared to be a primary intrinsic motivator for many. One participant highlighted: “For me, the biggest thing is that I feel much happier, much better when I’m done exercising, when I’ve done my bit for the day and when I’ve accomplished something. That’s the biggest thing.” (Male, 63 years old).



Theme 3: fostering participation through social connection

Connecting with family, friends, and peers played a vital role in supporting older adults to maintain their physical activity levels during the pandemic. This was especially evident through the utilization of real-time virtual exercise classes, which not only facilitated social interactions but also enhanced engagement in physical activities.

(i) Encouragement from family, peers, and community members

The support of others was commonly credited for building and maintaining physical activity engagement during the lockdown periods. For some older adults, physical activity was already a significant part of their family’s routine before the pandemic. For others, it quickly became a new routine during the pandemic, creating an opportunity to engage in meaningful activities alongside their family members: “My husband became a workout partner for the first time in our lives..we would literally head to the basement together for our workouts every morning during the lockdown.” (Female, 64 years old). Community members also played a significant role in motivating older adults to engage in physical activity. For instance, one participant emphasized the influential impact of peer support in facilitating their exercise participation: “A friend was doing the [exercise] program with me… we would contact each other every day, and it kind of provided a buddy system for each other.” (Female, 74 years old).

On the other hand, participants who were usually motivated to exercise due to in-person social support and connections faced challenges when attempting to exercise independently. One participant expressed this struggle, saying: “Because my activities were intertwined with my social life, it has been hard not having the motivation of my peers and my [rowing] crewmates to do these things.” (Female, 64 years old). Similarly, another participant mentioned: “I hate to admit it, but I just do not have the motivation to exercise by myself.”(Female, 68 years old).

(ii) Social support with interactive virtual exercise classes

Although participants acknowledged and valued all remote physical activity supports that they received, interactive real-time virtual exercise classes emerged as the preferred option for most. These classes offered one of the few opportunities for social contact during the pandemic, making them particularly appealing. As one participant expressed: “I like the live programs because that gives you the social feedback..you feel part of a group, which you are missing out on right now with the COVID.” (Female, 72 years old). Interacting with peers in these exercise classes increased enjoyment and helped to create a sense of normality among participants: “This morning we did a virtual fitness class. You see people you know in your neighborhood, and you can say hi and that sort of thing, it kinda makes it [virtual exercise] a little more normal.” (Male, 67 years old). Such interactions also fostered a sense of accountability toward others, increasing their exercise: “After my mom died, I found that I really do better with a schedule, or with other people, something that keeps me coming back.” (Female, 79 years old).

Real-time virtual exercise classes also offered an opportunity for interaction between participants and exercise professionals, which was widely discussed as a significant benefit. Participants often described how exercise providers made the class more enjoyable: “Some of our leaders will push us in a nice way. [Exercise providers] will push us because we can become lazy {laughs}, so they challenge us, and some days it’s hard work.” (Female, 78 years old). In contrast, remote supports lacking social interaction, such as hard copy exercise programs, were considered relatively ineffective by some participants, many of whom only started to engage in at-home exercise when more interactive options became available. A participant shared: “At first, the city sent us [hardcopy] exercises that told us what we could do, but I was never quite motivated to do them…but once they began the [virtual exercise] meetings I got started with it.” (Female, 79 years old).



Theme 4: supervision and safety: enabling adherence

Safety remained a concern for some older adults when exercising at home, particularly in comparison to the perceived safety of gyms or community centers. Older adults noted that interactive virtual exercise classes felt safer compared to less-interactive options, as real-time interaction enabled virtual supervision by exercise professionals and fostered a sense of security for home-based exercise:



The thing that I really like is that I can really feel a sense that everything they [exercise providers] are doing, to make sure that we are safe and we do not injure ourselves and, in case something was to happen, we’d have instructions as to what we can do. (Female, 79 years old).

 

Exercise providers were often described as highly attentive to participant’s safety, with one older adult recalling the use of individualized reminders by their exercise provider to help reduce the risk of injury when exercising:



I know they are always watching me, and they always tell you first thing to “put on your running shoes.” I wear bare feet all the time so sometimes I need a reminder to wear running shoes. So, I feel completely safe and that’s one thing they put right at the top, is the safety of it. (Female, 72 years old).

 

Although interactive virtual exercise opportunities were greatly appreciated by most participants, for some, these options did not replace in-person guidance:



I really liked in-person support, so if I’m doing weight resistance, I know that I’m doing it properly. As opposed to watching somebody on a stream, you do not know if your posture is correct or if you are doing it right. (Female, 68 years old).

 



Theme 5: virtual exercise: a sustainable option with technological considerations

Participants viewed virtual exercise programs, including both real-time and pre-recorded, as a suitable support for physical activity beyond the COVID-19 pandemic. Such programming helped older adults to overcome some barriers to physical activity; however, the extent of its adoption was significantly shaped by individuals’ comfort levels with technology.

Virtual exercise classes were widely accepted as being an effective support among older adults during the pandemic and several participants expressed willingness to integrate virtual options into their regular exercise routine following the pandemic. Unforeseen circumstances unrelated to the pandemic, such as inclement weather, scheduling conflicts, and lack of access to transportation, were some of the driving factors that would encourage older adults to continue with virtual exercise programs in the future. As one participant shared: “I would be quite ready and willing and wanting to do the virtual [exercise] if I was not able to go [in-person] because of weather.” (Female, 63 years old). Some participants also noted that virtual exercise classes may better accommodate their schedule compared to in-person programming: “I can do it whenever I feel like it. I’m not restricted to a particular time cause I’m not in a class.” (Female, 67 years old).

