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Abstract: Mild cognitive impairment impacts a sizable segment of the older population, and
often evolves into dementia within a few years. At this stage, subjects may benefit from non-
pharmacological therapies that can delay or stop the progression of the mild cognitive impairment
into dementia and are crucial for improvement in the subject’s quality of life, while also being easily
accessible and safe for use. Many research studies have shown that a variety of exercises, including
cognitive training, have the potential to enhance or optimize cognitive function and general well-
being. Recently, many authors have suggested video games as a promising approach for cognitive
training and neurorehabilitation in older people, thanks to their increasing motivation and training
effects through immersion in stimulating environments. Under this premise, our narrative review’s
objective is to discuss and summarize the body of existing material on the role of video games in
improving cognitive performance, daily life activities, and depression symptoms in older individuals
with different levels of cognitive decline. From the papers reviewed, it emerged that older subjects
trained with video games showed a significant improvement in cognitive functions, sleep quality,
and psychiatric symptoms, positioning video games as an intriguing and useful tool.

Keywords: video games; mild cognitive impairment; elderly; older subjects; cognitive function; fall
prevention; psychiatric rehabilitation

1. Introduction

The population of senior citizens suffering from dementia is growing at an exponential
rate. Mild cognitive impairment (MCI) is a neurocognitive impairment defined by the
Diagnostic and Statistical Manual of Mental Disorders as the presence of cognitive deficits
that are not expected for an individual’s age and education level, but which are nonetheless
mild enough not to significantly affect basic daily living activities [1,2]. MCI covers both
memory and non-memory deficits, and its cause and means for prevention and therapy are
still unknown [3]. The onset and course of MCI can serve as a transition period between
normal aging and dementia, particularly Alzheimer’s disease. Indeed, about 50% of
those who are diagnosed with the ailment go on to develop Alzheimer’s disease within
five years [4–6]. For this reason, even though MCI may not worsen and may even go away,
its diagnosis can be helpful as a marker for other forms of dementia in the early stages [7].
Dementia is an intricate process that involves the interaction of several molecular pathways
that impact cellular functions. These pathways ultimately result in the destruction of neural
connections, cellular death, gliosis and inflammation, which in turn causes a person to
lose cognitive functioning—the ability to think, remember, and reason—to the point where
it interferes with their autonomy in day-to-day activities [8,9]. The intensity of dementia
varies; at its mildest, it only starts to interfere with a person’s ability to function, while at its
most severe, it renders a person totally dependent on others for even the most basic daily
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functions. Millions of individuals are impacted by dementia, which is more prevalent as
people age, but is not a normal aspect of aging [10]. Early preventive interventions are thus
critical because they can lead to significant improvements not just in self-reported quality of
life, but also in the general state of health and the financial stability of affected individuals.
At this stage, patients may benefit from non-pharmacological therapies that can delay or
stop the progression of MCI into dementia. Non-pharmacological treatments are defined as
“any theoretically based, nonchemical, focused, and reproducible intervention, performed
involving the patient, that may offer any substantial benefit” [11]. Non-pharmacological
treatments encompass interventions of various natures, such as nutritional therapies, art-
oriented therapies, recollection therapy, physical activity, and cognitive training [12]. In
addition to being useful in managing clinical symptoms, they are likely to be crucial in
both primary and secondary dementia prevention. Non-pharmacological treatments have
several benefits, including being widely accepted, having few negative side effects, and
being able to be taken both sequentially and simultaneously with pharmaceutical therapies
without raising serious issues about interactions. Non-pharmacological treatments can
also be used for individuals who are cognitively normal but are at risk of developing
dementia, as well as for patients in various clinical phases, from full blown dementia
to moderate cognitive impairment [2,13–15]. Consequently, these treatments may have a
significant effect on quality of life, well-being, and cognition across the course of age-related
neurodegenerative illnesses. Exercises including cognitive training have the potential to
enhance or optimize cognitive performance and overall quality of life [16,17].

