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Abstract
Background and Objectives: This study tests the feasibility of using virtual reality (VR) with older adults with mild cogni-
tive impairment (MCI) or mild-to-moderate dementia with a family member who lives at a distance.
Research Design and Methods: 21 residents in a senior living community and a family member (who participated in the VR 
with the older adult from a distance) engaged in a baseline telephone call, followed by 3 weekly VR sessions.
Results: Residents and family members alike found the VR safe, extremely enjoyable, and easy to use. The VR was also ac-
ceptable and highly satisfying for residents with MCI and dementia. Human and automated coding revealed that residents 
were more conversationally and behaviorally engaged with their family member in the VR sessions compared to the base-
line telephone call and in the VR sessions that used reminiscence therapy. The results also illustrate the importance of using 
multiple methods to assess engagement. Residents with dementia reported greater immersion in the VR than residents with 
MCI. However, the automated coding indicated that residents with MCI were more kinesically engaged while using the VR 
than residents with dementia.
Discussion and Implications: Combining networking and livestreaming features in a single VR platform can allow older 
adults in senior living communities to still travel, relive their past, and engage fully with life with their family members, 
despite geographical separation and physical and cognitive challenges.

Translational Significance: Combining networking and livestreaming features in a single virtual reality plat-
form can allow older adults in senior living communities to still travel, relive their past, and engage fully with 
life with their family members, despite geographical separation and physical and cognitive challenges.
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Because people are living longer, the number of people with 
Alzheimer’s disease (AD) and Alzheimer’s disease-related 
dementias (ADRD) is expanding exponentially, affecting 
approximately 5.4 million Americans (Centers for Disease 
Control and Prevention, 2020). Given that most older 
adults with dementia eventually end up in long-term care, 
there is an urgent demand for senior living communities 
to provide the type of quality care that older adults with 
dementia and their family members desperately want and 
deserve (Sury et  al., 2013). Unfortunately, even if senior 
living communities provide high-quality care, many resi-
dents find themselves feeling lonely, isolated, and discon-
nected from their family and the rest of the world which, in 
turn, can dramatically diminish mental health and increase 
emergency hospitalizations and further cognitive deficits 
(Burgener et al., 2015). In addition, adult children increas-
ingly do not live near their parents and are managing dual-
career families of their own, making it incredibly difficult 
for them to care for their parents (Cagle & Munn, 2012). 
Adult children often experience anxiety and feel as if their 
caregiving is inadequate, especially if their parent has de-
mentia (Koenig et al., 2014; Sury et al., 2013). Coronavirus 
disease 2019 (COVID-19) has undoubtedly exacerbated all 
of these feelings of anxiety, distress, and isolation on the 
part of the older adults and their family.

New technologies are necessary that can help reduce the 
emotional burden of AD/ADRD for older adults and their 
family members. Virtual reality (VR) technology can pro-
vide an innovative, drug-free, and affordable solution to 
these challenges by enabling older adults in senior living 
communities to maintain important family relationships, 
engage fully with life, and reconnect with their past (see also 
Moyle et al., 2018; Sayma et al., 2020). There is neurolog-
ical, behavioral, and physiological evidence that virtual 
environments allow people to feel the emotional presence 
of others in ways that surpass their location in space (Biocca 
et  al., 2003). Unfortunately, little research has examined 
the impact of VR on older adults’ social relationships, po-
tentially because of the lack of advanced communication 
features of most VR technology for older adults.

VR can allow multiple people to engage in VR activities 
together simultaneously, even if they live in different geo-
graphical locations. Preliminary testing of the VR program, 
Rendever, among groups of residents without cognitive 
impairments showed that the technology improved mood, 
energy, emotional and social well-being, and physical 
health (Lin et al., 2018). However, its remote capabilities 
with older adults (regardless of their level of cognitive im-
pairment) remain to be tested. Rendever is unique from 
other VR platforms for older adults because it uses net-
working technology that allows everyone on the network 
to experience the same content simultaneously— enabling 
group travel, co-viewing of virtual photos and videos, and 
other experiences. This VR platform also includes a live 
communication component that enables people to speak 
with each other remotely in the virtual world even if they 

are geographically separated, allowing for the maintenance 
of crucial social bonds. In the current study, the feasibility 
of using this VR platform with residents with mild cogni-
tive impairment (MCI) or mild-to-moderate dementia and 
a family member who lives at a distance is evaluated.

The Feasibility of VR With Older Adults With 
Cognitive Impairments
VR has the potential to alter the way older adults feel about 
their relationships and the world around them. VR “is an 
experiential interface in which the components of percep-
tion (visual, tactile, and kinesthetic) are the bases for inter-
activity, encouraging a sense of ‘being there’—that is, the 
sensation of being actually inside the virtual environment” 
(Optale et  al., 2010, p.  349). Residents in senior living 
communities are often separated from the rest of society 
socially and spatially (Lin et al., 2018). VR is different than 
other forms of technology because of telepresence or im-
mersion into a virtual world. Rather than simply chatting 
with family via a video screen, VR provides rich sensory 
stimuli that can make older adults feel as if they are actually 
inside the virtual world engaging in real activities with their 
loved ones (Cummings & Bailenson, 2016). VR could allow 
older adults with cognitive and/or physical impairments to 
continue to grow, experience new sensations, travel, and 
live life outside senior living communities (see also Appel, 
Appel, et al., 2020; Appel, Kisonas, et al., 2020).

The immersive nature of VR promotes greater engage-
ment with the stimulus. Engagement is a multifaceted con-
cept describing characteristics of an experience that draw 
people into a task. When people experience elevated engage-
ment, they are intensely focused and curious about novel 
stimuli, they feel challenged and lose awareness of time, 
and experience intrinsic motivation (Jensen et  al., 2016). 
Engagement is related to behaviors that are often called 
“immediacy” or “involvement” by nonverbal communica-
tion experts because it is part of the “approach” behaviors 
that demonstrate liking and positive regard (Guerrero, 
2005). Engagement is often measured with self-reports 
that capture a retrospective summary of an experience, but 
Jensen and colleagues (2016) argue that coding behaviors 
as a measure of engagement allows for the measurement of 
engagement during the experience while it is actually hap-
pening rather than after the fact. In addition, many of the 
behaviors associated with engagement (e.g., immediacy in 
the voice, arousal) are often difficult for individuals to re-
call and may occur outside the individuals’ awareness (see 
Derrick et al., 2011). Finally, self-report measures are sub-
jective and may be susceptible to self-report biases such as 
acquiescence and desirability, whereas coded behaviors, on 
the other hand, are relatively more objective (Jensen et al., 
2016). Consequently, we employ a combination of self-
reports of immersion and human and automated coding 
of nonverbal markers of kinesic (e.g., wide gestures, trunk 
movement, reaching for objects), vocalic (e.g., animated 
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voice), and facial engagement (e.g., smiling, frowning), as 
well as conversational engagement with the family member 
while using the VR.