Interactive real-time virtual classes were preferred by individuals who valued socialization as a key exercise motivator. However, pre-recorded exercise videos provided a unique benefit of flexible scheduling for others. Many participants valued the freedom to select class times, as one individual explained: “I enrolled in an online yoga class, so I could, at whatever time of the day, log on and do yoga for an hour, which I was pretty faithful to.” (Female, 66 years old). In some cases, virtual exercise programs offered both real-time and pre-recorded options for participants, which was seen as the gold standard for some. As one participant described:


The thing about recording is that you can choose many options..so that gives you more variation.. but the live one does provide a sense of community because I do happen to know the teacher and the people there. So, they both have advantages. (Female, 74 years old).
 

Self-efficacy for technology not only facilitated older adults’ technology adoption but also increased with usage during the pandemic. Participants with prior technological experience and knowledge described a sense of confidence when using technology for home-based exercise participation. Increased technology usage also led to an enhanced sense of perceived competence among older adults who initially had lower technology literacy: “I can do the basics and incrementally [my skills are] improving as I gain confidence as well.” (Female, 74 years old). Staying up to date with advancements in technology was also perceived as important to some, with one participant acknowledging the act of skill development as a cognitive benefit as well: “When you get older, you have to find ways to use your brain. I think that learning technology will get the old brain waves going.” (Male, 64 years old). In contrast, a few older adults expressed hesitation in adopting technology due to privacy or security concerns. These concerns were often centered around the transmission of personal information to unknown sources. To mitigate the potential privacy risks, some older adults were particularly cautious when using technology or employed extra safety measures to further protect their privacy when using technology: “After this [virtual interview], I’ll unplug my camera to my computer, just to be sure. I know I do not have to do that, but I will anyway.” (Male, 63 years old).

Many participants were able to navigate technology independently, primarily by trial-and-error; however, some participants felt that lack of knowledge or prior experience with technology led to feelings of frustration. In particular, learning new technology on one’s own was perceived as an overwhelming pressure: “you can get overloaded … all this stuff coming at me like, how to delete things or how to screen things…I still get frustrated because there’s so much I do not know.” (Female, 79 years old). In these cases, the provision of technical support by older adults’ social networks, primarily through family members, played a crucial role in facilitating the use of technology for exercise classes and other applications. Peer support also positively influenced older adults’ technology usage: “I just started talking to persons who had done it, and that’s how I learned how to do it… it’s either learn on your own or if you do not know, ask somebody who does know.” (Female, 60 years old). Additionally, the availability of training or technical orientation sessions was suggested by some participants as a possible facilitator for technology adoption: “It could have been helpful [to learn/use technology] if we could have had a demonstration.” (Female, 74 years old).





Discussion

Our findings highlight the significance of exercise knowledge and experiences, alongside adaptability in enabling and sustaining home-based physical activity during the pandemic. Older adults’ perceptions of their space, abilities, and safety appear to be as crucial as the factors themselves, influencing their willingness to adopt available remote physical activity supports and become active. Virtual exercise programs were well-received in our sample. Older adults preferred this format of support due to its flexibility, convenience, and accessibility. Furthermore, interactive virtual exercise classes with real-time supervision by exercise providers may be the most preferred for the social opportunity, and to ensure safety, especially for individuals who are new to exercise or have health conditions.

In our study, older adults with prior knowledge and experience often stayed physically active during the pandemic, motivated by the health and functional benefits. Their prior exercise experience gave them sufficient confidence and motivation to exercise independently at home. In prior studies, higher levels of exercise self-efficacy have been positively associated with increased physical activity levels, resulting in improvements in health outcomes such as enhanced muscular strength and improved aerobic endurance (44–48). Conversely, low self-efficacy has been linked to physical inactivity and sedentary behaviors (49–52).

Perceptions of a supportive home environment with adequate space and equipment facilitated physical activity during the pandemic. Comparison across interviews suggest that how older adults perceive their space, physical abilities, and safety is equally as significant as the factors themselves, ultimately shaping their engagement in home-based physical activity. For instance, a similar space (apartment/condominium) was described as both a facilitator and barrier to physical activity by different participants. Similarly, older adults’ perception of safety and their physical abilities influenced their willingness to participate in at-home physical activity. Some older adults felt confident while others reported feelings of uncertainty and fear of injury, leading to avoidance or reluctance to engage in exercise at home. Activity restriction due to a fear of falling has been reported in previous literature, highlighting fear of falling as a contributor to functional decline and loss of independence in older adults (53, 54). In these situations, trainer-led exercise programs, tailored to individual abilities and designed to boost balance confidence, could enhance feelings of safety and increase older adults’ engagement in physical activity at home (55–58).

More universally, access to outdoor spaces, especially during favorable weather, was identified as a key factor influencing physical activity during the pandemic. While winter weather acted as a deterrent, the presence of parks and trails in good weather provided valuable opportunities for outdoor activity, with walking being specifically noted as a preferred activity (59–61). Our findings echo other recent studies that emphasized the significance of the outdoor environment as an important avenue for supporting physical activities such as walking, running, and cycling during the COVID-19 pandemic (62, 63). Real-time supervision by exercise professionals appeared to be a crucial support for older adults with lower self-efficacy, knowledge, or skills for exercise. Our participants often sought supervision and guidance from exercise professionals and expressed that their physical activity was limited by the absence of trainer oversight. The virtual presence of exercise providers was valued as it instilled confidence and ensured the safety and appropriateness of exercise routines for many. In this regard, real-time virtual exercise programs where exercise professionals could observe and provide guidance were preferred as a desirable alternative to supervised onsite exercising (64). Previous research has also shown that supervised exercise programs lead to a decreased fear and incidence of adverse events (65, 66), improved health outcomes (e.g., balance and strength), and enhanced the overall effectiveness of the program (67).