Given their ease of access and high safety, nonpharmacological therapies are now
the go-to method for treating and caring for individuals with cognitive impairment. Re-
cent evidence has highlighted the advantages of physical exercise for the brain heath
of older individuals [18], even from a neurobiological point of view [19]. Additionally,
music therapy, dancing therapy, art therapy, and reading therapy are some of the main
approaches employed in subjective cognitive impairment, that is, the subjective experience
of cognitive decline, without objective impairment on cognitive assessment [20]. Another
non-pharmacological strategy that has been receiving growing interest for older individu-
als with cognitive decline and MCI is the use of virtual reality, with cognitive functions,
instrumental activities in daily life, and neural efficiency being the main domains improved
by this intervention [21,22].

Given this framework, video games seem to be a promising approach for cognitive
training and neurorehabilitation in older people, taking effect by increasing motivation
and training effects through immersion in stimulating environments [15]. A video game
is commonly described as “an electronic or computerized game played by manipulating
images on a video display or television screen”. A typical video game has an objective,
reward, or incentive system; is interactive and/or competitive; and is made with enjoyment
(i.e., fun) in mind [23]. Two main categories of video games can be recognized: amusement
games and games for cognitive training. While games for entertainment are concentrated on
personal enjoyment and pleasure, cognitive training games are created by neuroscientists
with the goal of training cognitive skills [24]. In particular, the most common cognitive
training games involve puzzle games, including sudoku, crosswords and jigsaw puzzles;
memory games, such as matching cards and memory cubes; logic games, like chess and
solitaire; and brain teasers. In recent times, this kind of game has been utilized to help
older people receive more cognitive stimulation; for instance, during the social isolation
that resulted from the COVID-19 pandemic [25]. Indeed, although the use of video games
has been canonically associated with adolescence or young adulthood, the most recent
findings from epidemiological studies on today’s video game players challenge traditional
stereotypes. In fact, it has been estimated that the average player is around 34 years
old; that 40% of players belong to the female gender; and that at least as many as 26%
are over 50 years old [26]. Video games have gained increasing attention regarding their
hypothetical use in health-promoting programs, proving useful in promoting physical
activity, health education, self-esteem, and various spirometric measures. Furthermore,
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their effectiveness and usefulness in cognitive training programs has also been highlighted.
For cognitive training interventions to be beneficial, the activities must be carried out over
a substantial amount of time without losing motivation, and cognitive computer games
can be used to pique this interest [27]. The use of video games in cognitive training in older
people is made possible by technological advancements; this method increases participant
motivation and lowers dropout rates by making exercises more enjoyable and engaging. It
also has the added benefit of being more widely available to the general public [28,29]. In
particular, the application of computer software, video games, and virtual reality platforms
has grown in popularity in the fields of sports, education, and health due to the rapid
advancement of science and technology and their widespread accessibility [30].

Moreover, different measures, including time of reaction, response precision, precise
duration of practice, and physiological indicators, like heart rate, skin conductivity, eye
movements, and brain activity, could be monitored during the use of video games. In turn,
these measures could provide useful information about closed-loop adaptation, thorough
documentation of training performance and advancement, and real-time feedback [31].
Among video games, several studies have specifically focused on exergames, video games
with a focus on physical training [32], which could serve as a motivating factor to encourage
consistent physical activity [33]. Exergaming is the term used to describe technology-driven
physical activities, like playing video games, that necessitate physical activity or exercise
from the players. The user of these games must use their entire body to engage in interactive
physical activities such as group fitness exercises, virtual sports, and other similar activities.
Exergaming is a concept that transforms a passion for gaming, once thought to be a
sedentary activity, into a potentially healthier and more active pastime.

While the use of video games has been reported to be linked to psychopathological
risks, such as in the case of Internet gaming disorder (IGD), a role has also been reported
in improving cognitive abilities and, in some cases, alleviating symptoms related to de-
pression or other mental conditions [34]. A growing number of studies in the literature are
thus stressing the potential benefits of video games when correctly employed in different
populations [34].

Working from these premises, this narrative review’s objective is to explore and
summarize the body of existing literature on the role of video games in improving cognitive
performance, activities in daily life, and symptoms of depression in older individuals
with different levels of cognitive impairment. To our knowledge, this is the first review
to combine studies focused on the therapeutic use of video games in older adults, with
and without mild cognitive impairments or dementia, to improve cognitive functions,
psychiatric symptoms, and for the prevention of falls.

