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The National Partnership to Improve Dementia Care in 
Nursing Homes (Bakerjian, 2014) has stressed the need 
for more non-pharmacological approaches to enhance 
quality of life in nursing home residents. Particularly, 
there has been a considerable focus in the recent litera-
ture on non-pharmacological interventions that may 
improve psychological well-being and reduce agitation 
in older adults with cognitive impairment. For example, 
in a recent systematic review of 19 studies, Kim and 
Park (2017) reported that person-centered care interven-
tions were shown to improve quality of life and reduce 
agitation, neuropsychiatric symptoms, and depression 
in patients with dementia. Similarly, Livingston et  al. 
(2014) concluded that person-centered care, sensory 
interventions, and music therapy may lead to a decrease 
in agitation in this population. In another study spanning 
30 nursing homes over a 12-month period, Fitzler et al. 
(2016) demonstrated quality improvement in the man-
agement of challenging behaviors through habilitation 
therapy techniques. Thus, extant literature suggests that 
non-pharmacologic interventions for dementia may 
result in improved behavioral health outcomes.

Furthermore, published research indicates that non-
pharmacological interventions may be associated with 
improved cognitive outcomes as well. Specifically, cog-
nitive stimulation has been identified as one of the most 
promising non-pharmacological interventions associ-
ated with improved cognition in individuals with mild 
cognitive impairment (Gates et al., 2011) and dementia 
(Quayhagen et  al., 2000). For example, in one study, 
participants who were exposed to cognitive stimulation 
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over a period of 3 months showed improvement in cog-
nitive outcomes and their professional caregivers 
showed a decrease in depressive symptoms (Quayhagen 
et al., 2000). Moreover, results of a meta-analysis con-
ducted by Aguirre et al. (2013) revealed that cognitive 
stimulation interventions benefited cognitive function 
and well-being in individuals with dementia. These 
authors concluded that cognitive stimulation should be 
made more widely available in dementia care (Aguirre 
et al., 2013). Finally, published studies even suggest that 
engagement in mentally stimulating activities may 
reduce one’s risk of dementia (Valenzuela & Sachdev, 
2006; Wilson et al., 2002).

Although mental engagement has proven to be bene-
ficial for those with cognitive impairment, access to this 
type of stimulation has been restrained by many factors 
including time-consuming individualized creative 
behavioral interventions. Access to in-room computer 
engagement could be a possible solution to these barri-
ers. For instance, Vahia et al. (2017) in their study of 
36 inpatients at a geriatric psychiatry unit reported that 
tablet use appears to be feasible and safe as a nonphar-
macologic intervention for agitation in older adults, 
including those with severe dementia. In that study par-
ticipants were provided with tablets when they were agi-
tated, and they were able to use various applications 
(apps) related to communication, games, music, web 
browser, and photography. All participants, regardless 
of dementia severity, were able to use apps and were 
rated by staff to have benefitted clinically from tablet 
use. Further, Leng et al. (2014) compared responses of 
patients with dementia to traditional activities and iPad-
based activities. They concluded that iPad activities 
have the potential to be as effective and engaging as 
other conventional activities in achieving patients’ well-
being. A number of other studies indicate that older 
adults with dementia are capable of using a touch-screen 
computer system and can find it engaging and enjoyable 
(e.g., Astell et al., 2010, 2016).

In fact, there is a rising interest in the published lit-
erature on the use of various computer technologies for 
patients with cognitive impairment, including smart-
phones (De Leo et al., 2011), tablets (Lim et al., 2013), 
ALADDIN platform for dementia and care providers 
(Torkamani et  al., 2014), touch screen game Bubble 
Xplode (Astell et al., 2016), virtual reality desktop com-
puters (Zucchella et al., 2014), nature scenes and music 
for challenging behaviors (Eggert et al., 2015), tailored 
computer interventions (Tak et  al., 2015), technology-
aided verbal reminiscence (Lancioni et  al., 2014), and 
computer-based creativity promoting touch e-pad (Leuty 
et  al., 2013). However, to the authors’ knowledge, 
guided individualized computer engagement in the 
elderly population has not been previously studied in 
randomized control trials.