Real-time virtual exercise classes also offer opportunities for interaction both with peers and exercise professionals. Our participants frequently highlighted that social engagement during real-time virtual programs served as a motivator and support for exercise. Virtual group exercise programs create an environment for companionship, encouragement, and connection with peers, just as it does with in-person exercise programs (68). The social aspect of exercise programs may be more important for older adults, given their higher risk of social isolation and loneliness (2), which can be further intensified during unpredictable situations such as ongoing social restrictions of a pandemic (69). Similar studies have also suggested that promoting meaningful social interaction can positively impact the physical and mental health of older adults (68, 70), particularly during quarantine periods (71, 72).

While technology access and skills have been cited as barriers to older adults’ adoption of virtual exercise programs (73–75), our participants expressed a positive attitude toward technology adoption. Many participants reported learning a new technology and/or increasing their usage of technology during the pandemic, providing a sense of accomplishment. Motivation to stay physically and mentally healthy were also described as factors that drove their adoption and usage of technology. Older adults have reported motivation to learn new technology for other purposes, including social media, online shopping, and telehealth (76–78). For some participants, support of family and friends was an important factor for technology adoption and usage, which is consistent with other research conducted among older adults, both prior to and during the COVID-19 pandemic (79–82). It is important to recognize that our sample most likely favored older adults who were technology-savvy, given the online administration of the survey. However, it is worth noting that other research that employed a combination of online and phone-based data collection methods also observed an increase in technology adoption and usage among older adults during the pandemic (83).

The importance of virtual exercise programs likely extends beyond a global pandemic, as virtual programs help overcome challenges faced by older adults in accessing in-person programs. This is particularly relevant for those living in rural areas or individuals with physical or transportation limitations. Offering virtual exercise programs can provide opportunities for physical activity to a broader range of older adults. Sustained virtual exercise programs also expand older adults’ access to trained exercise professionals within the comfort of their homes, making it easier for them to receive personalized exercise support. However, it is essential to recognize that internet access and speed limitations may continue to impede rural-dwelling older adults’ utilization of internet-based exercise programs at home (84). As high-speed internet availability gradually extends to various geographic regions, including rural and semi-rural areas in Canada (85), efforts to bridge the digital divide and advance internet infrastructure development across regions remain essential.


Strengths and limitations

There are both strengths and limitations to this study. Our mixed-method approach enabled us to complement quantitative findings with qualitative insights, providing a comprehensive understanding of older adults’ experiences with at-home exercise during the pandemic and the underlying reasons influencing the adoption (or lack thereof) of remote supports for physical activity. The qualitative results provided rich and detailed information on how older adults engaged with virtual exercise and other remote physical activity programs, yielding valuable insights for the improvement of future home-based exercise programming. However, our findings should be interpreted with caution. Our sample is almost certainly biased toward individuals who were more technologically savvy and more physically active during the study period. The use of social media platforms for recruitment purposes introduces potential bias in our research, as social media users may be more comfortable with technology compared to those without social media. As such, this may not represent the broader older adult population due to challenges related to the digital divide and varying levels of technological literacy. Moreover, when utilizing social media platforms and employing snowball sampling, individuals sharing study information may introduce bias through selective dissemination. It is also important to note that our sample size was relatively small and predominantly consisted of Caucasian, highly educated, and mostly healthy older adults. This overrepresentation limits the generalizability of our findings to a broader population of older adults. Both the web-based survey and interviews were conducted in English, which could have resulted in the underrepresentation of older adults from other linguistic and cultural backgrounds. Furthermore, observed changes in physical activity may be influenced by recall bias when participants reflected on their pre-pandemic physical activity levels (86).




Conclusion and implications

Despite the resumption of in-person physical activity programs in most communities, our findings underscore the potential benefit of virtual platforms to continue supporting physical activity and exercise programming in older adults’ homes, especially for those with limited access to in-person programming. Our study suggests that both real-time and pre-recorded virtual exercise supports can serve as viable alternatives, with sufficient technological capacity and support. Interactive real-time virtual exercise programs may be favored for the live interaction with exercise professionals and peers, while recorded exercise programs offer flexibility in timing. Further research is needed to establish best practices that ensure the safety and effectiveness of virtual exercise programming, promoting its long-term adoption for supporting a wider range of older adults remotely.



Data availability statement

The quantitative dataset is available from the corresponding author upon reasonable request. However, the qualitative data, due to the highly personal nature of the responses and the risk of disclosure, are not publicly available. They can be obtained from the corresponding author upon reasonable request.



Ethics statement

This study was approved by University of Waterloo Research Ethics Committee (#42191). This study was conducted in accordance with the local legislation and institutional requirements. All participants provided informed consent to participate in this study, consisting of online consent for the survey and verbal consent for interview participation.



Author contributions

SM: Conceptualization, Formal analysis, Investigation, Methodology, Project administration, Software, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing, Data curation, Resources. SD: Conceptualization, Formal analysis, Investigation, Methodology, Project administration, Software, Validation, Visualization, Writing – original draft, Writing – review & editing. HD: Formal analysis, Project administration, Validation, Writing – original draft, Writing – review & editing. LM: Conceptualization, Formal analysis, Methodology, Resources, Supervision, Validation, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Acknowledgments

The authors extend their gratitude to Lora Giangregorio and Ellen Wang for their valuable contributions to the conception of the study. They also acknowledge Maximillian Berglet and Ashvaty Shanmuganathan for their involvement in quantitative and qualitative analysis. Additionally, the authors thank all participants for their time and valuable input.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Saunders, TJ, McIsaac, T, Douillette, K, Gaulton, N, Hunter, S, Rhodes, RE , et al. Sedentary behaviour and health in adults: an overview of systematic reviews. Appl Physiol Nutr Metab. (2020) 45:S197–217. doi: 10.1139/apnm-2020-0272

 2. Freedman, A, and Nicolle, J. Social isolation and loneliness: the new geriatric giants: approach for primary care. Can Fam Physician Med Fam Can. (2020) 66:176–82.

