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Abstract: Social isolation and loneliness can create negative health outcomes for older adults. In-
formed by social capital and intergroup contact theories, our goal was to reduce these social problems
using an intergenerational reverse-mentoring program. During fall 2020, we implemented an adapted,
fully online version of Cyber-Seniors that encouraged undergraduate students to provide technology
mentoring to local older adults in a seven-county area in rural Appalachia. We recruited gerontol-
ogy students through the university and local older adults through local aging organizations. We
collected data through pre-and post-tests that included validated measures (Lubben Social Network
Scale-6 and UCLA 3-item loneliness scale) and open-ended questions about the program. Thirty-one
students and nine older adults completed the pre-survey; twenty students and eight older adults
completed the post-survey. We made comparisons using t-tests and considered p < 0.20 to indicate
meaningful differences given the anticipated small sample size in this pilot project. Isolation did not
change among older adults but increased among students in the family domain (p = 0.14) between
baseline and follow-up. Loneliness improved between the pre- and post-tests among older adults
(mean: 5.6 (SD = 2.2) to 4.1 (SD = 1.3), p = 0.17) but not among students (mean: 5.0 (SD = 1.5) to 5.2
(SD = 1.7), p = 0.73). In open-ended responses, older adults described learning new ways to interact
with friends and family as a result of the program. This program was acceptable and suggested
effectiveness in an important health-related domain (loneliness). While larger studies are needed to
fully test the program’s impact, this pilot evaluation suggests that reverse mentoring programs can
be implemented virtually and may improve social outcomes.

Keywords: intergenerational; loneliness; social isolation; program evaluation; internet-based intervention;
rural population; reverse mentoring

1. Introduction

Social isolation and loneliness can create negative health outcomes for older adults [1,2].
Increasing evidence shows that older adults’ social connections significantly reduce the risk
of death. Holt-Lundstad and colleagues found that greater social connection is associated
with a 50% reduced risk of mortality [1]. More specifically, lacking social connections
confers a greater risk of mortality than risk factors such as air pollution, obesity, and
smoking up to 15 cigarettes per day [1]. In the longitudinal Health and Retirement Study,
respondents over 60 years old who experienced loneliness had a decline in activities of daily
living and mobility, indicating functional decline and an increased risk of death [3]. As
Americans are becoming less socially connected, they are at increased risk for depression,
dementia, and cognitive decline [4]. One study found that among community-dwelling
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older adults living in West Virginia, which is part of the Appalachian region of the United
States, social isolation was associated with poorer cognitive function overall and with the
domains of memory, executive function, and attention specifically [5]. Social isolation
refers to having a limited social support network of people one can rely on for emotional
and practical support [6]. Loneliness is a subjective feeling of isolation due to a difference
between desired and actual levels of connection with others [3,7]. Social connections can be
linked to health outcomes using social capital theory, which posits that social connections
lead to greater resources to successfully navigate the life course [8]. Social relationships
promote better health among older adults by increasing a sense of belonging, creating
emotional support networks, and providing opportunities for transferring information
(e.g., treatments, medications) [1,9].

Prior to COVID-19, loneliness was identified as an epidemic, and public health efforts
to increase social connections were prioritized [10]. COVID-19 certainly created challenges
to social interaction because of stay-at-home orders and fears of becoming infected, which,
in turn, led to increased social isolation and loneliness [11–13]. Teater and colleagues
conducted a cross-sectional study to explore social isolation and loneliness levels among
young, middle-aged, and older U.S. adults before and during COVID-19 [14]. They found
U.S. older adults experienced significant increases in social isolation and loneliness. Addi-
tionally, they found that during COVID-19, there was a positive correlation between older
adults reporting social isolation and feeling lonely, including emotional loneliness, social
loneliness, and overall general loneliness [14].