The present study aimed to address this gap in the 
published literature. It involved a recently developed 

touch-screen computer platform “It’s Never Too Late” 
(iN2L, Colorado, CO, USA). Screens of iN2L com-
puters are larger than screens of most commercially 
marketed tablets, allowing for larger icons and pictures 
to appear to the screen. This is especially user-friendly 
for older adults, since many have age-related problems 
with eyesight. The iN2L system provides the opportu-
nity to personalize computer applications to enhance 
social connection, facilitate entertainment, and imple-
ment cognitive training through various brain fitness 
programs.

The present study was conducted within a life plan 
community with residents who had been diagnosed with 
advanced and mild all-cause dementia residing in skilled 
nursing and assisted living settings. The primary objec-
tives of the present study were to evaluate the effects  
of iN2L computer engagement on participants’ mental 
health, challenging behaviors, antipsychotic medica-
tions, as well as on professional caregiver stress. This 
project involved an innovative collaboration between a 
life plan community and multiple academic and com-
munity resources in a naturalistic setting.

Method

This study was approved by the local medical school’s 
Internal Review Board with subsequent amendments to 
include Study 1 (advanced dementia) and Study 2 (mild 
dementia). Informed consent was given by the Legal 
Authoritative Representatives (LAR) of the individuals 
with dementia and by the participating professional 
caregivers.

Study 1: Advanced Dementia

Inclusion criterion was a score ≤24 on the Montreal 
Cognitive Assessment (MoCA) for those residing within 
the skilled nursing unit. Initially, 62 individuals were 
identified and randomized into two groups: Experimental 
(n = 31) and Control (n = 31). The Experimental Group 
had iN2L computers at their sides 24 hours a day, 7 days 
a week for 12 weeks. Therapeutic Recreation interns 
and medical students assisted each resident in the 
Experimental Group with individual guided computer 
engagement using 10 specific applications (e.g., big 
band music, laughing babies) 1 hour per day, 5 hours per 
week, for 12 weeks. Following the 1 hour per day guided 
engagement, residents were free to engage in any appli-
cations they wished for unlimited access every day for 
12 weeks with or without the assistance of Certified 
Nurse Assistants (CNAs). Residents in the Control 
Group did not have personalized computer access. 
However, both Experimental and Control Groups had 
limited exposure to weekly group computer activity ses-
sions as part of the facility’s standard of care. Participants 
were assessed prior to the start of the study and at the 
end of the study.
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Although there were initially 62 participants signifi-
cant attrition resulted in only four individuals in the final 
Experimental Group (total all-cause attrition was 87%) 
and six individuals in the Control Group (total all-cause 
attrition was 81%). Within the Experimental Group 14 
participants refused to use the iN2L, and seven died of 
natural causes unrelated to the study. Out of the remain-
ing 10, 6 were unable to complete the outcome measures 
due to increasing dementia and sensory changes. Within 
the Control Group, there was a total all-cause attrition of 
25 participants (81%) leaving six participants at the end 
of the study. Eighteen participants were accidently 
moved out of the Control Group and placed into the 
Experimental Group; however, once this was discov-
ered, all data for those participants were removed from 
the study. There was one participant in the Control 
Group who died of natural causes unrelated to the study, 
and three participants were removed because they did 
not wish to participate any longer. Out of the remaining 
nine participants, three were unable to complete all 
required assessments secondary to increasing dementia 
and sensory changes. Attrition process for Study 1 is 
illustrated in Figure 1. The final participant characteris-
tics were as follows: control group n = 6, experimental 
group n = 4, mean age of 93, mean MoCA score of 10, 8 
of 10 participants were female. All participants were 
Caucasian. Professional caregivers (CNAs) (n = 30) also 
consented to participate and were assessed at baseline 
and at the end of the study.