2. Materials and Methods

Using the electronic databases PubMed, Web of Science, and Scopus in succession,
a literature search was carried out between December 2023 and April 2024. Without
any filters, limitations, or restrictions, the following search string was used to locate all
potentially qualifying records:

((Video games) AND ((elderly) OR (older people) OR (aged) OR (dementia) OR
(fall prevention) OR (psychiatric rehabilitation) OR (cognitive impairment) OR
(cognitive functions) OR (cognition) OR ((psychiatric disorders) AND ((elderly)
OR(older people) OR (aged)))))

Discussions were used to settle eventual disputes among the reviewers over which
articles to include. There was a good level of consensus among the reviewers. After a
preliminary search and the exclusion of duplicates of possible identified articles, all articles
selected for the final evaluation can be found on PubMed.

2.1. Inclusion Criteria

- Original research, editorials, and case reports were accepted
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- All research examining how video game-based intervention affected a clinically mean-
ingful and health-promoting health outcome was included

- The included studies used objective and reproducible measures to evaluate the results
of the intervention, as well as neurocognitive and neuropsychological tests

- The included studies had their full text available in English

2.2. Exclusion Criteria

- Reviews or meta-analyses were not accepted
- If the suggested intervention did not fit the standard description of a video game, the

study was excluded
- Research that omitted disclosure of how the intervention affected the participants’

cognitive performance was excluded
- Studies that did not use objective and reproducible measures to evaluate intervention

outcomes were excluded
- Articles not available in English were excluded

3. Results
3.1. Video Games to Enhance Cognitive Functions in Older Subjects

It is well-known that some cognitive deficits can be prevented and rehabilitated with
the help of cognitive therapies, especially cognitive training. Video games have been
recently recognized as a possible resource to be used in cognitive training, thanks to
technological advancements. This method makes cognitive work more enjoyable and
engaging, which boosts participant motivation and lowers abandonment rates. It also has
the added benefit of being more widely available [28,29]. One of the main ideas in the
field of cognitive training is the concept of transfer, commonly recognized as the extent
to which a learned skill can be demonstrated in a different setting [35]. Near transfer is
recognized as an improvement within the same cognitive domain that was trained in,
assessed with distinct stimuli, and necessitating a different response than the training
task. On the other hand, far transfer is used to describe the development of skills in
cognitive domains other than the one being trained in [36]. Executive control abilities, one
of the main aspects of executive functioning, are particularly vulnerable to deterioration
with aging because of their significant functional reliance on the prefrontal brain and
basal ganglia [37–39]. It can be assumed that training promoting cognitive flexibility, as in
the capacity to modify one’s reactions to the demands of the present environment, would
significantly improve the quality of life and daily functioning of older people [40,41]. Within
this framework, executive functioning training is acknowledged as one of the domains with
the highest potential for fostering flexibility, featuring three main areas: inhibition (as in
the repression of ideas or acts, typically in favor of different ideas or acts), updating (as in
monitoring incoming information for its relevance and modifying working memory store
content if necessary), and shifting (as in switching attention and actions between relevant
tasks). However, to date, the available literature about the results of cognitive training in
transferring skills across various cognitive abilities in adults is controversial [42]. One of the
first studies aiming at evaluating the possibility of training executive functions in an older
population, using strategy video games, was conducted by Goldstein et al. (1997), who
investigated the effect of the commercial video game Super Tetris in improving cognitive
skills in 22 older subjects. The experimental group (n = 10, mean age: 76.5 ± 3.8), who
played the game for 5 h a week for 5 weeks, reported a noteworthy amelioration in reaction
times compared to the controls (n = 12, mean age: 78.7 ± 6.4) and in cognitive adaptability
compared to the baseline [43].