Virtual worlds could also create a feeling of security for 
residents with dementia, who are anxious without their 
family, and for their adult children, who long for a connec-
tion with the parent they used to know. Social presence is 
the feeling of being with another person in a virtual envi-
ronment (Biocca et al., 2003). It allows people to transcend 
their location in space and feel as if they are with each 
other psychologically (Lombard & Ditton, 1999, unpub-
lished manuscript). VR activates psychological processes in 
the brain that become stimulated when people are focused 
on each other (Biocca et al., 2003; Cummings & Bailenson, 
2016). A  component of social presence is the notion of 
copresence or “the degree to which the observer believes 
he/she is not alone and secluded, their level of peripheral 
or focal awareness of the other, and their sense that the 
other is peripherally or focally aware of them” (Harms & 
Biocca, 2004, p. 1). VR could help residents and their adult 
children maintain essential emotional bonds, especially if 
their children do not live near the senior living community. 
Adult children who care for their parent from a distance 
worry about their parent’s care (Sury et al., 2013) and have 
been shown to have similar levels of distress to siblings who 
are local, but report greater dissatisfaction with informa-
tion they receive about their parent’s care (Thompsell & 
Lovestone, 2002). Engaging in VR with one’s parent could 
combat these adverse effects of geographic distance.

VR has been used successfully with older adults with MCI 
and mild-to-moderate AD/ADRD to enhance cognition, 
navigation, spatial orientation, attention, spatial memory, 
mobility, and balance (Manera et al., 2016; McEwen et al., 
2014; Repetto et al., 2016). Research on residents with and 
without dementia suggests that VR is safe, enjoyable, and 
can induce positive affect (Appel, Appel, et al., 2020; Appel, 
Kisonas, et  al., 2020). For instance, virtual environments 
have been found to increase joy and relaxation in residents 
and reduce anxiety and sadness (Angelini et  al., 2015). 
Researchers have also tested sustained attention while 
using VR in a target finding task (i.e., correctly identifying 
certain human images in pictures), compared to a paper 
version of the same task, among residents with MCI and 
dementia (Manera et  al., 2016). Residents, regardless of 
the level of cognitive impairment, found the VR enjoyable 
and reported high feelings of security and low levels of dis-
comfort and anxiety using it. Approximately 70% of the 
participants also preferred the VR condition over the paper 
condition. In addition, residents with apathy were more 
interested in the VR condition than the paper condition, 
compared to residents who were non-apathetic.

Little research, however, has examined the impact 
of VR on older adults’ social relationships, regardless of 
their level of cognitive impairment. No research, to our 
knowledge, has examined shared VR experiences with 
older adults, with or without cognitive impairments, and 

their family members. What is often missing from the VR 
designed for older adults is sophisticated communication 
and networking functions that would make this possible. 
The ability to reach out and “touch” the family photos and 
travel back in time to one’s childhood home and other fa-
miliar locations with one’s adult child while sharing stories 
about these experiences should facilitate positive engage-
ment with the technology and conversational engagement 
with the other person—for both the parent and the adult 
child. VR has been used with older adults without cogni-
tive impairments for reminiscence therapy and shown that 
the number of memories generated is greater with familiar 
than unfamiliar settings (Chapoulie et  al., 2014). Other 
researchers have found that VR can enhance autobiograph-
ical memory in older adults with MCI (Benoit, 2015) and 
that VR can improve memory in older adults with MCI 
more than music therapy (Optale et al., 2010). The current 
study extends this work by exploring whether VR focused 
on past memories can be used with residents with MCI and 
dementia and their family members, who can reminisce 
about these experiences together remotely.

Residents with dementia long to maintain family 
connections, have control over their lives, and feel as if their 
lives still have meaning (Eriksen et al., 2016; Moyle et al., 
2011). VR could provide an important means through 
which they maintain their relationships with family and re-
claim their past. Adult children typically provide a strong 
sense of familiarity and security for residents with dementia 
(Moyle et  al., 2011). Using VR from a distance with an 
older adult parent in a senior living community could also 
benefit adult children by reducing their guilt about their 
parent’s quality of life. However, we first need to show that 
VR can be used with residents with dementia and that the 
software and remote capabilities work. Thus, this project 
involves a feasibility study of VR with residents with MCI 
or mild-to-moderate dementia and their adult children 
(or other close family members) who live at a distance to 
evaluate (a) the acceptability, engagement, and usability 
challenges of the long-distance and networking features of 
VR with this population, and (b) whether residents with 
MCI and AD/ADRD differ in their acceptability, engage-
ment, and ability to use it.

Method

Participants

Data were collected from 21 family dyads from one 
senior living community (Maravilla, Santa Barbara, CA) 
in August 2019 to March 2020. Residents ranged in age 
from 54 to 94 years old (M = 83.10, SD = 9.76). The ma-
jority were female (18 females, three males) and identified 
as White (n  =  19). The residents were well educated, 
with most having at least a Bachelor’s degree (72%). 
Mini-Mental State Examination-2 (MMSE-2) scores 
ranged from 13 to 26 (M = 22.19, SD = 3.72). MCI was 
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categorized as scores 25–26, mild dementia as 21–24, and 
moderate dementia as 13–20 (see also Vertesi et al., 2001). 
The MMSE is one of the most commonly used assessments 
of cognitive impairment and is often used to screen older 
adults for clinical trials. The MMSE-2 provides revised 
questions and is more sensitive to detection of MCI. Nine 
residents had MCI, four had mild dementia, and eight had 
moderate dementia (see Supplementary Table 1). Three of 
the residents with moderate dementia had a spouse living 
with them. Two of these residents wanted their spouse to 
be in the room while using the VR. Although we did not 
collect data from the spouses, they appeared to experience 
joy watching their loved one engage in the VR with their 
adult child. In one of the cases, the spouse wanted to try 
the VR himself at the end of the study and his other son 
came to the senior living community to try it with him. 
The entire family benefited from the study, either directly 
or indirectly.

Family members ranged in age from 18 to 83 (M = 
59.86, SD = 14.12), and included more males than females 
(nine females, 12 males). The majority (n = 17)  were 
adult children, but the sample also included adult siblings  
(n = 3) and one godson. Six of the family members lived 
across the country and the rest lived in different parts of 
California, at least 45 min driving distance from the senior 
living community. On average, family members talked 
to their loved one once a week and visited them every 
2 months in the senior living community. Only two of the 
family members were the primary caregivers for the resi-
dent. Most of the family members had siblings who were 
geographically closer to the resident who were the primary 
caregivers. On average, the residents reported being very 
close to the family member (M  =  4.03, SD  =  0.61 on a 
5-point Likert scale) participating in this study and were 
satisfied with that relationship (M  = 5.00, SD  = 0.72 on 
a 6-point Likert scale) at baseline. Every participant was 
compensated $100.