Study 2: Mild Dementia

The methodology was similar to the Advanced Dementia 
Study. However, due to extenuating circumstances in the 
preparation and training of staff, there was a 6-week 
baseline period. The intervention then occurred for 
6 weeks, with no cross-over. The inclusionary criteria 
for the Mild Dementia Study were that the participant 
resided in an assisted living unit and had a MoCA of 
≤24. Initially, there were 62 eligible individuals. They 
were randomized into an Experimental Group (n = 31) 
and a Control Group (n = 31). However, as in the first 
study, significant attrition resulted in eight individuals in 
the final Experimental Group and 10 in the final Control 
Group (Experimental Group total all-cause attrition was 
74%; Control Group total all-cause attrition was 68%). 
Specifically, there were 11 residents in the Experimental 
Group of the Mild Dementia Study who had consented 
to participate through their LAR, but when the study 
started, the residents did not want to participate. 
Therefore, only 20 willing participants remained in the 
Experimental Group of the Mild Dementia Study on 
Day 1. Throughout the duration of the Mild Dementia 
Study, nine more participants dropped out of the 
Experimental Group refusing to continue for various 
reasons, which resulted in only 11 participants left in the 
Experimental Group at the end of the study. Out of these 
11 participants, 3 participants did not complete the post-
experimental psychometric measures for various rea-
sons (e.g., being in a hospital, unavailable or unwilling 

Participants included in the final study analyses

n = 4 n = 6

Attrition due to lack of ability or desire to complete post-test outcome measures

n = 6 n = 6 

Attrition due to mortality (death of natural causes)

n = 7 n = 1

Attrition due to refusal to use iN2L or administrative error in data collection

n = 14 n = 18

Initial Recruitment
Experimental Group                                               Control Group 

(n = 31)                                                                   (n = 31)

Figure 1.  Attrition process in study 1 (advanced dementia).
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to complete the assessments). Therefore, the second 
study only had complete data on eight participants in the 
Experimental Group at the end of Mild Dementia Study. 
Within the Control Group, 14 residents dropped out of 
the experiment secondary to refusing to participate at 
some point in the study. Additionally, seven participants 
consented by their LAR refused to take the required out-
come assessments. This left 10 residents in the Control 
Group at the end of the study. Attrition process for Study 
2 is illustrated in Figure 2. The final participant charac-
teristics were as follows: control group n = 10, experi-
mental group n = 8, mean age of 87, mean MoCA score 
of 17, 16 of 18 participants were female. All participants 
were Caucasian. Professional caregivers (CNAs) (n = 9) 
also consented to participate in this study and were 
assessed at baseline and at the end of the study.

Outcome Measures for Participants with 
Dementia

Clinical information.  Blood pressure readings were 
recorded from the residents’ medical charts. Psychotro-
pic medications were reviewed in the resident’s medical 
chart to assess changes across time prior to the interven-
tion and at the end of the intervention. Frequency counts 
of challenging behaviors, documented in the medical 
chart, were collected prior to intervention and at the end 
of the intervention to assess changes across time. Demo-
graphic information from residents’ charts was also 
collected.

Affect Balance Scale (ABS).  The Affect Balance Scale 
(ABS; Bradburn, 1969), is a 10-item instrument designed 
to measure psychological well-being, especially mood 
state or happiness. The ABS is an extensively studied 
scale with excellent data on its applicability in a broad 
range of situations and cultures. The current version 
yields scores on two distinct conceptual dimensions, 
positive affect (items 1, 3, 5, 7, and 9) and negative 
affect (items 2, 4, 6, 8, and 10). This measure is in the 
public domain.