 3. World Health Organization. Indicator metadata registry details. (2022). Available at: https://www.who.int/data/gho/indicator-metadata-registry/imr-details/3416.

 4. Cunningham, C, O' Sullivan, R, Caserotti, P, and Tully, MA. Consequences of physical inactivity in older adults: a systematic review of reviews and meta-analyses. Scand J Med Sci Sports. (2020) 30:816–27. doi: 10.1111/sms.13616

 5. Kuiper, JS, Zuidersma, M, Oude Voshaar, RC, Zuidema, SU, van den Heuvel, ER, Stolk, RP , et al. Social relationships and risk of dementia: a systematic review and meta-analysis of longitudinal cohort studies. Ageing Res Rev. (2015) 22:39–57. doi: 10.1016/j.arr.2015.04.006 

 6. Luanaigh, CO, and Lawlor, BA. Loneliness and the health of older people. Int J Geriatr Psychiatry. (2008) 23:1213–21. doi: 10.1002/gps.2054

 7. Government of Canada. Canada E and SD. National Seniors Council – Report on the social isolation of seniors, 2013–2014. (2016). Available at: https://www.canada.ca/en/national-seniors-council/programs/publications-reports/2014/social-isolation-seniors.html.

 8. World Health Organization. Global recommendations on physical activity for health. (2010). Available at: https://www.who.int/publications-detail-redirect/9789241599979.

 9. Ross, R, Chaput, JP, Giangregorio, LM, Janssen, I, Saunders, TJ, Kho, ME , et al. Canadian 24-hour movement guidelines for adults aged 18-64 years and adults aged 65 years or older: an integration of physical activity, sedentary behaviour, and sleep. Appl Physiol Nutr Metab. (2020) 45:S57–S102. doi: 10.1139/apnm-2020-0467

 10. Pedersen, BK, and Saltin, B. Exercise as medicine – evidence for prescribing exercise as therapy in 26 different chronic diseases. Scand J Med Sci Sports. (2015) 25:1–72. doi: 10.1111/sms.12581 

 11. Chekroud, SR, Gueorguieva, R, Zheutlin, AB, Paulus, M, Krumholz, HM, Krystal, JH , et al. Association between physical exercise and mental health in 1·2 million individuals in the USA between 2011 and 2015: a cross-sectional study. Lancet Psychiatry. (2018) 5:739–46. doi: 10.1016/S2215-0366(18)30227-X 

 12. Hallal, PC, Andersen, LB, Bull, FC, Guthold, R, Haskell, W, Ekelund, U , et al. Global physical activity levels: surveillance progress, pitfalls, and prospects. Lancet Lond Engl. (2012) 380:247–57. doi: 10.1016/S0140-6736(12)60646-1

 13. Keadle, SK, McKinnon, R, Graubard, BI, and Troiano, RP. Prevalence and trends in physical activity among older adults in the United States: a comparison across three national surveys. Prev Med. (2016) 89:37–43. doi: 10.1016/j.ypmed.2016.05.009

 14. Bennie, JA, Pedisic, Z, van Uffelen, JGZ, Gale, J, Banting, LK, Vergeer, I , et al. The descriptive epidemiology of total physical activity, muscle-strengthening exercises and sedentary behaviour among Australian adults – results from the National Nutrition and physical activity survey. BMC Public Health. (2016) 16:73. doi: 10.1186/s12889-016-2736-3

 15. Clarke, J, Colley, R, Janssen, I, and Tremblay, MS. Accelerometer-measured moderate-to-vigorous physical activity of Canadian adults, 2007 to 2017. Health Rep. (2019) 30:3–10. doi: 10.25318/82-003-x201900800001-eng 

 16. Oliveira, MR, Sudati, IP, Konzen, VDM, de Campos, AC, Wibelinger, LM, Correa, C , et al. Covid-19 and the impact on the physical activity level of elderly people: a systematic review. Exp Gerontol. (2022) 159:111675. doi: 10.1016/j.exger.2021.111675 

 17. García-Portilla, P, de la Fuente, TL, Bobes-Bascarán, T, Jiménez Treviño, L, Zurrón Madera, P, Suárez Álvarez, M , et al. Are older adults also at higher psychological risk from COVID-19? Aging Ment Health. (2021) 25:1297–304. doi: 10.1080/13607863.2020.1805723

 18. Douglas, M, Katikireddi, SV, Taulbut, M, McKee, M, and McCartney, G. Mitigating the wider health effects of covid-19 pandemic response. BMJ. (2020) 27:m1557. doi: 10.1136/bmj.m1557

 19. Mueller, AL, McNamara, MS, and Sinclair, DA. Why does COVID-19 disproportionately affect older people? Aging. (2020) 12:9959–81. doi: 10.18632/aging.103344 

 20. World Health Organization. Providing health care considerations for older people during COVID-19 pandemic. (2022). Available at: https://www.who.int/europe/activities/providing-health-care-considerations-for-older-people-during-covid-19-pandemic

 21. Morrison, L, McDonough, M, Won, S, Matsune, A, and Hewson, J. Older adults’ physical activity and social participation during COVID-19. Act Adapt Aging. (2022) 46:320–42. doi: 10.1080/01924788.2022.2094658

 22. Mazo, GZ, Fank, F, Franco, PS, Capanema, BDS, and Pereira, FDS. Impact of social isolation on physical activity and factors associated with sedentary behavior in older adults during the COVID-19 pandemic. J Aging Phys Act. (2021) 30:148–52. doi: 10.1123/japa.2020-0456 