Recruitment and Informed Consent

The study was first approved by the Full Institutional Review 
Board. A letter was mailed to eligible families explaining the 
study, inviting them to participate, and allowing them to 
opt out. The staff then announced the study to residents. 
The researchers also attended townhalls and talked to the 
residents one-on-one. If the resident was interested, the re-
searcher conducted the MMSE-2 and gathered contact in-
formation for the adult child who lived at a distance. If there 
was more than one adult child who lived at a distance, the 
researchers randomly chose one of the adult children to par-
ticipate. Three of the participants did not have adult children 
but wanted a sibling or godson (who was considered a son) 
to participate instead. Potential participants were screened 
for hallucinations, paranoia, aggression, vertigo, or an abu-
sive relationship with the family member. Formal consent 
was gathered from everyone at the start of the baseline 
survey. Residents with dementia were reconsented every 
time they used the VR and consent was obtained from legal 
representatives. If they had dementia, the researcher ver-
bally went through the most important parts of the consent 
form one at a time and asked the resident to indicate that 
they understood each point before using the VR. During this 
process, the family member could also listen through the 
headset and offer assistance explaining the study if needed. 
Having the family member in the study with them provided 
a type of shared consent. For the residents with moderate 
dementia, three of them had spouses with them who also 
provided consent before every VR session. There were no 
issues with the consent process.

Procedures

Resident–family member dyads completed a baseline tel-
ephone conversation (T1), followed by weekly VR ses-
sions for 3 consecutive weeks (T2–T4) (see Table 1). Each 

Table 1. Study Design and Timeline

Session details Baseline (T1) Week 1 (T2) Week 2 (T3) Week 3 (T4)

Title Baseline phone call Virtual adventures Virtual travel life story Virtual family photos and videos
Description Resident and family 

member had a 
15-min telephone 
conversation as they 
normally would.

Resident and family 
member chose five travel 
adventures among 25 
possible preprogrammed 
adventures.

Resident and family member 
were taken back to favorite 
addresses or destinations 
from the past.

Resident and family member 
viewed their photos and video 
in a virtual family room, seated 
beside each other on a virtual 
couch.  

The resident chose avatars to 
represent themselves and their 
family member in the virtual 
world. 

Data collection 
method

Survey Survey/coding/interview Survey/coding/interview Survey/coding/interview

Mean minutes 
of session

17.67 23.93 33.65 33.49

Note: Participants in both mild cognitive impairment and Alzheimer’s disease/Alzheimer’s disease-related dementia groups engaged in an identical set of sessions.
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time point was spaced 1 week apart. All of the sessions 
occurred before 5 p.m. to avoid sundowning. The families 
were asked to pick a time and day to do the study that 
worked best for them during a couple of set days during 
the week or on the weekend. Typically, the day and time 
were determined by the family members’ work schedule. 
The same day and time were scheduled every week for the 
4 weeks. The residents experienced the VR in a private 
room at the senior living community, accompanied by the 
researcher who operated the VR using a control tablet. The 
participants used an Oculus Go, a standalone 3 degree-of-
freedom VR headset with a single fast-switch LCD resolu-
tion of 2560×1440 and refresh rate of 60 Hz, powered by 
a Qualcomm Snapdragon 821 CPU mobile processor run-
ning an Android-based operating system. Family members 
participated from their own homes (see Supplementary 
Figure 2).

All participants completed brief surveys, which occurred 
verbally if they had dementia, at the end of the baseline 
call and each VR session. Family members were emailed a 
Qualtrics link to the online surveys. They were also mailed 
the VR headset ahead of time, along with handouts about 
the study and reminders (e.g., plugging in the headset over-
night). A  researcher also called the family member and 
provided guidance on reminiscence therapy and technical 
assistance (e.g., setting up WiFi). The VR experience was 
personalized to each resident’s history and hobbies. To 
begin each VR session, the family member simply turned 
on their headset and put it on their eyes, which immediately 
allowed them to communicate with the resident through 
the built-in microphones in the headset.

In the Baseline Session, residents and their family 
member had a 15-min telephone conversation. They were 
instructed to talk to each other as they normally would 
during telephone conversations. In VR Session 1 (Virtual 
Adventures), the dyad chose five travel adventures (e.g., 
safari, hot air balloon, boat ride in Thailand) among 25 
possible preprogrammed adventures. In Session 2 (Virtual 
Life Story), the researcher took residents and their family 
member back to favorite addresses or destinations from 
the past (e.g., childhood homes, family vacation sites, 
schools the resident attended). The family member input 
the addresses into the Rendever online portal. For Session 3 
(Virtual Photos and Videos), the family member uploaded 
family photos and a video onto a password-protected, on-
line portal. During this session, the resident and family 
member viewed their photos and video in a virtual family 
room, seated beside each other on a virtual couch. The res-
ident also chose avatars to represent themselves and their 
family member in the virtual world. Although the residents 
with moderate dementia likely did not understand the pur-
pose of the avatars, they enjoyed choosing their hair, eye, 
and skin color. This process took approximately 3 min.

The order of the sessions was designed so that the first 
two sessions did not require any extra effort on the part 
of the family member, and allowed them time to upload 

photos, videos, and addresses. The average length of the VR 
sessions was 30.36 min (range = 9–66 min; see Table 1 for 
means). We briefly interviewed the residents, in person, and 
family members, via the telephone, after each session to im-
prove the VR. All of the sessions with the residents were 
videotaped and all participants completed every aspect of 
the study (there was no attrition).

Several improvements were made to the technology 
to improve the user experience. Even though the WiFi 
was tested beforehand with Rendever, one of the family 
members’ internet connections was weak, which disrupted 
the flow of the VR experience. This family member was 
mailed a hotspot for the second VR session, which solved 
the problem. After that session, we assessed the WiFi signal 
strength of each family member and mailed another one of 
the family members a hotspot, which prevented any fur-
ther connection issues. We also had difficulties getting the 
preprogrammed video adventures to play immediately the 
first day of the VR sessions because the headsets were not 
shut down properly and did not receive a necessary update. 
From that point forward, we reminded everyone the day 
before their VR session to properly plug in the headsets. 
Finally, a couple of the videos that family members 
uploaded in the third VR session overloaded the system 
(after the family photos were already co-viewed and the 
session was coming to an end). This problem was solved by 
limiting the size of the videos that family members could 
upload to the family portal (Table 2).