Geriatric Depression Scale (GDS).  The Geriatric Depres-
sion Scale (GDS; Yesavage et al., 1982), has been tested 
and used extensively with an older adult population. The 
GDS Long Form is a 30-item questionnaire in which 
participants are asked to respond by answering “Yes” or 
“No” in reference to how they felt over the past week. 
The GDS Short Form consists of 15 questions and was 
developed in 1986. The GDS Short Form was used in 
this study, and permission to use the scale was granted as 
long as it was not used for profit and The Hartford Insti-
tute for Geriatric Nursing, New York University College 
of Nursing was cited as the source.

The Montreal Cognitive Assessment Scale (MoCA).  The 
Montreal Cognitive Assessment (MoCA) was developed 
as a quick screening tool for individuals with Mild Cog-
nitive Impairment and early Alzheimer’s dementia 
(Nasreddine et al., 2005). The test evaluates attention and 
concentration, executive functions, memory, language, 

Participants included in the final study analyses

n = 8 n = 10

Attrition due to lack of ability or desire to complete post-test outcome measures

n = 3 n = 7 

Attrition due to mortality (death of natural causes)

n = 0 n = 0

Attrition due to refusal to participate in some aspect of the study

n = 20 n = 14

Initial Recruitment
Experimental Group                                               Control Group 

(n = 31)                                                                   (n = 31)

Figure 2.  Attrition process in study 2 (mild dementia).



Sautter et al.	 5

conceptual thinking, calculations, and orientation. The 
total possible score is 30 points with a score of 26 points 
or more usually considered normal. This cognitive mea-
sure is routinely used within the participating Life Plan 
Community to evaluate levels of cognitive function in all 
residents in the assisted living and dementia units, and 
the current score in the resident’s chart at the beginning 
of the study was used to determine inclusion or exclusion 
to participate. Raw MoCA scores were used in both 
studies.

Outcome Measure for Professional Caregivers

Perceived Stress Scale (PSS).  The Perceived Stress Scale 
(PSS; Cohen et al., 1983), is a widely used psychologi-
cal instrument for measuring the perception of stress, 
consisting of 10 items with a five-point Likert Scale rat-
ing. It is a measure of the degree to which situations in 
one’s life are appraised as stressful. The questions are of 
a general nature and hence are relatively free of content 
specific to any sub-population group. The questions in 
the PSS ask about feelings and thoughts during the last 
month. This measure is in the public domain.

Analytic Procedures

For all resident outcome measures mixed-design 2 
(experimental vs. control) × 2 (pre- and post-measures) 
ANCOVAs were conducted, with MoCA scores added 
as a covariate. Post-hoc pairwise comparisons were then 
performed. Professional caregiver responses on the PSS 
were analyzed using repeated-measures ANOVA. Pre-
measures regardless of subject treatment condition were 
collected at the beginning of the respective studies and 
post-measurers were obtained at the end. The results 
were interpreted at a significance level of alpha < 0.05.

Results

Study 1: Advanced Dementia

There was a reliable difference in ABS scores between 
the Experimental Group and the Control Group (interac-
tion effect F[1, 7] = 6.74, p = .036). Post-hoc pairwise 

comparisons revealed that emotional well-being in the 
Experimental Group significantly improved, whereas no 
reliable change was found in the Control Group. Effect 
size was large (partial eta squared = 0.49). There also 
was a significant difference in systolic blood pressure 
between the groups over a 12-week period (interaction 
effect F[1, 11] = 5.12, p = .045). Specifically, post-hoc 
pairwise comparisons indicated that systolic blood pres-
sure in the Experimental Group significantly decreased 
over the course of 12 weeks, whereas systolic blood 
pressure of participants in the Control Group appeared 
to increase. Effect size was large (partial eta 
squared = 0.32). Results for Study 1 are summarized in 
Table 1. No statistically significant differences were 
observed between the Experimental and Control Group 
on the other outcome measures during the Advanced 
Dementia Study including challenging behaviors or 
the use of antipsychotic medications. Finally, results 
revealed a statistically significant decrease in profes-
sional caregiver stress (F[1, 29] = 6.06, p = .02) with a 
large effect size (Cohen’s d = 1.33). Table 3 presents 
changes in Perceived Stress Scale scores for profes-
sional caregivers in both studies.