 23. Yamada, M, Kimura, Y, Ishiyama, D, Otobe, Y, Suzuki, M, Koyama, S , et al. Effect of the COVID-19 epidemic on physical activity in community-dwelling older adults in Japan: a cross-sectional online survey. J Nutr Health Aging. (2020) 24:948–50. doi: 10.1007/s12603-020-1501-6 

 24. Yamada, M, Kimura, Y, Ishiyama, D, Otobe, Y, Suzuki, M, Koyama, S , et al. The influence of the COVID-19 pandemic on physical activity and new incidence of frailty among initially non-frail older adults in Japan: a follow-up online survey. J Nutr Health Aging. (2021) 25:751–6. doi: 10.1007/s12603-021-1634-2 

 25. Goethals, L, Barth, N, Guyot, J, Hupin, D, Celarier, T, and Bongue, B. Impact of home quarantine on physical activity among older adults living at home during the COVID-19 pandemic: qualitative interview study. JMIR Aging. (2020) 3:e19007. doi: 10.2196/19007 

 26. Vincenzo, JL, Hergott, C, Schrodt, L, Rohrer, B, Brach, J, Tripken, J , et al. Capitalizing on virtual delivery of community programs to support health and well-being of older adults. Phys Ther. (2021) 101:1. doi: 10.1093/ptj/pzab001

 27. Buckinx, F, Aubertin-Leheudre, M, Daoust, R, Hegg, S, Martel, D, Martel-Thibault, M , et al. Feasibility and acceptability of remote physical exercise programs to prevent mobility loss in pre-disabled older adults during isolation periods such as the COVID-19 pandemic. J Nutr Health Aging. (2021) 25:1106–11. doi: 10.1007/s12603-021-1688-1 

 28. Gell, N, Hoffman, E, and Patel, K. Technology support challenges and recommendations for adapting an evidence-based exercise program for remote delivery to older adults: exploratory mixed methods study. JMIR Aging. (2021) 4:e27645. doi: 10.2196/27645 

 29. Middleton, A, Simpson, KN, Bettger, JP, and Bowden, MG. COVID-19 pandemic and beyond: considerations and costs of telehealth exercise programs for older adults with functional impairments living at home-lessons learned from a pilot case study. Phys Ther. (2020) 100:1278–88. doi: 10.1093/ptj/pzaa089 

 30. Jennings, SC, Manning, KM, Bettger, JP, Hall, KM, Pearson, M, Mateas, C , et al. Rapid transition to telehealth group exercise and functional assessments in response to COVID-19. Gerontol Geriatr Med. (2020) 6:233372142098031. doi: 10.1177/2333721420980313 

 31. Peretti, A, Amenta, F, Tayebati, SK, Nittari, G, and Mahdi, SS. Telerehabilitation: review of the state-of-the-art and areas of application. JMIR Rehabil Assist Technol. (2017) 4:e7. doi: 10.2196/rehab.7511 

 32. Fetters, MD, Curry, LA, and Creswell, JW. Achieving integration in mixed methods designs-principles and practices. Health Serv Res. (2013) 48:2134–56. doi: 10.1111/1475-6773.12117 

 33. Qualtrics. Qualtrics XM - experience management software. (2022). Available at: https://www.qualtrics.com/.

 34. Washburn, RA, McAuley, E, Katula, J, Mihalko, SL, and Boileau, RA. The physical activity scale for the elderly (PASE): evidence for validity. J Clin Epidemiol. (1999) 52:643–51. doi: 10.1016/S0895-4356(99)00049-9

 35. Michie, S, van Stralen, MM, and West, R. The behaviour change wheel: a new method for characterising and designing behaviour change interventions. Implement Sci. (2011) 6:42. doi: 10.1186/1748-5908-6-42 

 36. Creswell, JW, and Poth, CN. Qualitative inquiry and research design: choosing among five approaches. Thousand Oaks, CA: SAGE Publications (2016). 489 p.

 37. Bisel, RS, and Adame, EA. Post-positivist/functionalist approaches In: RS Bisel, editor. The international encyclopedia of organizational communication. New York: John Wiley and Sons, Ltd. (2017). 1–22.

 38. NVivo. Best Qualitative Data Analysis Software for Researchers. (2022). Available at: https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home.

 39. Braun, V, and Clarke, V. Using thematic analysis in psychology. Qual Res Psychol. (2006) 3:77–101. doi: 10.1191/1478088706qp063oa

 40. Shenton, AK. Strategies for ensuring trustworthiness in qualitative research projects. Educ Inf. (2004) 22:63–75. doi: 10.3233/EFI-2004-22201

 41. Pope, C, Ziebland, S, and Mays, N. Qualitative research in health care. Analysing qualitative data. BMJ. (2000) 320:114–6. doi: 10.1136/bmj.320.7227.114 

 42. Tracy, SJ. Qualitative quality: eight “big-tent” criteria for excellent qualitative research. Qual Inq. (2010) 16:837–51. doi: 10.1177/1077800410383121

 43. Birks, M, Chapman, Y, and Francis, K. Memoing in qualitative research: probing data and processes. J Res Nurs. (2008) 13:68–75. doi: 10.1177/1744987107081254

 44. McAuley, E, Szabo, A, Gothe, N, and Olson, EA. Self-efficacy: implications for physical activity, function, and functional limitations in older adults. Am J Lifestyle Med. (2011) 5:361–9. doi: 10.1177/1559827610392704 

 45. McAuley, E, and Blissmer, B. Self-efficacy determinants and consequences of physical activity. Exerc Sport Sci Rev. (2000) 28:85–8.