In order to address isolation and loneliness during COVID-19, many people in the
U.S. turned to digital technologies [2]. These technologies facilitated communication and
connection when people could not be physically present with others or have face-to-face
healthcare visits [15]. However, older adults less frequently use technology because of
differences in access to computers and the internet [2,16] and differences in literacy to utilize
online platforms to access the same systems [17] compared to younger adults. During the
pandemic, 74% of Americans 65 years and older communicated with others through email
and/or messaging platforms compared to 80% of people under age 50 [18]. This difference
is more pronounced in rural areas that lack broadband access [2]. Within the Appalachian
region of the United States, 71% of households in rural counties have internet subscriptions,
compared to 83% of households across the United States [19].

One approach to reducing the generational divide is an intergenerational technology
program [20]. Intergenerational programs consist of opportunities for unrelated younger
(usually 24 years old and under) and older (usually 50 years old and over) persons to
interact in meaningful activities [21]. Intergenerational programs bring disparate age
groups together for mutual benefit. Allport established the intergroup contact theory
describing how two disparate groups can come together for positive interactions [22], and
this theory has been applied in online settings [23]. Intergenerational studies that bring
together two disparate age groups in community settings are often guided by the tenets
of contact theory [24–26]. Intergroup contact theory posits five tenets: authority support
(e.g., administrative policies, additional staff), working towards common goals, cooperation,
and equal group status. Pettigrew expanded the theoretical framework to include friendship
building [27]. Intergenerational program participants may vary in age from preschool
through university students and setting such as older adults living in long-term care
facilities or independent community dwellings. Program activities also vary, potentially
including art, music, and technology programs. Intergenerational technology programs
existed prior to COVID-19 [28–30] and have been shown to produce beneficial health
outcomes for both age groups, including increased physical activity, executive functioning,
self-esteem, and reduced anxiety about aging [21]. Prior to COVID-19, intergenerational
programs illustrated the potential to reduce social isolation and loneliness among older
adults [29], but few studies specifically focused on rural communities [31].

Intergenerational programs providing technology mentoring often follow a reverse-
mentoring model [20] wherein younger adults guide older adults by providing support
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and knowledge [32]. One example is a college student teaching an older adult how to use
social media. Most intergenerational programs, including those integrating technology,
are primarily conducted in person [33]. Cyber-Seniors (cyberseniors.org) is a Canadian
non-profit organization founded in 2015 that partners with high schools, colleges, and
universities to train students as technology mentors to older adults [34]. Cyber-Seniors
aims to support older adults in remaining socially connected and self-sufficient as well
as to provide meaningful opportunities for young people through a reverse-mentoring
model. In a study prior to COVID-19, Breck and colleagues implemented the Cyber-Seniors
program as a means of reverse mentoring young adults’ digital skills assisting older adults
in increasing digital competence and social connections [29].

This study expanded on previous research of intergenerational technology programs
by implementing an online version of Cyber-Seniors in a rural region of the United States
during COVID-19. To our knowledge, this is the first study that utilized the Cyber-Seniors
infrastructure to conduct intergenerational reverse-mentoring at a distance in a university
setting. The purpose of this pilot study was to assess whether participating in an online
Cyber-Seniors program with university students changed social isolation and loneliness
among older adults receiving reverse-mentoring technology assistance during COVID-19.

2. Materials and Methods
2.1. Program Overview

During the fall of 2020, a university located in the southern Appalachian Mountain re-
gion of the United States partnered with the local Area Agency on Aging (AAA) to increase
the social connectivity of younger and older adults as well as bridge the intergenerational
divide. The AAA is a primary resource for older adults in this rural area and a central hub of
resources for the seven counties making it an ideal partner to reach rural older adults. Phys-
ical distancing due to COVID-19 presented an increased need for digital literacy to provide
social connectivity; however, protecting vulnerable older adults and immunocompromised
adults also presented challenges in bringing generations together in person, especially
in rural communities. Through the initial planning and needs assessment conversations
with community partners, it became evident that there were three local community needs;
(1) trained student volunteers who could serve as technology mentors to older adults,
(2) older adult participants that were willing to learn and/or expand their technical skills,
and (3) online programs that would serve as enrichment and recreational opportunities
for homebound older adults during COVID-19. These topic areas were informed by the
needs assessment conducted by the local AAA and by observations from staff in local
aging organizations. Guided by the tenets of contact theory [22,27], the program gained
authority support from the local AAA and the university. Then, the program focused on
a common goal of improving digital literacy among older adults through a cooperative
environment between university students and older adults. Program participation also
created the potential for building lasting friendships.