Study 2: Mild Dementia

There was a statistically significant difference in ABS 
scores between the Experimental Group and the Control 
Group (interaction effect F[1, 16] = 9.36, p = .007). Post-
hoc pairwise comparisons revealed that ABS scores in 
the Experimental Group significantly increased, indicat-
ing improved emotional well-being, whereas ABS 
scores in the Control Group decreased, indicating a 
decline in emotional well-being. Effect size was large 
(partial eta squared = 0.37). This finding remained sig-
nificant with and without MoCA added as a covariate. A 
follow-up analysis revealed that this effect was attrib-
uted to a significant increase in Positive Affect. Unlike 
the Advanced Dementia Study, there was a statistically 
significant difference in the abbreviated GDS scores 
between the Experimental and Control Groups (interac-
tion effect F[1, 13] = 6.82, p = .022). Specifically, pair-
wise comparisons indicated that GDS score in the 
Experimental Group significantly decreased, while GDS 

Table 1.  Pre-Test and Post-Test Outcome Measures for Study 1 (Advanced Dementia).

Outcome measures

Experimental group Control group

Pre-test Post-test Pre-test Post-test

M (SE) M (SE) M (SE) M (SE)

Symptom measures for participants with dementia
  Affect balance scale 46.33 (1.89) 52.90 (3.10) 52.45 (2.79) 51.57 (1.51)
  Geriatric depression scale 5.00 (1.47) 6.75 (1.93) 4.17 (0.98) 5.50 (2.25)
  Systolic blood pressure 123.25 (4.36) 114.25 (5.89) 115.17 (2.38) 126.67 (2.64)
  Diastolic blood pressure 66.50 (3.13) 69.25 (4.15) 71.67 (2.28) 71.00 (3.59)

Note. Bold font indicates statistically reliable change between pre-test and post-test (p < .05).
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scores in the Control Group increased. Effect size again 
was large (partial eta squared = 0.34). There were also 
reliable MoCA score differences when it was analyzed 
as the dependent variable and age was added as a covari-
ate in a 2 × 2 ANCOVA (interaction effect, F[1, 
11] = 5.41, p = .04; partial eta squared = 0.33). Pairwise 
comparisons demonstrated that MoCA scores in the 
Control Group decreased, while MoCA scores in the 
Experimental Group remained approximately the same. 
Results for Study 2 are summarized in Table 2. Finally, 
there was a significant reduction in perceived profes-
sional caregiver stress (PSS) across the second study as 
well (F[1, 8] = 7.77, p = .024), with a large effect size 
(Cohen’s d = 1.66). Table 3 presents changes in Perceived 
Stress Scale scores for professional caregivers in both 
studies.

Discussion

There is a substantial and growing interest in the use  
of computer engagement strategies for cognitively 
impaired older adults. This study included two random-
ized control trials that evaluated the effects of computer 
engagement on older individuals with advanced and 
mild dementia within a naturalistic setting. Results of 
this investigation support the use of computer engage-
ment in these populations. Overall, results indicate that 
in both studies emotional well-being scores reliably 
increased in the experimental group. There were no reli-
able increases in the control group. Additionally, profes-
sional caregiver perceived stress was reliably reduced 
across the interventions in both studies. This investiga-
tion also found that individual guided computer engage-
ment combined with unrestricted access in the Mild 
Dementia Study, but not the Advanced Dementia Study, 

had a positive benefit on depression and cognition. 
Statistically reliable improvements were found in 
depression scores within the experimental group, while 
these improvements did not occur in the control group. 
Cognition (MoCA scores) remained stable in the experi-
mental group over the course of the Mild Dementia 
Study, in marked contrast to the control group where it 
declined.