 46. Collado-Mateo, D, Lavín-Pérez, AM, Peñacoba, C, Del Coso, J, Leyton-Román, M, Luque-Casado, A , et al. Key factors associated with adherence to physical exercise in patients with chronic diseases and older adults: an umbrella review. Int J Environ Res Public Health. (2021) 18:2023. doi: 10.3390/ijerph18042023 

 47. Nordgren, B, Fridén, C, Demmelmaier, I, Bergström, G, Lundberg, I, Dufour, A , et al. An outsourced health-enhancing physical activity programme for people with rheumatoid arthritis: exploration of adherence and response. Rheumatol Oxf Engl. (2014) 54:1065–73. doi: 10.1093/rheumatology/keu444

 48. Gorzelitz, JS, Stoller, S, Costanzo, E, Gangnon, R, Koltyn, K, Dietz, AT , et al. Improvements in strength and agility measures of functional fitness following a telehealth-delivered home-based exercise intervention in endometrial cancer survivors. Support Care Cancer. (2022) 30:447–55. doi: 10.1007/s00520-021-06415-2

 49. McAuley, E, Jerome, GJ, Marquez, DX, Elavsky, S, and Blissmer, B. Exercise self-efficacy in older adults: social, affective, and behavioral influences. Ann Behav Med. (2003) 25:1–7. doi: 10.1207/S15324796ABM2501_01 

 50. McAuley, E, Lox, C, and Duncan, TE. Long-term maintenance of exercise, self-efficacy, and physiological change in older adults. J Gerontol. (1993) 48:P218–24. doi: 10.1093/geronj/48.4.P218

 51. Taani, MH, Strath, SJ, Cho, CC, Ellis, J, and Oh, H. Objective physical activity levels, sedentary time, and muscle mass, strength, and function: impact on physical and mental health-related quality of life in older adults. Res Gerontol Nurs. (2022) 15:131–9. doi: 10.3928/19404921-20220408-01

 52. Ramsey, KA, Zhou, W, Rojer, AGM, Reijnierse, EM, and Maier, AB. Associations of objectively measured physical activity and sedentary behaviour with fall-related outcomes in older adults: a systematic review. Ann Phys Rehabil Med. (2022) 65:101571. doi: 10.1016/j.rehab.2021.101571 

 53. Bea, JW, Thomson, CA, Wallace, RB, Wu, C, Seguin, RA, Going, SB , et al. Changes in physical activity, sedentary time, and risk of falling: the Women’s health initiative observational study. Prev Med. (2017) 95:103–9. doi: 10.1016/j.ypmed.2016.11.025

 54. Rosenberg, DE, Rillamas-Sun, E, Bellettiere, J, LaMonte, M, Buchner, DM, Di, C , et al. Accelerometer-measured sedentary patterns are associated with incident falls in older women. J Am Geriatr Soc. (2021) 69:718–25. doi: 10.1111/jgs.16923 

 55. Beling, J, and Roller, M. Multifactorial intervention with balance training as a core component among fall-prone older adults. J Geriatr Phys Ther. (2009) 32:125–33. doi: 10.1519/00139143-200932030-00008

 56. Hong, J, Kong, HJ, and Yoon, HJ. Web-based telepresence exercise program for community-dwelling elderly women with a high risk of falling: randomized controlled trial. JMIR Mhealth Uhealth. (2018) 6:e132. doi: 10.2196/mhealth.9563 

 57. Granet, J, Peyrusqué, E, Ruiz, F, Buckinx, F, Abdelkader, LB, Dang-Vu, TT , et al. Web-based physical activity interventions are feasible and beneficial solutions to prevent physical and mental health declines in community-dwelling older adults during isolation periods. J Gerontol A Biol Sci Med Sci. (2023) 78:535–44. doi: 10.1093/gerona/glac127 

 58. Buckinx, F, Aubertin-Leheudre, M, Daoust, R, Hegg, S, Martel, D, Martel-Thibault, M , et al. Impacts of remote physical exercises on functional status and mobility among community-dwelling pre-disabled seniors during the Covid-19 lockdown. J Nutr Health Aging. (2023) 27:354–61. doi: 10.1007/s12603-023-1914-1 

 59. McDuff, J, and Phinney, A. Walking with meaning. Glob Qual Nurs Res. (2015) 2015:60511. doi: 10.1177/2333393615605116

 60. Barnett, DW, Barnett, A, Nathan, A, Van Cauwenberg, J, and Cerin, E. On behalf of the council on environment and physical activity (CEPA) – older adults working group. Built environmental correlates of older adults’ total physical activity and walking: a systematic review and meta-analysis. Int J Behav Nutr Phys Act. (2017) 14:558. doi: 10.1186/s12966-017-0558-z

 61. Gauvin, L, Richard, L, Kestens, Y, Shatenstein, B, Daniel, M, Moore, SD , et al. Living in a well-serviced urban area is associated with maintenance of frequent walking among seniors in the VoisiNuAge study. J Gerontol B Psychol Sci Soc Sci. (2012) 67:76–88. doi: 10.1093/geronb/gbr134 

 62. Lesser, IA, and Nienhuis, CP. The impact of COVID-19 on physical activity behavior and well-being of Canadians. Int J Environ Res Public Health. (2020) 17:3899. doi: 10.3390/ijerph17113899 

 63. De Maio, M, Bratta, C, Iannaccone, A, Castellani, L, Foster, C, Cortis, C , et al. Home-based physical activity as a healthy aging booster before and during COVID-19 outbreak. Int J Environ Res Public Health. (2022) 19:4317. doi: 10.3390/ijerph19074317 

 64. Geraedts, H, Zijlstra, A, Bulstra, SK, Stevens, M, and Zijlstra, W. Effects of remote feedback in home-based physical activity interventions for older adults: a systematic review. Patient Educ Couns. (2013) 91:14–24. doi: 10.1016/j.pec.2012.10.018