Another study in support of this hypothesis was conducted by Basak et al. (2008). Their
research aimed at evaluating the possibility of training executive functions in older adults
using a real-time strategy video game called Rise of Nations, combining the intricacy of
turn-based strategy games with the pace of real-time gaming. Participants who underwent
training, thus playing a real-time strategy video game for a total of 23.5 h (n = 20, mean age
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69.10 ± 6.06), showed significant improvement both in game performance and in mental
rotation, task switching, working memory, and visual short-term memory compared to
the control group (n = 19, mean age: 70.05 ± 4.94). Moreover, enhancements in task-
switching were connected with individual variations in gaming performance changes.
Results suggested that playing real-time strategy games may have modest but positive
effects on executive control functions, associated with frontal lobe’s role in high-level
cognitive processes. Given the impact of aging on frontal lobes, especially on the prefrontal
cortex, these findings suggest that real-time strategy game training may improve executive
control in older individuals, both collectively and individually [44].

Similar results came from a later study conducted by Rosenberg and colleagues, during
which 19 older subjects (mean age: 78.7 ± 8.7) residing in community housing underwent
weekly sessions of 35 min in length playing Nintendo’s Wii Sports games. After 12 weeks
of treatment, the results showed a significant improvement not only in the cognitive per-
formance, but also in the depressive symptoms and overall mental health quality of the
subjects. The authors investigated the potential of exergames using the Nintendo Wii
Sports platform in 19 older adults (F = 13, M = 6, mean age: 78.7 ± 8.7) with subsyndromal
depression symptomatology. Participants were asked to play exergames for a minimum
of 30 min, thrice a week, for 12 weeks and were assessed with the Quick Inventory of
Depressive Symptoms (Clinician Rated Version) (QIDS), Medical Outcome Study (Short
Form) (MOS SF-36), and the Repeatable Battery for Assessment of Neurocognitive Status
(RBANS). The outcomes demonstrated a noteworthy amelioration in depressive symp-
tomatology, in cognitive function, and in the overall quality of life connected to mental
health [45].

Brem et al. aimed to investigate whether a video game specifically developed for
cognitive and cerebral activation could either stop cognitive function from declining or
enhance it in hospitalized older adults. For this purpose, the authors compared 16 patients
(mean age 66.1 ± 9.3) undergoing daily sessions of video gaming of 30 min in length with
16 control patients (mean age: 69.9 ± 13.9). Results showed that the playing group signif-
icantly improved their working memory and fluid intelligence, confirming the positive
effects of playing video games on preventing the loss of cognitive function in hospitalized
older patients [46].

A pilot study carried out by Gamberini and colleagues addressed the role of video
games, and specifically, the Nintendo Wii console, in improving the neuropsychological
functions of older people. Participants were tested for memory, attention, and motor control.
After a week of gaming, individuals were asked to complete a series of neuropsychological
tests assessing selective attention, short-term digit memory, working memory, and visual
motor skills. Results showed that sustained and selective attention in the test were corre-
lated and representative of the sum of the average time employed to complete difficult tasks
while gaming on the Wii. Furthermore, the authors’ aim was to make neuropsychological
tests more attractive to older people by exploiting Nintendo Wii-specific features. Indeed,
given its affordability, portability, and small dimensions, the Nintendo Wii could easily be
employed directly at home, with the patient being in contact with the rest of the family [47].

Similarly, Peretz et al. (2011) documented how older volunteers (n = 121, mean age:
68 ± 7) that played computer games for three subsequent months improved in focused
and sustained attention, memory recognition, and mental flexibility [48]. Maillot et al.
(2012) [37] evaluated the potential of 24 one-hour sessions of training with physical activity-
based video games (Wii Sports, Wii Fit, and Mario and Sonic Olympics games) to improve
cognitive functions in 30 older adults. Results highlighted how subjects who underwent
the training (n = 15, mean age: 73.47 ± 4.10) showed significant improvements over the
control group in cognitive measures like executive control and processing speed; however,
no improvement was detected regarding visuospatial measurements (n = 15, mean age:
73.47 ± 3.00) [49].

A later study carried out by van Muijden et al. (2021) aimed at investigating whether
playing cognitive training video games online may enhance cognitive control in older
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adults. Over a seven-week period, 72 adults aged 60 to 77, either playing cognitive games
(n = 53, mean age: 67.8 ± 3.8) or answering documentary quizzes (n = 19, mean age:
67.2 ± 3.4), were evaluated for various cognitive flexibility measures. Results reported that
subjects playing video games showed a greater improvement in response inhibition and
inductive reasoning than the group that responded to the documentary-style questions.
However, measures of other cognitive control aspects did not significantly differ, thus
offering only modest support for the hypothesis of the potential of video game training in
improving cognitive control in healthy older individuals [36].