The lack of a beneficial mood effect in the Advanced 
Dementia Study compared to the Mild Dementia Study 
may be attributed to impaired awareness in the Advanced 
Dementia Group compared to the Mild Dementia Group, 
as well as to the particular scale used. Specifically, the 
GDS requires a certain level of self-awareness to com-
plete it accurately. Individuals who are unaware of the 
extent of their cognitive impairment may not be able to 
evaluate their problems fully, causing their responses on 
mood assessments to be relatively uniform without 
much variance; whereas, individuals with mild dementia 
would be more aware of cognitive changes, resulting in 
greater variance of their depression scores.

Contrary to a prior report by Chidester et al. (2016), 
there were no statistically reliable or significant effects 
in either study on challenging behaviors or antipsychotic 
use. The failure to reduce antipsychotic use may have 
been due to the small number of participants in this 
study who were prescribed those medications. They 
were residents in a Medicare five-star rated facility that 
makes great efforts to avoid using antipsychotics for 
challenging behaviors in individuals with cognitive 
impairments. Future randomized control studies are 
needed with larger numbers of individuals on antipsy-
chotic medications to address this issue.

One of the most compelling outcomes of this study 
was the demonstration of a productive collaboration 

Table 3.  Perceived Stress Scale Scores for Professional Caregivers in Studies 1 and 2.

Outcome measure for professional caregivers

Study 1 (n = 30) Study 2 (n = 9)

Pre-test Post-test Pre-test Post-test

M (SE) M (SE) M (SE) M (SE)

Perceived stress scale 13.87 (1.24) 11.03 (1.23) 9.22 (0.88) 4.89 (0.86)

Note. Bold font indicates statistically reliable change between pre-test and post-test (p < .05).

Table 2.  Pre-Test and Post-Test Outcome Measures for Study 2 (Mild Dementia).

Outcome measures

Experimental group Control group

Pre-test Post-test Pre-test Post-test

M (SE) M (SE) M (SE) M (SE)

Symptom measures for participants with dementia
  Affect balance scale 3.50 (0.71) 23.62 (5.81) 32.60 (5.68) 15.80 (7.06)
  Geriatric depression scale 5.43 (1.20) 2.43 (0.48) 2.00 (0.29) 4.00 (0.97)
  MoCA 22.57 (0.52) 24.14 (0.77) 19.14 (2.07) 15.14 (1.66)

Note. Bold font indicates statistically reliable change between pre-test and post-test (p < .05). MoCA = montreal cognitive assessment.
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between academic institutions and a long-term care/
assisted-living facility involving faculty from a medical 
school, three universities, medical students, doctoral 
psychology students, undergraduate recreational therapy 
students, advanced high school students, and practitio-
ners working together. The benefits of this collaboration 
cannot be understated with regard to generating interest 
in future careers, inter-professionalism, and enriching 
the lives of all involved, including participants, family 
members, nurses, trainees, therapists, administrators, 
and investigators. This has led to cross-fertilization of 
future careers and research plans.

The present study is not free from limitations. The 
most notable limitation is the high attrition rate and the 
resulting small sample size of the analyzed data. High 
attrition rate is inherent in naturalistic settings involv-
ing older adults with dementia, and given that the aver-
age age of participants in the advanced dementia study 
was 93, mortality from natural causes (as well as pro-
gressing dementia, confusion, and refusal to complete 
the study) presented significant challenges in this proj-
ect. Thus, statistical significance and meaning of find-
ings have to be interpreted with caution in this context. 
Overall, the present study serves as a description of two 
preliminary pilot trials that demonstrated that computer 
engagement may in fact be beneficial for mood and 
cognition in older adults with dementia, but these find-
ings need to be replicated in larger samples using more 
robust methodology. The present pilot studies provided 
further “proof of concept” evidence that technology use 
in individuals with dementia in a naturalistic setting is 
feasible, yet quite challenging. We hope that our find-
ings may be of use as a starting point to future investi-
gators examining technology use in the elderly, who 
may learn from our experience and challenges when 
designing their prospective studies. We recommend that 
future studies plan for at least 75% attrition rate or 
higher and design contingency plans to address high 
drop-out rates due to mortality, illness, and progressing 
dementia. Overall, the present study underscores the 
importance of additional computer intervention studies 
to address the challenges of working with persons diag-
nosed with dementia.