 65. Kuldavletova, O, Pasquier, F, Bigot, L, Langeard, A, Gauthier, A, and Quarck, G. Videoconference-based adapted physical exercise training is a good and safe option for seniors. Int J Environ Res Public Health. (2021) 18:9439. doi: 10.3390/ijerph18189439 

 66. Wu, G, Keyes, L, Callas, P, Ren, X, and Bookchin, B. Comparison of telecommunication, community, and home-based tai chi exercise programs on compliance and effectiveness in elders at risk for falls. Arch Phys Med Rehabil. (2010) 91:849–56. doi: 10.1016/j.apmr.2010.01.024 

 67. Lacroix, A, Kressig, RW, Muehlbauer, T, Gschwind, YJ, Pfenninger, B, Bruegger, O , et al. Effects of a supervised versus an unsupervised combined balance and strength training program on balance and muscle power in healthy older adults: a randomized controlled trial. Gerontology. (2015) 62:275–88. doi: 10.1159/000442087 

 68. Lindsay Smith, G, Banting, L, Eime, R, O’Sullivan, G, and van Uffelen, JGZ. The association between social support and physical activity in older adults: a systematic review. Int J Behav Nutr Phys Act. (2017) 14:56. doi: 10.1186/s12966-017-0509-8 

 69. Sepúlveda-Loyola, W, Rodríguez-Sánchez, I, Pérez-Rodríguez, P, Ganz, F, Torralba, R, Oliveira, DV , et al. Impact of social isolation due to COVID-19 on health in older people: mental and physical effects and recommendations. J Nutr Health Aging. (2020) 25:1–10. doi: 10.1007/s12603-020-1469-2

 70. Baez, M, Khaghani Far, I, Ibarra, F, Ferron, M, Didino, D, and Casati, F. Effects of online group exercises for older adults on physical, psychological and social wellbeing: a randomized pilot trial. PeerJ. (2017) 5:e3150. doi: 10.7717/peerj.3150 

 71. Schwartz, H, Har-Nir, I, Wenhoda, T, and Halperin, I. Staying physically active during the COVID-19 quarantine: exploring the feasibility of live, online, group training sessions among older adults. Transl. Behav Med. (2021) 11:314–22. doi: 10.1093/tbm/ibaa141

 72. Beauchamp, MR, Hulteen, RM, Ruissen, GR, Liu, Y, Rhodes, RE, Wierts, CM , et al. Online-delivered group and personal exercise programs to support low active older adults’ mental health during the COVID-19 pandemic: randomized controlled trial. J Med Internet Res. (2021) 23:e30709. doi: 10.2196/30709 

 73. Baez, M, Ibarra, F, Far, IK, Ferron, M, and Casati, F. Online Group-exercises for Older Adults of different physical abilities. In: 2016 international conference on collaboration technologies and systems (CTS), pp. 524–533. (2016). Available at: http://arxiv.org/abs/1609.05329.

 74. Li, F, Harmer, P, Voit, J, and Chou, LS. Implementing an online virtual falls prevention intervention during a public health pandemic for older adults with mild cognitive impairment: a feasibility trial. Clin Interv Aging. (2021) 16:973–83. doi: 10.2147/CIA.S306431

 75. Cyarto, EV, Batchelor, F, Baker, S, and Dow, B. Active ageing with avatars: a virtual exercise class for older adults. In: Proceedings of the 28th Australian conference on computer-human interaction. New York, USA: Association for Computing Machinery, pp. 302–309. (OzCHI ‘16). (2016).

 76. Vaportzis, E, Giatsi Clausen, M, and Gow, AJ. Older adults experiences of learning to use tablet computers: a mixed methods study. Front Psychol. (2018) 9:1631. doi: 10.3389/fpsyg.2018.01631 

 77. Mitzner, TL, Boron, JB, Fausset, CB, Adams, AE, Charness, N, Czaja, SJ , et al. Older adults talk technology: technology usage and attitudes. Comput Hum Behav. (2010) 26:1710–21. doi: 10.1016/j.chb.2010.06.020 

 78. Tural, E, Lu, D, and Austin, CD. Safely and actively aging in place: older adults’ attitudes and intentions toward smart home technologies. Gerontol Geriatr Med. (2021) 7:10173. doi: 10.1177/23337214211017340

 79. Portz, JD, Fruhauf, C, Bull, S, Boxer, RS, Bekelman, DB, Casillas, A , et al. “Call a teenager… That’s what I do!” - grandchildren help older adults use new technologies: qualitative study. JMIR Aging. (2019) 2:e13713. doi: 10.2196/13713 

 80. Luijkx, K, Peek, S, and Wouters, E. “Grandma, you should do it—It’s cool” older adults and the role of family members in their acceptance of technology. Int J Environ Res Public Health. (2015) 12:15470–85. doi: 10.3390/ijerph121214999 

 81. Dura-Perez, E, Goodman-Casanova, JM, Vega-Nuñez, A, Guerrero-Pertiñez, G, Varela-Moreno, E, Garolera, M , et al. The impact of COVID-19 confinement on cognition and mental health and technology use among socially vulnerable older people: retrospective cohort study. J Med Internet Res. (2022) 24:e30598. doi: 10.2196/30598

 82. Bonsaksen, T, Thygesen, H, Leung, J, Ruffolo, M, Schoultz, M, Price, D , et al. Video-based communication and its association with loneliness, mental health and quality of life among older people during the COVID-19 outbreak. Int J Environ Res Public Health. (2021) 18:6284. doi: 10.3390/ijerph18126284 

 83. Sixsmith, A, Horst, BR, Simeonov, D, and Mihailidis, A. Older People’s use of digital technology during the COVID-19 pandemic. Bull Sci Technol Soc. (2022) 42:19–24. doi: 10.1177/02704676221094731

 84. Geraedts, HAE. A home-based exercise program driven by tablet application and mobility monitoring for frail older adults: feasibility and practical implications. Prev Chronic Dis. (2017) 14:E12. doi: 10.5888/pcd14.160227

 85. Government of Canada I. High-speed Internet for all of Canada - Home. (2022). Available at: https://ised-isde.canada.ca/site/high-speed-internet-canada/en/high-speed-internet-all-canada.