Conversely, opposite results have emerged from a recent study conducted by Buiten-
weg and colleagues (2017). In this study, the authors aimed to examine the effects of
an adaptive cognitive flexibility training program that is commercially available on self-
perceived cognitive and executive performance, quality of life, depression, and anxiety
among 158 participants aged 60 to 80. Eligible participants were divided into a frequent
(n = 64, mean age: 67.8 ± 5.0) or infrequent (n = 36, mean age: 67.9 ± 5.4) switching experi-
mental group, or to the active control group (n = 58, mean age: 67.6 ± 5.1) and committed
to a 12-week computerized training program. Individuals who had used training games in
the past, consumed drugs, had severe vision impairment, were colorblind, had a history
of stroke or TIA, or attained a score below 26 on the Telephone Interview for Cognitive
Status were excluded. During and after the training period, assessments of the effects on
reasoning, verbal long-term memory, planning, processing and psychomotor pace, fluency
in speech, and cognitive performance were performed four times. Results demonstrated
a notable improvement across the entire sample, not resulting in the predicted near- and
far-term transfer ascribable exclusively to the training [42]. Belchior et al. (2019) examined
the cognitive and daily functioning of older persons following a 60-session video game-
based home intervention. The authors compared three groups: the first playing a video
game called Crazy Taxi (n = 17), the second utilizing PositScience InSight, a computerized
training program that focuses on visual attention and processing speed (n = 19), and the
last receiving no treatment (n = 18). Individuals were assessed for cognitive and everyday
functioning prior to and post-training, both immediately after the end of the training and
three months later. Outcomes showed that the participants in the video game group bene-
fited less from the intervention in measures of attention and processing speed, but other
small benefits were detectable in the video games group, such as a greater improvement in
depression symptoms [50].

Another work analyzed the performance of older adults in reaction time and rotation
rate, two elements of mental rotation exercise, across two groups with the same previously
described interventions (Crazy Taxi and PositScience InSight). Three different groups
were formed: an experimental group (n = 17) playing Crazy Taxi, an active control group
(n = 19) training with tasks involving fast visual array scan and pattern identification, quick
perceptive comparisons, visuospatial working memory, visual discrimination, and selective
and divided attention and processing speed, and a passive control group (n = 18). Mental
rotation tests conducted at a three-month follow-up demonstrated better performances
in the interventional groups, suggesting that both interventions had visuospatial benefits.
Other such aspects that could be improved by video games include attentional area of view
and rate of visual comparison effectiveness [51].

A study carried out by Ramnath et al. (2021) aimed to examine differences in functional
capacity and cognitive performance between traditional multimodal fitness activities and
active video gaming treatments in older persons with memory complaints who were
recruited from retirement homes. Participants (n = 45, mean age: 72 ± 5) were divided
into two groups: the interactive video gaming (IVG) group (n = 23, mean age: 70.8 ± 4.52)
and the conventional multimodal (CM) group (n = 22, mean age: 74.14 ± 5.8). The IVG
group participated in two one-hour interactive gaming sessions using the X-Box Kinect
Sports video game, which included football, ping pong, beach volleyball, boxing, running
and jumping, and ten-pin bowling. The CM group engaged in team-based, low-impact,
traditional multimodal, supervised exercise programs twice a week for 1 h. Standing and



Brain Sci. 2024, 14, 731 7 of 21

sitting activities were included throughout the sessions, which were led and overseen by
an exercise physiologist. The overall training lasted three months. Every clinical measure
was completed both before and after the interventions. The following pre-post assessments
were used: the Modified Stroop task, the Mini-Mental State Examination, the N-back task,
dynamic balance, functional reach, and a six-minute walk. The study’s findings showed
that the IVG group significantly outperformed the CM group in the Stroop task and for
the average reaction time of correctly colored words. Functional ability, which included
the 6-min walk, dynamic balance, timed up-and-go, and functional reach, also showed a
considerable improvement. These results suggested a greater effectiveness of interactive
video games compared to traditional multimodal exercise in enhancing functional ability
and cognitive performance in older persons with memory problems [52].