Self-Report Measures and Coding of Videotapes

User satisfaction and perceptions of the VR
After each VR session, participants were asked about sat-
isfaction, interest, ease of use, feelings of security using 
the VR, discomfort, eye irritation, anxiety, and fatigue 
with separate items along a 10-point scale (1 = not at all, 
10  =  extremely). These single items were adapted from 
Manera and colleagues’ (2016) study with older adults 
with dementia using VR. Two additional items were added: 
“The virtual experience irritated my eyes” and “The vir-
tual experience was easy to use” along the same scale. 
Participants were also asked how much fun they had using 
the VR along a 1 (not fun at all) to 10 (extremely fun) scale 
(Maani et al., 2011). In addition, they were asked the ex-
tent they felt nauseous during the VR along a 1 (no nausea 
at all) to 10 (vomit) scale (Maani et al., 2011). In addition, 
we asked them if they would use the VR again, and if they 
would recommend it to a friend or family member along 
a 1 (not at all likely) to 10 (extremely likely) scale. Finally, 
we assessed three aspects of immersion in the VR sessions 
including telepresence (involvement and immersion in the 
environment; five items; α =  .88), social presence (feeling 
of being with the other person; two items; r  =  .75), and 
copresence (degree to which each person was oriented to-
ward the other person or involved with the other person in 
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the VR; two items; r = .76), based upon scale items created 
by Nowak and Biocca (2003).

Observational coding of residents’ conversational and 
behavioral engagement
Residents’ engagement during the baseline telephone 
conversation and the VR sessions was coded from their 
videotaped verbal and nonverbal behavior. Four trained 
coders rated Conversational engagement (e.g., imme-
diacy/affection, similarity/depth, receptivity/trust) with 19 
items from the Relational Communication Scale (Burgoon 
& Hale, 1984). Behavioral engagement was rated with a 
modified version of Guerrero’s (2005) nonverbal coding 
items that measured vocalics (11 items; e.g., excited, an-
imated voice), facial expressions around the mouth (five 
items; e.g., smiling, frowning, laughing), and kinesics (eight 
items; e.g., exaggeration of gestures, limb and trunk move-
ment). All ratings ranged from 1 (strongly disagree) to 5 
(strongly agree). Interrater reliabilities, established with 
25% of the data, were excellent (.85 conversational en-
gagement; .95 vocalics; .87 facial expressions; .82 kinesics) 
(see Supplementary Material: “Measures for Immersion” 
for all items and intercorrelations of the rated variables).

Automated coding of kinesic engagement
OpenPose, a free and open source body recognition 
software program, was used to code residents’ kinesic 
movements. The software can automatically detect human 
body, hand, facial, and foot keypoints (135 total keypoints) 
on single video images (Cao et  al., 2017). Residents’ en-
tire bodies were videotaped during the VR and initial tel-
ephone call, and then the distance of seven 2D coordinate 
points (i.e., nose, neck, shoulders, elbows, hands/wrists) 

between frames calculated as 
»

(xt+1 − xt)
2
+ (yt+1 − yt)

2  
was summed to obtain the information of each participant 
movement. For missing values of the coordinates (mainly 
due to occlusion), spline interpolation using the “na.spline” 
function of the zoo package in R was applied. The time 
series data of bodily movement was submitted to the wavelet 
transform to assess residents’ engagement (Grinsted et al., 
2004). Because older adults’ movements tend to be slow, a 
wavelet spectrum analysis was performed to determine the 
rate of coding (the frequency band) that would best capture 
residents’ kinesic engagement. The most accurate frequency 
band (the region where the wavelet power was statistically 
significant against red noise backgrounds) was 0.5–1.5 
Hz (a rhythm of once every 0.67–2  s). This frequency 

Table 2. Mean User Experience Ratings for Residents

VR session

Scale items
Virtual 
adventures

Virtual life 
story

Virtual photos 
and videos Overall

I am satisfied with the virtual experience 9.24  
(1.14)

9.24  
(1.41)

9.14  
(1.71)

9.21  
(1.42)

I am interested in the virtual experience 9.15  
(1.39)

8.95  
(1.86)

9.10  
(2.10)

9.06  
(1.78)

The virtual experience was easy to use 8.90  
(2.41)

8.62  
(2.50)

9.48  
(1.57)

9.00  
(2.19)

I felt secure when participating in the virtual experience 9.38  
(1.96)

8.38  
(3.22)

9.57  
(1.17)

9.11  
(2.30)

How much fun was the virtual reality system? 9.33  
(1.07)

8.86  
(1.91)

8.90  
(2.21)

9.03  
(1.78)

If it is available, how likely are you to consider using the virtual reality  
in the future?

8.52  
(2.09)

8.05  
(3.26)

8.71  
(2.41)

8.43  
(2.61)

How likely are you to recommend to a friend or family member that  
they try this virtual reality in the future?

8.58  
(2.46)

8.67  
(2.39)

8.71  
(2.39)

8.62  
(2.38)

The virtual experience was uncomfortable 2.14  
(2.46)

1.38  
(1.53)

1.14  
(0.36)

1.56  
(1.71)

The virtual experience irritated my eyes 1.43  
(1.54)

1.48  
(1.25)

1.29  
(0.56)

1.40  
(1.17)

The virtual experience gave me anxiety 1.14  
(0.66)

1.19  
(0.68)

1.19  
(0.51)

1.17  
(0.61)

The virtual experience made me feel tired 1.05  
(0.22)

1.14  
(0.36)

1.33  
(1.11)

1.17  
(0.69)

To what degree did you feel nauseous during the virtual experience? 1.29  
(1.10)

1.24  
(0.89)

1.10  
(0.30)

1.21  
(0.83)

Notes: VR = virtual reality. Values in parentheses are standard deviations. Response scales ranged from 1 to 10 with higher scores representing greater agreement 
or endorsement of the item. User experiences did not differ across the three VR sessions.
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was used in all analyses (see Supplementary Figure 2 for 
illustrations). Automated coding of kinesic engagement was 
uncorrelated with human coding of conversational engage-
ment (r81 = −.03, p = .819), vocalics (r81 = −.05, p = .665), fa-
cial expressions (r81 = −.04, p = .693), or kinesics (r81 = .14, 
p = .198).

Results

Statistical Analysis

Descriptive statistics were computed for all outcome 
variables at each time point. Separate analyses were 
conducted for residents and family members. To determine 
if user satisfaction differed across the three VR sessions, we 
computed repeated measures analysis of variance (ANOVA). 
To compare residents and family members, we used paired 
t tests. To determine if residents were more engaged during 
the VR sessions compared to the baseline telephone call, we 
conducted repeated measures ANOVAs on the behavioral 
measures of engagement. Finally, we conducted between-
subjects ANOVAs to compare mean levels of each outcome 
for residents with MCI (n = 9) and mild or moderate de-
mentia (n = 12). All tests for significance for the self-report 

and human coding were two-tailed, with α = .05. However, 
given the number of data points involved in the automated 
coding, Shaffer’s modified sequentially rejective Bonferroni 
procedure was used to correct for type 1 error.