 86. Althubaiti, A. Information bias in health research: definition, pitfalls, and adjustment methods. J Multidiscip Healthc. (2016) 4:211–7. doi: 10.2147/JMDH.S104807


Copyright
 © 2024 Mehrabi, Drisdelle, Dutt and Middleton. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-12-1328492-t003.jpg
Perceived barriers Not limiting Slightly limiting  Moderately limiting Very limiting Extremely limitin

Decreased mental wellness 52.6% (30) 17.5% (10) 14.0% (8) 8.9% (5) 7.0% (4)
Lack of access to

54.4% (31) 21.0% (12) 7.0% (4) 12.3% (7) 5.3% (3)
equipment or space
Lack of contact with

54.4% (31) 10.5% (6) 15.8% (9) 7.0% (4) 123% (7)
exercise professionals
Lack of family/peer

54.4% (31) 19.3% (1) 14.0% (8) 12.3% (7) 0% (0)
support
Competing demands 59.6% (34) 19.3% (11) 14.0% (8) 5.3% (3) 1.8% (1)
Lack of exercise knowledge 68.4% (39) 12.3% (7) 12.3% (7) 3.5% (2) 3.5% (2)
Lack of technological skills 70.1% (40) 17.5% (10) 5.3% (3) 5.3% (3) 1.8% (1)
Fear of injury 73.6% (42) 8.8% (5) 10.5% (6) 1.8% (1) 5.3% (3)
Safety concerns 75.4% (43) 8:8%(5) 8% (5) 35% (2) 35%(2)

Lack of technological
89.4% (51) 5.3% (3) 1.8% (1) 3.5% (2) 0% (0)
resources





OPS/xhtml/Nav.xhtml




Contents





		Cover



		“If I want to be able to keep going, I must be active.” Exploring older adults’ perspectives of remote physical activity supports: a mixed-methods study



		Introduction



		Materials and methods



		Study design



		Study sample and recruitment



		Web-based survey



		Semi-structured interviews



		Data analysis



		Quantitative



		Qualitative















		Results



		Participants



		Quantitative results



		Physical activity participation and technology use during the COVID-19 pandemic



		Received remote supports for physical activity and their perceived effectiveness



		Perceived barriers to the adoption of remote supports for physical activity









		Qualitative results



		Theme 1: enabled by knowledge and resources



		Theme 2: diverse motivations for physical activity



		Theme 3: fostering participation through social connection



		Theme 4: supervision and safety: enabling adherence



		Theme 5: virtual exercise: a sustainable option with technological considerations















		Discussion



		Strengths and limitations









		Conclusion and implications



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpubh-12-1328492-t001.jpg
Characteristic Survey Interview

(n=57) (n=15)
Age, years 683 (+7.1) 67.4(£5.8)
Gender, female 75.4% (43) 80.0% (12)
Male 228% (13) 20.0% (3)
Prefer not to disclose 18% (1) 0.0% (0)
Ethnicity, Caucasian 78.9% (45) 86.6% (13)
South Asian 35% (2) 0.0% (0)
Indigenous 18% (1) 67% (1)
Prefer not to disclose 15.8% (9) 6.7% (1)
Country of residence, Canada 92.9% (53) 100% (15)
United States 53%(3) 0.0% (0)
United Kingdom 1.8% (1) 0.0% (0)
Highest level of education, >
82.5% (47) 100% (15)
Post-secondary degree
< High school diploma or
17.5% (10) 0.0% (0)
equivalent
Self-rated physical health, >
57.9% (33) 80.0% (12)
Very Good
Good 280% (16) 20.0% (3)
Fair 123% (7) 0.0% (0)
Poor 1.8% (1) 0.0% (0)
Self-rated mental health, >
59.7% (34) 53.3% (8)
Very Good
Good 280% (16) 33.3% (5)
Fair 123% (7) 13.3% (2)

Poor 0.0% (0) 0.0% (0)





OPS/images/fpubh-12-1328492-t002.jpg
Physical activity supports Perceived effectiveness

Received by Very effective Moderately Slightly effective  Not effective
participants effective

Real-time virtual

43.9% (25) 72.0% (18) 200% () 0% (0) 8.0% ()
exercise programs
Pre-recorded exercise
35.1% (20) 50.0% (10) 25.0%(5) 15.0% (3) 10.0% (2)
videos
E-mailed exercise
246% (14) 286% (4) 7.1% (1) 35.7% (5) 28.6% (4)
programs/instruction
Information for at-
228% (13) 7.7% (1) 15.4% (2) 46.2% (6) 30.8% (4)
home exercise
Phone/web-chat check-
X 8:8% (5) 400% (2) 40.0% (2) 0% (0) 20.0% (1)
ins
Phone/web-chat
8:8% (5) 0% (0) 40.0% (2) 20.0% (1) 40.0% (2)
instruction
Hardcopy exercise
1.8% (1) 100% (1) 0% (0) 0% (0) 0% (0)

programs/instruction





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

“If | want to be able to keep
going, | must be active.” Exploring
older adults’ perspectives of
remote physical activity supports:
a mixed-methods study












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
& frontiers Frontiers in Public Health