Notwithstanding the increasing number of articles demonstrating the advantages of
using video games in improving the cognitive function of older subjects, many studies have
found no differences compared to classic interventions. For instance, Bacha and colleagues
(2018) discovered no noteworthy variations in the improvement of cognitive functions mea-
sured with the Montreal Cognitive Assessment (MoCA) between subjects (n = 46, mean age:
69.3 ± 5.34) who partook in 14 one-hour long training sessions, twice a week, with Kinect
Adventures Games (n = 23) and those who participated in conventional physiotherapy
(n = 23) [53]. Similarly, Chuang et al., (2015) compared 26 sedentary older females that
underwent either training sessions with the video game Dance Dance Revolution (n = 7,
mean age: 69.43 ± 3.82), brisk walking (n = 11, mean age: 67.01 ± 1.67), or no physical
activity (n = 8, mean age: 68.25 ± 3.96). While an improvement in inhibitory control was
reported compared to the control group, the results did not reveal any noteworthy varia-
tions between the brisk walking group and subjects who played the dance video game [54].
Guimaraes et al. (2018) compared the effects of video game physical activity programs
(using the Xbox 360 Kinect console) and aerobic exercise on cognitive performance. In the
study, a total of 27 older adults were enrolled, with 13 belonging to the experimental group
(F = 10, M = 3, mean age: 60.0 ± 4.0) and 14 to the aerobic control group (F = 6, M = 8, mean
age: 60.7 ± 3.6). The training lasted 12 weeks and included a session three times a week.
Results showed a similar improvement in the cognitive functions of both the experimental
and the control group, suggesting the use of physically active video games as a substitute
for classical physical exercise [55].

Table 1 displays a synopsis of the studies described.

Table 1. Studies investigating the use of video games for improving cognitive functioning in older
people without dementia and MCI.

Authors Sample Intervention Measures Results

Basak et al.
(2008)
[44]

Total sample: n = 39;
experimental group:
n = 20, (mean age:
69.10 ± 6.06); control
group: n = 19, (mean
age: 70.05 ± 4.94).

Sessions of real-time
strategy video game for
a total of 23.5 h

Executive control tasks
(operation span, task
switching, N-back test, visual
short-term memory, Raven’s
Advanced Matrices, stopping
task) and visuo-spatial
attentional tasks (functional
field of view, attentional blink,
enumeration, mental rotation)

Modest but positive
effects of playing
real-time strategy
games on executive
control functions

Van Muijden et al.
(2012)
[36]

Total sample: n = 72
(F = 32; M = 40);
experimental group:
n = 53 (F = 28; M = 25,
mean age: 67.8 ± 3.8);
control group: n = 19
(F = 4, M = 15, mean
age: 67.2 ± 3.4)

Experimental group:
playing cognitive
games;
Control group:
answering
documentary quizzes

MMSE, Stroop Color-Word
Test, Stop-Signal Test, counting
span, Mental Counters task,
Useful Field of View Test,
Raven-SPM, Global-Local
Switching Test, Smiling Faces
Switching Test, Test of
Attentional Performance

Greater improvement
in response inhibition
and inductive
reasoning in subjects
playing video games.
Measures of other
cognitive control
aspects did not
significantly differ.
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Table 1. Cont.

Authors Sample Intervention Measures Results

Buitenweg et al.
(2017)
[42]

Total sample: n = 158;
frequent switching:
n = 64 (F = 41; M = 23;
mean age: 67.8 ± 5.0);
infrequent switching:
n = 36 (F = 23; M = 13;
mean age: 67.9 ± 5.4);
controls: n = 58 (F = 31;
M = 27; mean age:
67.6 ± 5.1)

Cognitive training:
nine games in three
domains (reasoning,
working memory, and
attention);
FS: ten games of 3 min
each; IS: three games of
10 min each
Mock training: four
games played in
sessions of three games
of 10 min each