Residents’ and Family Members’ User 
Satisfaction With the VR Sessions

As shown in Table 3, residents were highly satisfied with 
their VR experiences. Mean (overall) ratings of satisfaction 
(M = 9.21) and interest (M = 9.06) were high (on a 10-point 
scale). The VR sessions were rated as fun (M = 9.03) and 
easy to use (M  =  9.0), and participants reported feeling 
very secure (M  =  9.11). Residents reported that they 
would be highly likely to use VR again if it was available 
(M  =  8.43), and to recommend it to a friend or family 
member (M = 8.62) (all scales range from 1 to 10). No ad-
verse reactions to the VR were reported and no one had to 
have their headset removed. Residents reported low levels 
of overall discomfort (M = 1.56), eye irritation (M = 1.40), 
and nausea (M = 1.21). They also reported very low levels 
of feeling anxious (M = 1.17) or tired (M = 1.17) during 
their VR sessions. To determine if residents’ experiences 

Table 3. Mean User Experience Ratings for Family Members

VR session

Scale items
Virtual 
adventures

Virtual life 
story

Virtual photos 
and videos Overall

I am satisfied with the virtual experience 8.29  
(2.31)

8.81  
(1.60)

8.57  
(1.75)

8.56  
(1.89)

I am interested in the virtual experience 9.33a  
(0.86)

8.57b  
(1.60)

8.81b  
(1.12)

8.90  
(1.25)

The virtual experience was easy to use 8.57  
(2.29)

8.75  
(1.65)

7.50  
(3.25)

8.28  
(2.50)

I felt secure when participating in the virtual experience 9.70  
(0.47)

9.35  
(0.93)

8.86  
(2.22)

9.30  
(1.45)

How much fun was the virtual reality system?* 8.81a  
(1.17)

8.14b  
(1.82)

8.38  
(1.60)

8.44  
(1.55)

If it is available, how likely are you to consider using the virtual 
reality in the future?*

8.43  
(2.06)

8.62  
(1.50)

8.19  
(2.04)

8.41  
(1.86)

How likely are you to recommend to a friend or family member  
that they try this virtual reality in the future?*

8.71  
(1.88)

8.81  
(1.21)

8.52  
(1.86)

8.68  
(1.65)

The virtual experience was uncomfortable 2.19  
(1.29)

1.62  
(0.87)

2.33  
(1.71)

2.05  
(1.35)

The virtual experience irritated my eyes 1.62  
(0.81)

2.08  
(1.25)

1.71  
(1.23)

1.81  
(1.11)

The virtual experience gave me anxiety 1.38  
(0.67)

1.43  
(0.98)

1.33  
(0.97)

1.38  
(0.87)

The virtual experience made me feel fatigued 2.00  
(2.19)

1.76  
(1.41)

1.43  
(0.98)

1.73  
(1.60)

To what degree did you feel nauseous during the virtual experience? 1.95  
(1.60)

1.67  
(1.15)

1.48  
(0.93)

1.70  
(1.25)

Notes: VR = virtual reality. Values in parentheses are standard deviations. Unless otherwise noted, response scales ranged from 1 to 10 with higher scores repre-
senting greater agreement or endorsement of the item. Within rows, means with different letters differ significantly from each other (p < .05). The * mean that these 
were new items added by the authors. 

Innovation in Aging, 2021, Vol. 5, No. 2 7

Copyedited by: NI

http://academic.oup.com/innovateage/article-lookup/doi/10.1093/geroni/igab014#supplementary-data


differed across the three VR sessions, we computed a series 
of repeated measures ANOVAs. Results revealed no signifi-
cant differences across sessions.

Table 3 reports the comparable findings for adult 
family members. Overall, family members reported high 
levels of satisfaction. Mean (overall) ratings of satisfaction 
(M = 8.56) and interest (M = 8.90) were high. The virtual 
experiences were rated as fun (M = 8.44) and easy to use 
(M = 8.28), and participants felt very secure (M = 9.30). 
Family members reported that they would be highly likely 
to use VR again if it was available (M = 8.41), and to rec-
ommend it to a friend or family member (M = 8.68). No ad-
verse reactions to the VR were reported. Family members 
reported low levels of overall discomfort (M = 2.05), eye 
irritation (M  =  1.81), and nausea (M = 1.70). They also 
reported very low levels of feeling anxious (M = 1.38) or 
fatigued (M = 1.73) during the VR experience.

To determine if user experiences differed across the 
three VR sessions, we computed a series of repeated 
measures ANOVAs and pairwise contrasts. Results re-
vealed no significant differences across the VR sessions 
with two exceptions. Family members rated the first VR 
session (virtual adventures) as more interesting than 
the second (virtual life story) and third (virtual family 
photos) sessions (F(2,42) = 5.23, p = .009), and they rated 
the first session as more “fun” than the second session 
(F(2,42) = 4.10, p = .024). Overall, family members expe-
rienced the VR sessions as highly enjoyable and com-
fortable, although the first session was slightly more 
enjoyable than the others.

Finally, we compared user satisfaction (averaged over the 
three VR sessions) for residents and family members with 
paired t tests. There were no significant differences within 
dyads, although there were several trends. Compared to 
their family members, residents experienced somewhat 
greater satisfaction (t(20) = 1.71, p = .102; M = 9.21 vs 8.56) 
and ease of use (t(20) = 1.77, p =  .091; M = 9.00 vs 8.28) 
and slightly less fatigue (t(20) = −1.69, p = .107; M = 1.17 vs 
1.73) and nausea (t(20) = −1.77, p = .092; M = 1.21 vs 1.70).

Residents’ and Family Members’ Self-Reported 
Immersion During the VR Sessions

As shown in Table 4, residents and family members 
were highly immersed in their virtual environments and 
interactions with each other. Residents’ mean ratings of 
telepresence were above 4 on a 5-point scale for all VR 
sessions (overall M  =  4.32). Social presence was also 
high (overall M  =  3.95). Importantly, residents’ sense of 
copresence was uniformly high across VR sessions (overall 
M = 4.68). Repeated measures ANOVAs revealed no sig-
nificant differences in residents’ self-reported immersion 
across the VR sessions.