Additionally, it is not clear if the observed benefits 
were due to computer engagement alone, to the increased 
person-centered interactions related to guided sessions 
(as well as professional caregivers assisting with com-
puters at other times), or to the specific functions of the 
iN2L computer platform. Further studies may consider 
alternative research methodologies to better differenti-
ate these competing explanations. Future research 
should also aim to utilize measures with robust psycho-
metric properties and demographically-adjusted norms 
(e.g., education-adjusted norms for the MoCA) and con-
sider including other validated measures for the assess-
ment of behaviors characteristic of older adults in a 
long-term care setting (e.g., Neuropsychiatric Inventory 
for Nursing Homes).

Finally, we recommend that future studies involve an 
on-going assent process with participants who have 
dementia, as well as include a staff education compo-
nent. Although formal informed consent had been pro-
vided by legally authorized representatives for all study 
participants prior to study enrollment, participants with 
dementia may forget the exact nature and purpose of the 
study over time, especially if it lasts for several weeks or 
months. Therefore, an on-going process of building rap-
port between study personnel and participants is essen-
tial for any future studies that may wish to replicate our 
findings. Continuous education of staff on how to build 
such rapport may also be beneficial. Providing addi-
tional explanations regarding the nature of the study and 
obtaining assent from participants on a regular basis (not 
only at the beginning of the study) may help with reduc-
ing attrition. We hope that our study provides a first step 
in the formal investigation of technology use in older 
adults with varying levels of dementia using randomized 
control trials.

Clinical and Practical Implications

Prior research has consistently demonstrated that cogni-
tively stimulating activities (Akbaraly et  al., 2009; 
Rebok et al., 2014) and social engagement (Jao et al., 
2018; Litwin & Shaul, 2019; Litwin & Stoeckel, 2016; 
Sharifian et  al., 2020) have been linked to improved 
cognition and behavioral health outcomes in older 
adults. When older adults are faced with situations in 
which they are required to socially isolate (e.g., due to 
medical conditions or during pandemics, such as 
COVID-19 outbreak in 2019–2020), adequate social 
engagement, and cognitive stimulation may become 
rather limited, as the elderly constitute a vulnerable 
group during outbreaks of infectious disease and are 
often required to self-isolate to protect their health. This 
may lead to loneliness and an accompanying array of 
negative mental health outcomes, including depression 
(Liu et al., 2016; Taylor et al., 2018). Therefore, examin-
ing various ways in which the elderly can stay engaged 
and connected with the outside world even during peri-
ods of social isolation is of critical importance to their 
mental health.

Personal computers and electronic devices afford 
multiple opportunities for seniors to remain socially 
connected as long as they have access to internet. A 
plethora of free and readily available messaging and 
videoconferencing applications currently exist on the 
market and are often pre-programmed in various devices 
or can be easily downloaded and installed (e.g., instant 
messaging, FaceTime, Skype, Zoom, etc.). These appli-
cations may allow older adults to socially engage with 
their families and friends without increasing the risk of 
transmission of an infectious disease. Given the benefits 
of continued social engagement to older adults’ mental 
health and cognition (e.g., Jao et  al., 2018; Sharifian 
et  al., 2020), it is recommended that they regularly 
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engage with loved ones through technology in times of 
social distancing.

Additionally, technology allows older adults to 
remain mentally active by engaging in interactive brain 
games, sudoku, crossword puzzles, playing word games 
and trivia with others, or through formal brain training 
programs that are available online. Various cognitive 
training programs have been associated with improved 
mood and cognition in middle-aged and older adults 
(e.g., McLaughlin et  al., 2018; O’Shea et  al., 2019). 
While remaining in the confines of their homes, seniors 
can also listen to audio books on their personal elec-
tronic devices to remain mentally active, as listening to 
audio books has been related to improved mental health 
in older adults (Ameri et al., 2017).