For this study, the university partnered with the Cyber-Seniors organization to provide
program support. The Cyber-Seniors organization maintains partnerships with representa-
tives at high schools, colleges, and universities, providing them with varied service models
of program delivery. Cyber-Seniors programs typically have younger, and older adults
work together in person at senior centers, libraries, and community centers. However,
the pandemic required physical distancing, and some programs attempted to move to an
online setting. To become a technology mentor, university students completed the required
mentor training and watched the Cyber-Seniors documentary. The Cyber-Seniors online
self-paced training included topics such as tips for working with older adults, best practices
for teaching technology to older adults, how to teach older adults to stay safe online, and
how to troubleshoot technology problems. Students were required to earn a minimum of
80% proficiency on six quizzes to be considered a Cyber-Seniors mentor. In addition to
the training, students watched the Cyber-Seniors documentary to learn about the history
and benefits of reverse-mentoring before being matched with an older adult mentee. The
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study team developed support materials, communicated with students via email, and
met with students outside of class to facilitate their Cyber-Seniors enrollment and training
and to provide technical support. This project was designed to demonstrate its feasibility
and did not have any external funding; therefore, the size and capacity were limited to
what the small project team could manage, i.e., engaging a single university course as the
source of mentors and recruiting as many local older adults as possible with support from
community organizations.

The university Cyber-Seniors program coordinator communicated with older adults
over the phone to assess the older adults’ technology needs. Then, based on university
student mentors’ self-identified technology skills and availability, the university Cyber-
Seniors program coordinator matched the older adult participant with a student technology
mentor. The technological needs of the older adult participants ranged from learning how
to find videos on YouTube, creating a spreadsheet to track personal spending, connecting
a Bluetooth-enabled smart device to a car, using a new device to access Zoom meetings,
and setting up an email account. Though the technology needs of the older adults ranged
in levels of complexity, they were able to describe their need for mentoring in enough
detail during the initial phone call assessment. This conversation enabled the university
Cyber-Seniors program coordinator to summarize the individual participant’s familiarity
with technology and their specific needs. Both university students and older adult par-
ticipants were paired through the Cyber-Seniors system and then connected via phone
calls to introduce themselves to one another and engage in the reverse-mentoring process.
The student technology mentors offered solutions while on the phone or through video
conferencing. Once the technology mentor identified the older adult’s technology skill level,
they were often able to provide instructions and support to transition to video conferencing
(i.e., Zoom). Intergenerational pairs participated in a range of 1 to 4 sessions during the
3-month pilot program, and each session had an average length of 1.5 h. This study was
reviewed and classified as non-human subject research by the Institutional Review Board
(IRB) at Appalachian State University (#21-0031).

2.2. Participants
2.2.1. Older Adults

Older adult participants were recruited through the local AAA, which is connected
with seven senior centers, other community organizations, and general community out-
reach. Using both print and digital advertisements, we distributed flyers via home-
delivered meal organizations, created advertisements through the public library, and
posted on social media. Senior center directors made phone calls to individual older adults
to tell them about the program. Older adults registered for the program by emailing or
calling the Cyber-Seniors program coordinator at the university. The recruitment process
targeted individuals 50 years and older. In order to participate, older adults were required
to have a telephone and a device (i.e., smartphone, laptop, printer, desktop computer).
During the registration process, the university coordinator identified the needs of the older
adult participant and confirmed they had an available device. Participants were invited
to complete pre- and post-program surveys (described in more detail below). The survey
included a statement about this study and asked for their consent to participate. Upon
completion of both pre-and post-program surveys participants received one $50 gift card.
Nine older adults completed the pre-survey, and eight completed the post-program survey.
The average age of older adult participants was 73.5 years [range: 61–86], and they all lived
in the southern Appalachian region.