A similar pattern emerged for family members (see 
Table 4), although their overall means were slightly lower 
than for residents. Family members reported high levels 

of telepresence (overall M = 3.64), social presence (overall 
M  = 3.35), and copresence (overall M  = 4.25). Repeated 
measures ANOVAs revealed no significant differences in 
family members’ self-reported immersion across the three 
VR sessions.

Finally, we compared self-reported immersion for 
residents and family members with paired t tests. 
Compared to family members, residents experienced sig-
nificantly greater telepresence (t(20) = 3.23, p = .004), social 
presence (t(20) = 2.69, p = .014), and copresence (t(20) = 3.54, 
p  =  .002). Based upon our interview data, some of the 
family members wished the VR was more immersive and 
that the video images had better resolution. They also 
wished they could have seen their loved one using the VR 
inside the headset.

Residents’ Behavioral Engagement During the 
Baseline Phone Call and VR Sessions

Residents’ engagement during all four sessions was 
assessed through human coding of conversational and 
physical engagement, and automated (computerized) 
coding of kinesics (see Table 5). A  repeated measures 
ANOVA revealed significant differences in conversational 
engagement across sessions (F(3,60) = 5.02, p = .004, par-
tial η 2 = .20). The Virtual Life Story and Virtual Photos/
Videos sessions (the sessions with reminiscence therapy) 
were significantly more conversationally engaging than 
the baseline telephone call and Virtual Adventures 

Table 4. Mean Immersion Ratings for Residents and Family 
Members

VR session

Type of VR 
presence

Virtual 
adventures

Virtual life 
story

Virtual 
photos and 
videos Overall

Residents     
 Telepresence 4.31  

(0.78)
4.23  
(0.80)

4.42  
(0.75)

4.32  
(0.77)

Social 
presence

3.79  
(1.06)

3.88  
(1.19)

4.17  
(1.03)

3.95  
(1.09)

 Copresence 4.64  
(0.65)

4.62  
(0.50)

4.79  
(0.51)

4.68  
(0.56)

Family members    
 Telepresence 3.74  

(0.78)
3.59  
(0.90)

3.60  
(1.04)

3.64  
(0.90)

Social 
presence

3.14  
(1.01)

3.45  
(0.96)

3.45  
(0.97)

3.35  
(0.98)

 Copresence 4.21  
(0.58)

4.21  
(0.70)

4.33  
(0.60)

4.25  
(0.62)

Notes: VR = virtual reality. Values in parentheses are standard deviations. Re-
sponse scales ranged from 1 to 5 with higher scores representing greater en-
dorsement of the item. User experiences did not differ significantly across VR 
sessions.
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session. There were also significant differences in vocalics 
(F(3,57) = 5.06, p = .004, partial η 2 = .21), facial expressions, 
(F(3,57)  =  3.00, p  =  .038, partial η 2  =  .14), and kinesics 
(F(3,57) = 17.25, p < .001, partial η 2 = .48). All three VR 
sessions were rated as more vocally and kinesically en-
gaging than the baseline telephone call; and the Virtual 
Adventures and Virtual Family Photos/Videos sessions 
were rated as more facially engaging than the baseline 
telephone call. In addition, the Virtual Adventures and 
Virtual Life Story sessions were rated as more kinesically 
engaging than the Virtual Photos/Videos session. Finally, 
we found significant differences in automated coding of 
kinesics (F(3,57) = 4.86, p = .004, partial η 2 = .20). The Life 
Story and Virtual Photos/Videos sessions were more en-
gaging than the Virtual Adventures session and the base-
line phone call.

User Experiences and Engagement for Residents 
With MCI and Dementia

To determine if residents with different levels of cogni-
tive impairment differed in their responses to the VR, we 
conducted between-subjects ANOVAs comparing residents 
with MCI (n = 9) to those with mild-to-moderate dementia 
(n = 12) on all variables assessed during the VR sessions (see 
Table 6). There were no significant differences in user satis-
faction, ease of use, or discomfort, indicating that residents 
with MCI and mild-to-moderate dementia equally enjoyed 
the VR and found it comfortable and easy to use. However, 
there were differences on all three self-report measures of 
immersion. On average, residents with dementia reported 
significantly greater telepresence (F(1,19)  =  4.73, p  =  .043, 
partial η 2 = .20), social presence (F(1,19) = 15.92, p = .001, 
partial η 2 = .46), and copresence (F(1,19) = 14.31, p = .001, 
partial η 2  =  .43) than residents with MCI. There were 
no group differences in human coding of conversational, 
vocal, facial, or kinesic engagement. However, there was 
a difference in automated coding of kinesic engagement 

(F(1,19)  =  4.50, p  =  .047, partial η 2  =  .19). On average, 
residents with MCI, compared to those with dementia, 
showed more kinesic engagement during the VR sessions.

Discussion
Almost no research has examined whether VR can enhance 
the social relationships of older adults, irrespective of their 
cognitive impairment (cf. Lin et  al., 2018). The current 
study provides initial, strong evidence for the feasibility and 
technological merit of using VR with residents with varying 
levels of cognitive impairment and their family members 
who live at a distance. Residents and family members alike 
found the VR to be safe, extremely satisfying, and easy 
to use. In addition, the VR was acceptable and enjoyable 
for residents with MCI and mild-to-moderate dementia. 
Human and automated coding revealed that residents were 
more conversationally and behaviorally engaged with their 
family member in the VR sessions compared to the base-
line telephone call and in the VR sessions that used remi-
niscence therapy. The results also illustrate the importance 
of using multiple methods to assess engagement. Residents 
with dementia reported greater immersion in the VR than 
residents with MCI. However, the automated coding indi-
cated that residents with MCI were more kinesically en-
gaged while using VR than residents with dementia. The 
results advance research on dementia (e.g., Sheehan et al., 
2020; Sury et  al., 2013) by providing an innovative tool 
that could potentially help reduce the emotional burden of 
ADRD for older adults and for those who love and care for 
them. The implications of the findings are detailed below.

Using VR With Older Adults and Family Members 
From a Distance

The primary goal of this feasibility study was to test the 
remote capabilities and networking features of VR with 
older adults with cognitive impairments and their family 

Table 5. Mean Conversational and Behavioral Engagement for Residents

Type of coding
Baseline phone 
conversation

Virtual 
adventures

Virtual life 
story

Virtual photos 
and videos

Human coding of conversational engagement 4.74a  
(0.29)

4.66a  
(0.33)

4.84b  
(0.20)

4.86b  
(0.19)

Human coding of behavioral engagement—vocalics 4.61a  
(0.58)

4.82b  
(0.38)

4.80b  
(0.28)

4.83b  
(0.31)

Human coding of behavioral engagement—facial expressions 4.21a  
(0.79)

4.52b  
(0.62)

4.45  
(0.45)

4.48b  
(0.53)

Human coding of behavioral engagement—kinesics 3.42a  
(0.77)

4.24b  
(0.69)

4.25b,c  
(0.50)

3.94d  
(0.55)

Automated coding of behavioral engagement—kinesics 0.028a  
(0.016)

0.039a  
(0.019)

0.045b  
(0.016)

0.045b  
(0.022)

Notes: Values in parentheses are standard deviations. N = 21 for conversational engagement, N = 20 for all other variables. Within rows, means with different 
letters differ significantly from each other (p < .05).
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members. Results demonstrate not only that the long-
distance and networking features work effectively, but that 
both residents and family members loved engaging in the 
VR experiences with one another. The high levels of satis-
faction and enjoyment, combined with the lack of adverse 

reactions and attrition, provide evidence of the accepta-
bility of the VR.