Furthermore, personal electronic devices allow users 
to engage in mood-boosting activities, such as listening 
to music and watching light entertainment (comedy 
shows, sitcoms, entertaining videos online). In the pres-
ent study, listening to music and watching old sitcoms 
(such as “I Love Lucy”) were reported among the most 
popular and enjoyable activities by study participants. 
And in fact, these findings have scientific support, as 
previous research has linked humor and music to 
improved psychological wellbeing (Kaufmann et  al., 
2018; Sarkamo, 2018; Szabo, 2003); specifically, older 
adults who often listen to music have been reported to 
also engage in cognitive, physical, social, and spiritual 
activities (Kaufmann et al., 2018).

As far as spiritual activities are concerned, many reli-
gious organizations and churches resorted to broadcast-
ing their services online during a recent COVID-19 
pandemic to protect their congregations and to reduce 
the spread of coronavirus. Older adults who have access 
to a personal computer, a tablet, or a smartphone at 
home may continue to participate in spiritual and reli-
gious activities (e.g., streaming church services online, 
engaging in small groups, and prayer activities through 
video conferencing applications) even during periods of 
social distancing. Continued engagement in such activi-
ties may further contribute to positive health outcomes 
in this population (Agli et al., 2015).

Finally, physical activity has also been connected 
with improved cognition and mood in older adults 
(Barha et  al., 2017; de Souto Barreto et  al., 2016; 
Erickson et al., 2019; Ludyga et al., 2020; Northey et al., 
2018). Access to a personal computer or a smart TV 
allows older adults to retain at least a certain level of 
physical activity when they are unable to access a gym 
or exercise outside. For example, various gaming plat-
forms that integrate play with physical activity (such as 
Nintendo® Wii™ Sports) may improve depression and 
cognitive functioning in older adults (Rosenberg et al., 
2010). In addition, multitude of exercise, yoga, and 
stretching videos exist online, and many are designed 
specifically for senior citizens. Of course, such activities 
should first be approved by one’s healthcare provider, 
but technology allows remote access to healthcare as 

well: seniors may consult with their healthcare providers 
through telehealth services that are becoming increas-
ingly available.

In summary, technology platform utilized in this 
study (iN2L) and other commercially available technol-
ogies provide versatile opportunities for older adults to 
remain mentally, socially, and physically active during 
times of medically necessary social isolation. Although 
technology use is often seen as a feature of younger 
generations, emerging research indicates that older 
adults (including adults with cognitive impairments) 
can and do enjoy using technology. Published literature 
reveals that older adults with dementia use various 
mobile health applications and that the use of technol-
ogy has been correlated with improvements in physical, 
mental, and social health in this population (Brown & 
O’Connor, 2020). However, available applications for 
patients with dementia do not yet meet the complex 
needs of this growing group (Guo et al., 2020). Therefore, 
based on the results of the present study and review of 
published literature, further investigations of various 
technologies and ways to adapt these technologies for 
comfortable use by the elderly are paramount at this 
time.

Conclusion

Presented studies evaluated the effects of computer 
engagement on mental health, challenging behaviors, 
antipsychotic medications, and professional caregiver 
stress in patients with advanced and mild dementia. 
No statistically reliable changes were observed for 
antipsychotic medications or challenging behaviors. 
Improvements were found in both studies for partici-
pants’ emotional well-being and professional caregiver 
stress. Additional reliable improvements in cognition 
and depression were found in the mild dementia study, 
but not in the advanced dementia study. Findings are 
limited by high attrition rate and the resulting small 
sample size; therefore, results should be interpreted with 
caution in this context. Thus, further research focusing 
on benefits of computer engagement in older adults with 
cognitive impairments is warranted in larger samples 
across a wider range of behavioral health outcomes.
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