2.2.2. University Students

The university student participants in this study were recruited from an upper-level
undergraduate gerontology course. Students could complete course requirements without
participating in the Cyber-Seniors evaluation. The students were given information in
class to register through the Cyber-Seniors online system. Sixty-four (64) students were
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enrolled in the class, and thirty-one students provided consent to participate in this study.
All 31 students completed the pre-survey, and 20 completed the post-program survey. Of
these, 14 students (45%) reported on the pre-survey that they worked with a local adult,
and the remaining 17 (55%) reported working with an older adult they knew, most often a
grandparent. In the post-survey, 11 student respondents (55%) worked with a local older
adult, and 9 (45%) worked with an older adult they already knew.

2.3. Measures

The pre-program survey was available during the first month of the semester (Au-
gust/September 2020) and the post-program survey during the last month of the semester
(November/December 2020); these two time points were about 3 months apart. Participants
received an email with a link to an online survey through Qualtrics. The surveys included
validated measures and open-ended questions about the program and were administered
through Qualtrics (see Supplementary Materials).

Both students and older adults answered questions to measure social isolation and
loneliness. Respondents’ social networks—a marker for social isolation—were measured
using the Lubben Social Network Scale-6, a six-item measure with two subscales that
represent connections to family (3 items) and friends (3 items) [35–37]. Questions ask
respondents to report how many people they see or hear from at least once a month, how
many they feel close to and could call on for help, and how many they can talk about private
matters with. Each of these questions is asked separately about relatives and about friends.
There are five response options for each item: none (0), one (1), two (2), three or four (3),
five to eight (4), and nine or more (5) people. Scores were summed across all six items
and within each of the two subscales. Total scores can range from 0–30, and family and
friend subscores can each range from 0–15, with higher scores indicating a larger network
and, therefore, less isolation. We used the UCLA 3-item Loneliness Scale [38] to measure
loneliness. In addition to other populations, the shortened version of the UCLA Loneliness
Scale is valid and reliable (Cronbach’s Alpha = 0.89) for older adults [39] and has been used
in studies with older adults [40,41]. These three items ask respondents how often they feel
they lack companionship, feel left out, and feel isolated from others. Response options are
hardly ever (1), some of the time (2), and often (3). The loneliness score is the sum of all
three items and can range from 3–9 with higher scores representing more loneliness.

In addition to these closed-ended questions, the post-survey included 6 statements or
questions developed for the evaluation that allowed participants to write in response:

1. Please tell us about your experience with this program.
2. How have your ideas about working with [young/older] adults changed or remained

the same from your participation in this program? Please describe.
3. How have your interactions with others changed during the current COVID situation?
4. Please describe if your participation in this program provided any additional oppor-

tunities for social interaction and how that made you feel.
5. Please describe any specific interactions through this program that influenced your

ideas of [young/older] adults.
6. Why would or wouldn’t you recommend the Cyber-Seniors program?

2.4. Analysis

This study utilized surveys with both quantitative (defined response options) and
qualitative (open-ended responses) data to address the study purpose. We used a trian-
gulation of methods by simultaneously gathering qualitative and quantitative data to be
more comprehensive and gain a richer understanding of the participants’ perspectives [42].
For defined response questions, we calculated and compared mean scores and standard de-
viations on the isolation and loneliness scales during the pre- and post-program periods for
older and younger adult participants. Although we did not anticipate adequate statistical
power to make comparisons a priori given the inclusion of a single course in the pilot, we
conducted t-tests of the differences between pre- and post-program surveys. We used a
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conservative alpha value of 0.20 to indicate statistical differences given the planned small
sample size. Our primary analyses included all respondents at each point in time (pre and
post). As a sensitivity analysis, we included only respondents who answered both the pre-
and post-surveys (linked by participant ID).