Most research on VR only examines individual older 
adults’ satisfaction, cognitions, and emotions on isolated 
tasks (e.g., Appel et al., 2020; Manera et al., 2016; Repetto 
et al., 2016). What is unique about the current study is older 
adults and family members engaging in the VR experiences 
together from a distance. Our findings provide a founda-
tion for future research on shared social experiences and 
relationship maintenance through VR. Maintaining impor-
tant family connections, especially relationships with adult 
children, plays a crucial role in older adults’ mental health 
in senior living communities (Umberson et  al., 2010). 
This is especially important during situations such as the 
COVID-19 pandemic when physical isolation restricts 
family visitations.

We also examined differences in enjoyment and ac-
ceptability across the VR sessions. Family members found 
the first VR session, which included more traditional VR 
travel adventures, the most fun and interesting. This finding 
could be due to the novelty of it being the first VR ses-
sion or because the VR adventures involved more active 
movement inside the videos compared to the other sessions. 
The residents and family members also found the VR tech-
nology easy to use, even though the residents found it easier 
to use than the family members. This difference was likely 
due to the researcher managing the entire experience for the 
resident and the family member being responsible for some 
of the preparation for the VR sessions (e.g., configuring 
the WiFi on the headset; locating and uploading family 
photos and videos; identifying addresses). The residents re-
ported enjoying all of the VR sessions equally. However, the 
human coding of conversational engagement revealed that 
residents were the most conversational with their family 
member during the VR sessions that took them back in 
time (i.e., Life Story and Family Photos/Videos) compared 
to the VR travel adventures or the baseline telephone call. 
The human coding (vocally, facially, and kinesically) and 
automated coding (kinesically) found similar behavioral 
engagement in those sessions compared to the baseline.

The aforementioned results validate previous research on 
the power of reminiscence therapy for engaging older adults 
(Lazar et al., 2014; Siverová & Bužgová, 2018). Numerous 
studies have discovered that reminiscence therapy can be 
used in VR to enhance cognition and memory (Chapoulie 
et  al., 2014; Ferguson et  al., 2020). However, this is the 
first study to use reminiscence therapy in VR with older 
adults and their social relationships. The current investi-
gation is important because older adults in senior living 
communities often report high levels of depression, anx-
iety, and social isolation (Burgener et al., 2015), their adult 
children might not live near them anymore, and engage-
ment with family members is a primary way these older 
adults can thrive (Moyle et al., 2011).

Residents and family members also reported high levels 
of immersion. Older adults, in particular, reported high 

Table 6. Mean Differences in All Outcome Variables for 
Residents With MCI and Dementia

Residents’ outcome variable

Level of cognitive 
 impairment

MCI  
(n = 9)

Dementia
(n = 12)

I am satisfied with the virtual experience 8.74  
(1.61)

9.56  
(0.56)

I am interested in the virtual experience 8.74  
(1.71)

9.33  
(0.88)

The virtual experience was easy to use 8.81  
(1.54)

9.14  
(1.75)

I felt secure when participating 9.52  
(0.69)

8.81  
(2.04)

How much fun was the virtual reality? 8.48  
(2.07)

9.44  
(0.84)

Likely to consider using in the future? 7.44  
(3.10)

9.17  
(1.50)

Likely to recommend? 7.96  
(2.61)

9.11  
(1.60)

Virtual experience was uncomfortable 2.04  
(1.64)

1.19  
(0.67)

Virtual experience irritated my eyes 1.63  
(1.18)

1.22  
(0.48)

Virtual experience gave me anxiety 1.30  
(0.68)

1.08  
(0.21)

Virtual experience made me feel tired 1.33  
(0.67)

1.06  
(0.13)

To what degree did you feel nauseous? 1.41  
(0.72)

1.06  
(0.13)

Telepresence 4.00a  
(0.76)

4.56b  
(0.38)

Social presence 3.22a  
(0.90)

4.49b  
(0.55)

Copresence 4.39a  
(0.42)

4.90b  
(0.18)

Human coding of conversational 
engagement 

4.76  
(0.26)

4.81  
(0.26)

Human coding of behavioral 
engagement—vocalics

4.53  
(0.26)

4.45  
(0.58)

Human coding of behavioral 
engagement—facial expressions

4.81  
(0.15)

4.81  
(0.38)

Human coding of behavioral 
engagement—kinesics

4.21  
(0.43)

4.09  
(0.69)

Automated coding of behavioral 
engagement—kinesics

0.049a  
(0.018)

0.039b  
(0.019)

Notes: MCI = mild cognitive impairment. Values in parentheses are standard 
deviations. Means represent the average across the three virtual reality sessions 
(i.e., baseline excluded). Within rows, means with different letters differ signifi-
cantly from each other (p < .05).
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levels of telepresence, social presence, and copresence. 
Because of its immersive nature, VR can allow older adults 
to feel as if they are actually inside the virtual world with 
their family member (see Biocca et al., 2003; Blascovich & 
Bailenson, 2011). In addition, when human coders rated 
the VR interaction as higher in conversational engagement, 
residents reported greater telepresence (r61 = .34, p = .007) 
and social presence (r61 =  .25, p =  .051). This could help 
promote and maintain secure attachments with family, 
which often become disrupted with the move into a senior 
living community (Sury et al., 2013). This might be espe-
cially important for older adults with dementia and their 
family members, who often feel as if dementia has “stolen” 
their memories, future life experiences, identity, and time 
together. The older adults also reported greater immersion 
in the VR than family members. It is important to remind 
family members that this VR platform is designed to be 
somewhat less immersive than other platforms so that it 
can be used safely and comfortably with older adults.