Analysis of the open-ended questions was guided by directed content analysis [43].
The structured approach of directed content analysis was more suitable for this study
than other approaches because of prior research on our a priori domains of focus (i.e.,
loneliness and social isolation). Aligned with the definitions of the study domains, three
authors (J.J.J., E.D.B., K.U.) coded responses with isolation and loneliness as predetermined
codes. To study trustworthiness, we had three authors independently read and code the
participants’ open-ended responses. Then, the three authors met to reach a consensus on
which responses represented the domains of interest. Three additional codes (i.e., learned
something new, general program feedback, digital divide) were also identified that were
not applicable to this study. Exemplar open-ended responses to the domains of interest are
provided as descriptive evidence to support the quantitative findings [43].

3. Results
3.1. Older Adult Experiences

At baseline, older adults’ mean score on the Lubben Social Network Scale-6 was 19.6
(SD = 7.3; Table 1). After participating in the program, it increased to 21.4 (SD = 7.1), on
average, indicating lower social isolation at the later time point, though this difference
was not statistically significant (p = 0.61). Subscale scores also did not change significantly,
but mean scores increased, on average, at follow-up in both the family (9.6 [SD = 4.1]
to 10.9 [SD = 3.4], p = 0.48) and friends (10.0 [SD = 4.0] to 10.5 [SD = 4.6], p = 0.81)
domains. Comments from older adults in the open-ended questions supported the notion
that isolation decreased because of skills developed in the program. In response to the
question about COVID-19, many reported that they had separated themselves from family
and friends because of concerns about illness, often because of their underlying health
conditions. One participant noted that COVID-19 had created both isolation and feelings
of loneliness: “COVID has changed everything, nothing is the same. I am isolated, mask[s]
are uncomfortable so I just stay home. Unless I go to the doctor. Not seeing my family is
devastating. (#108)” The Cyber-Seniors program provided older adults with an opportunity
to expand their network or reconnect with family and friends using technology. As one
participant said, “I was able to interact with my Rotary Club on a weekly basis through
Zoom, which Miss [student name] taught me how to do. I am very grateful to her for this,
and grateful to you too for this program. (#102)”.

Loneliness was lower among older adult participants at the post-program time point
than at baseline, and this difference was statistically significant (p = 0.17). The mean score
on the UCLA three-item Loneliness Scale was 5.6 (SD = 2.2) at baseline and 4.1 (SD = 1.3)
in the follow-up survey. Several participants indicated in their comments that the Cyber-
Seniors program alleviated some of their feelings of loneliness by offering something to
look forward to in their days while staying at home. For example, one said, “I found myself
looking forward to [student name]’s call on Tuesday at 11:30 am. As I use the technology
I learned from these sessions I catch myself saying ’thank you, [student name].’ Guess I
have made a lasting friend. (#101)” Others indicated that program participation helped
them stay connected virtually during the pandemic using social media and web-based
communication tools.
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Table 1. Mean social network and loneliness scores among older adults and students participating in
the Cyber-Seniors program, August–December 2020.

Measure

Older Adults Students

Baseline
Mean (SD)

(Range)
n

Follow-Up
Mean (SD)

(Range)
n

p-Value 1

Baseline
Mean (SD)

(Range)
n

Follow-Up
Mean (SD)

(Range)
n

p-Value 1

Social isolation
(Lubben Social

Network Scale-6; Total)

19.6 (7.3) 21.4 (7.1)
0.61

19.6 (4.3) 18.0 (4.1)
0.20(6–27) (10–28) (10–30) (12–29)

n = 9 n = 8 n = 30 n = 18

Family domain
9.6 (4.1) 10.9 (3.4)

0.48
9.4 (3.0) 8.1 (2.8)

0.14(3–14) (7–15) (3–15) (3–14)
n = 9 n = 8 n = 30 n = 18

Friends domain
10.0 (4.0) 10.5 (4.6)

0.81
10.3 (2.7) 9.9 (2.7)

0.69(1–14) (3–15) (5–15) (5–15)
n = 9 n = 8 n = 30 n = 18

UCLA 3-item
Loneliness Scale

5.6 (2.2) 4.1 (1.3)
0.17

5.0 (1.5) 5.2 (1.7)
0.73(3–9) (3–6) (3–8) (3–9)

n = 7 n = 7 n = 30 n = 18

Note: Higher scores on the social isolation measure indicate a larger network and, therefore, less isolation.
Conversely, higher scores on the loneliness measures indicate more loneliness. 1 p-value based on a t-test
comparing baseline and follow-up within the group (e.g., baseline and follow-up for older adults).

3.2. University Student Experiences

Unlike older adults, students reported more social isolation at follow-up than at
baseline: mean scores on the Lubben Social Network Scale-6 went from 19.6 (SD = 4.3)
to 18.0 (SD = 4.1); this difference was not statistically significant (p = 0.20). Students did
report significantly fewer connections in the family domain (9.4 [SD = 3.0] to 8.1 [SD = 2.8],
p = 0.14) over the course of the program. Scores also declined, on average, in the friends
domain (10.3 [SD = 2.7] to 9.9 [SD = 2.7]), but not significantly (p = 0.69). Mean loneliness
scores increased slightly, but not significantly (p = 0.73), among students, from 5.0 (SD = 1.5)
on the baseline survey to 5.2 (SD = 1.7) on the post-program survey.

3.3. Sensitivity Analyses

When we included only respondents who answered both pre- and post-surveys, the
results were similar to those reported above. Specifically, among the five older adults who
completed the Lubben Social Network Scale-6 at both time points, the mean overall social
network score increased from 20.4 (SD = 8.4) [range: 6–27] to 22.8 (SD = 7.5) [range: 10–28],
but the difference was not statistically significant (p = 0.65). Mean scores also increased in
both the family and friends domains: 10.0 (SD = 3.3) [range: 5–13] to 11.8 (SD = 3.0) [range:
7–15] in the family domain and 10.4 (SD = 5.4) [range: 1–14] to 11.0 (SD = 4.6) [range: 3–14]
in the friends domain. Neither of these was statistically significant (p = 0.40 for family
and p = 0.85 for friends). Two older adults did not answer the loneliness items at baseline.
Among the remaining three, the mean loneliness score declined from 6.0 (SD = 2.0) [range:
3–6] at baseline to 4.0 (SD = 1.2) [range: 4–8] at follow-up, which was statistically significant
by our criteria (p = 0.12) and consistent with the full sample result.

Ten students could be linked in the pre- and post-survey. Similar to the full group of
student participants, isolation among these 10 students increased between the two time
points with scores declining from 20.0 (SD = 4.5) [range:10–26] to 19.0 (SD = 4.8) [range:
12–29], on average. These declines occurred in both family (9.5 (SD = 4.8) [range: 3–13]
to 9.2 (SD = 2.9) [range: 4–14]) and friends (10.5 (SD = 2.9) [range: 6–14] to 9.8 (SD = 8.1)
[range: 6–15]) domains. None of these differences were statistically significant (p = 0.63
overall, p = 0.83 for family, and p = 0.56 for friends). Loneliness also increased slightly
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among these 10 students, from 4.8 (SD = 1.8) [range: 3–8] at baseline to 5.0 (SD = 1.3) [range:
3–7] at follow-up, though the difference was not statistically significant (p = 0.78).