With the feasibility of the VR established, future research 
is necessary that examines the impact of this VR platform 
on the quality of life of the older adults and their family 
members. Older adults in senior living communities with 
dementia often rely heavily on their adult children for their 
sense of security and social connection (Moyle et al., 2011). 
Engaging in shared VR experiences together could improve 
the quality of life of the older adult and their adult child 
by experiencing their own and the other person’s joy using 
it. A larger study that is longer in duration (e.g., 3 months, 
6  months) where the VR is used more frequently with 
family could shed light on whether the technology helps 
reduce caregiver guilt, decreases symptoms of depression 
and anxiety, and improves quality of life. Most research 
focuses on how VR helps the older adult, but it could be 
equally powerful for the family member as a result of the 
shared experience.

VR and Older Adults’ Cognitive Impairment

Another goal of the current investigation was to determine 
the level of cognitive impairment for which the VR is most 
acceptable. The results revealed that the VR was safe, easy 
to use, fun, and enjoyable for all of the residents, regardless 
of their level of cognitive impairment. There were, however, 
slight differences in immersion and engagement depending 
upon whether the older adults had MCI or dementia. Using 
a multimethod approach (e.g., self-reports, human coding, 
automated coding) was important because it shed light 
on subtle, but important, differences in engagement based 
upon the level of cognitive impairment.

The automated coding revealed that residents with less 
cognitive impairment (or better MMSE-2 scores) were 
more behaviorally engaged in the VR than residents with 
more cognitive impairment. One plausible explanation 
for this finding is that as dementia becomes more severe, 
sometimes older adults’ bodily movements become more 

restricted (Tolea et al., 2016). These results have important 
implications for how researchers measure engagement, as 
well as practical implications for how people view older 
adults with dementia. For instance, adult children might 
think their parent who has dementia is not enjoying the VR 
(or another activity) if their parent is not very physically 
engaged in it. However, the older adults’ kinesics might not 
represent what they are feeling. In fact, there was not a 
significant correlation between physical engagement (coded 
from videos) and self-reported immersion. There could also 
be greater variability in older adults’ physical engagement 
using VR if they have dementia, compared to if they have 
MCI, and it is important not to equate physical engagement 
with emotional engagement.

The findings from the current study point to the im-
portance of triangulating data to provide a more com-
plete assessment of older adults’ outcomes (see also 
Allore et  al., 2020). Collecting reliable and valid data 
from older adults with dementia can be incredibly chal-
lenging. It could be that the older adults with dementia 
in our study were able to answer survey questions be-
cause they had less severe symptoms of dementia (and 
still resided in independent living or assisted living 
rather than a nursing home or acute care hospital set-
ting), and/or did not have as many other compounding 
health challenges as some older adults. We were able to 
collect self-report data from them by using decision trees 
(e.g., starting with agree or disagree and branching out), 
simplified scales and wording of items, visual cues, and 
by conducting the surveys verbally immediately after the 
VR. However, we also relied on survey data from the 
family member, observational coding (human and auto-
mated), and interviews with the older adult and family 
member. Together, the triangulation of various data col-
lection techniques provided a holistic assessment of the 
older adults’ experiences with the VR.

The triangulation of data also revealed numerous prac-
tical guidelines for the use of the VR technology with older 
adults. Based upon the results of the current investigation, 
it is clear that the VR is safe and easy to use with older 
adults with dementia and that older adults with varying 
levels of cognitive impairment enjoy using it with their 
family members who live at a distance. Behavioral engage-
ment while using the VR also varied by the level of cog-
nitive impairment. For some older adults, their dementia 
might impair their behavioral engagement, but they are 
likely still engaged psychologically and emotionally. Family 
members also benefit from using the VR with their loved 
ones.

Final Thoughts

The contributions of this study must be set within its lim-
itations. Because this is a feasibility study, the sample size 
is rather small. A  larger sample would have allowed for 
more comparisons, and potentially more power to find 
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significant differences, between older adults with MCI and 
dementia. The dyads also only engaged in three VR sessions 
over the course of 3 consecutive weeks. Additional VR ses-
sions and follow-up assessments are necessary to examine 
the long-term impact of the VR. Moreover, the researchers 
in this study operated the control tablet that dictated the 
VR experience. When used in senior living communities, 
activity directors or other trained staff would operate the 
VR equipment and software for their residents. Future 
research should determine the extent to which family 
caregivers can also be trained to safely use the VR with 
their loved ones with dementia at home. In addition, even 
though this technology can be used as an innovative tool to 
help older adults maintain important family relationships 
from a distance, the social nature of it could add an extra 
layer of logistics for senior living communities and families. 
However, given that adult children are typically the key de-
cision makers in determining their parent’s care within a 
senior living community and they have a strong desire to 
improve the quality of that care (Sury et al., 2013), it would 
likely be worth the investment if the adult child and the 
parent are happier as a result of using the VR together.

Although technology is widely used to enable so-
cial connections, major barriers often emerge when it is 
adapted for the aging demographic, especially for those 
on the memory care spectrum. The VR technology tested 
here is unique in that it is specifically designed to take all 
major adoption barriers into account, while empowering 
caregivers and staff to create and deliver an authentic social 
experience. Older adults never have to actually interact with 
the physical technology, removing any barrier to adoption 
from them. With no technological barrier to entry, there is 
low risk of residents being unable to participate, which is 
essential when considering the potential impact of a social 
shared experience. The platform is also designed in a way 
that means that staff not only get to manage the devices and 
the experiences, but they are also equipped with staff-facing 
tools that promote the social experience; the technology 
helps to mediate the experience as well as the connection.

Finally, a 2D video might have been a better base-
line than a telephone call to evaluate changes in engage-
ment and satisfaction. These data were collected in the 
months prior to COVID-19, when the telephone was 
still the standard mode of communication with family in 
senior living communities. During COVID-19, it is likely 
that many older adults in senior living communities were 
taught how to use various video technologies (e.g., Zoom) 
to communicate with their family members from a dis-
tance. Future research should compare the current VR 
technology and its long-distance features with active con-
trol groups such as video chat. Even though video chat has 
similar features, the immersive nature of VR should allow 
for greater kinesic, psychological, and emotional engage-
ment. Moreover, traveling and communicating in person 
are ideal. However, many older adults, especially if they 
have dementia, can no longer travel. VR technologies such 

as Rendever allow older adults with varying levels of cog-
nitive impairment to continue to live life and to travel back 
in time with family members, who might be geographically 
separated from them.

The results from this study show that the long-distance 
feature of the VR is effective and that it can be used safely 
with older adults with mild-to-moderate dementia. The next 
step is to determine whether this VR technology can influ-
ence the quality of life of older adults with varying levels 
of cognitive impairment and their family members who live 
at a distance. Combining networking and livestreaming 
features in a single VR platform can allow older adults in 
senior living communities to still travel, relive their past, 
and engage fully with life with their family members, de-
spite geographical separation and physical and cognitive 
challenges.

Supplementary Material
Supplementary data are available at Innovation in Aging online.
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