4. Discussion

This fully online adaptation of the Cyber-Seniors mentoring program suggests that
it is effective for older adults in Appalachia in reducing loneliness. While we did not
see significant differences in social isolation, the results indicate a possible benefit in that
domain as well, as students experienced a reduction in family connections over the semester
while older adults did not. Findings from this study suggest existing intergenerational
technology mentoring programs can successfully transition to an online delivery format
and that they may serve as a mechanism for social change, decreasing loneliness among
participating older adults [2]. These changes are notable given that they occurred during
the first year of COVID-19 (August–December 2020), when people involved in the study
were experiencing many changes in their lives and routines.

Previous Cyber-Seniors research focused on outcomes resulting from in-person pro-
gram implementation [20,29,38,44]. Findings from this adapted fully online model were
consistent with Breck and colleagues’ qualitative findings that program participation in-
creased connection [29]. In addition to the quantitative findings of this study, older adults’
qualitative comments also illustrated that they acquired new skills and confidence to use
digital tools, thereby enabling them to increase connectivity with others and preventing
loneliness. COVID-19 accelerated online program implementation that may address social
isolation and loneliness [45]. While these pilot results are encouraging, the challenges
of implementing an online technology program were substantial. The program required
personnel who had the skills to assist student technology mentors from a distance and who
could devote time to addressing technical challenges encountered by students and older
adults alike. Future studies should examine the implementation process in diverse contexts,
including program components, delivery platforms, classroom context, and university
characteristics.

This study had limitations, including small sample size and the lack of in-depth
qualitative data. Recruitment of local older adults was a challenge, potentially because
of a lack of resources for outreach but also possibly because of skepticism or uncertainty
of online interaction on the part of many older adults in the community. Finally, the
results from our region of Appalachia may not generalize to older adults in all rural areas.
There is also the potential that observed differences could result from different individuals
responding to the pre- and post-surveys rather than changes during the program period.
Our sensitivity analyses suggest that this did not occur in the pilot and that respondents
at both time points were relatively similar. Older adults and students who completed
surveys at both time points reported less isolation than their peers who completed only
a single time point, on average. This does suggest that non-respondents may have been
more isolated and lonelier than respondents, but we do not have data to evaluate whether
this impacted the program’s effect. Future studies that are larger will be needed to test
whether this fully online adaptation of Cyber-Seniors is effective in reducing isolation and
loneliness among older adults in rural areas. Additional work in both rural and urban
settings and studies that include both in-person and fully online options will be helpful in
understanding whether online intergenerational programs can reduce disparities in rural
and other areas with limited resources. Future studies could benefit from enrolling older
adults in person and then shifting to an online or hybrid option.

As rural Appalachian areas increase access to broadband [2,19], there will be an
increased demand for partnerships to build community capacity for addressing the digital
needs of older adults. In rural Appalachian communities, older adults face economic
disadvantages, a greater risk of chronic disease, and limited access to the internet and
devices [46,47]. Although this study was conducted during COVID-19 physical distancing
restrictions, rural communities historically have struggled to provide services to residents
due to physical distance from large healthcare institutions and service providers and
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limited staff [48]. Intergenerational technology programs (e.g., Cyber-Seniors) provide
organizations with the infrastructure to recruit, train, schedule, and evaluate programs. By
increasing digital access and technology skills, rural older adults would have more support
services available. Adding an online option along with in-person services can expand access
for older adults who are homebound or have health conditions or impairments that make
it difficult for them to attend in-person programming. Aligned with contact theory [22,27],
authority support at the local level is essential and requires strong partnerships between
organizations such as Area Agencies on Aging and high schools/colleges/universities. It
would behoove future studies to collaborate with local champions to increase buy-in and
ease the concerns of older adults who are hesitant to ask for technology assistance in a fully
online program.

5. Conclusions

This pilot study suggests that an online reverse mentoring program improves social
outcomes for older adults in rural areas or when in-person contact is not possible. Further
studies are needed to validate these findings. Intergenerational technology mentoring
programs have the potential to decrease loneliness and social isolation because they support
positive social connections between older adults and university students while enhancing
skills. These social connections, in turn, may improve health among older adults.
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