Stop-signal task, SSRT,
D-KEFS TMT, TMT-B/A,
drag-and-drop task,
drag-to-grid task, click task,
DSC, Neurotask BV, ToL,
Raven-SPM, Shipley Institute
of living scale-2, Corsi block
tapping task, PASAT,
Operation Span, RAVLT,
LNS, CIS-F, HADS-D

Significant
improvement in the
overall sample

Belchior et al.
(2019) [50]

Total sample: n = 54,
mean age 63 ± 6;
experimental group:
n = 17;
computer training:
n = 19;
control group: n = 18

Experimental group:
3 months of home
practice for 60 h of
Crazy Taxi
Computer training:
3 months of home
practice for 60 h of
Crazy Taxi

Primary outcomes: speed,
divided attention, selective
attention, same-different.
Secondary outcomes: visual
attention influenced by video
games, visual spatial skills,
everyday function,
subjective functioning

Improvement in both
training groups. In
computer training,
greater improvement in
visual attention and
processing speed; other
benefits in Crazy
Taxi group

Goldstein et al.
(1997)
[43]

Total sample: n = 22;
experimental group:
n = 10, mean age:
76.5 ± 3.8;
control group: n = 12,
mean age: 78.7 ± 6.4

Super Tetris for 5 h a
week for 5 weeks

Sternberg Test, Stroop Color
Word Test

Significant
improvement in
experimental group in
reaction times.
Significant
improvement in
cognitive adaptability
compared to
the baseline.

Basak et al.
(2008)
[44]

Total sample: n = 39;
experimental group:
n = 20, mean age
69.10 ± 6.06; control
group: n = 19, mean
age: 70.05 ± 4.94.

Sessions of real-time
strategy video game for
a total of 23.5 h

Executive control tasks
(operation span, task
switching, N-back test, visual
short-term memory, Raven’s
Advanced Matrices, stopping
task) and visuo-spatial
attentional tasks (functional
field of view, attentional
blink, enumeration,
mental rotation)

Modest but positive
effects of playing
real-time strategy
games on executive
control functions

Rosemberg et al.
(2010)
[45]

Total sample: n = 19,
mean age: 78.7 ± 8.7

12 weeks of 35
minute-long weekly
sessions of Nintendo’s
Wii Sports games

QIDS; BAI; RBANS

Notable improvements
in depression
symptoms, cognitive
function, and general
mental wellness.

Brem et al.
(2010)
[46]

Experimental group:
n = 16 (F = 10, M = 6,
mean age 66.1 ± 9.3);
control group: n = 16
(F = 10, M = 6, mean
age: 69.9 ± 13.9)

30 minute-long daily
sessions of
video gaming

Kurztest fur Allgemeine
Intelligenz, 12-item Short
Form health survey,
Neuroticism-extroversion-
openness five factor
inventory, patient reported
outcom scale

Notable enhancements
in working memory
and fluid intelligence in
the playing group.
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Table 1. Cont.

Authors Sample Intervention Measures Results

Gamberini et al.
(2010)
[47]

Older adults

Nintendo Wii video
games and
standardized paper
and pencil (PP)
neuropsychological
tests after 1 week of
video gaming sessions

Cognition, memory, and
attention were assessed

A positive correlation
was found between
video games and PP
neuropsychological
tests, except the
digit span.

Peretz et al.
(2011)
[48]

Total sample: n = 121,
F = 77, M = 44, mean
age: 68 ± 7

24 sessions of
20–30 min of computer
games, thrice a week,
for 3 months

NexAde cognitive test
battery, Geriatric
Depression Scale

Enhanced cognitive
flexibility, memory
recognition, and
focused and
sustained attention.

Maillot et al.
(2012)
[49]

Total sample: n = 30;
experimental group:
n = 15, mean age:
73.47 ± 4.10;
control group: n = 15,
mean age: 73.47 ± 3.00

24 one-hour training
sessions with Wii
Sports, Wii Fit, and and
Mario and Sonic
Olympics games

Trail making test, Stroop
color word interference test,
Letter sets test, matrix
reasoning test, digit symbol
substitution test, spatial span
test, directional heading test,
mental rotation test,
cancellation test, number
comparison test, reaction
time test, plate tapping test

Subjects who
underwent the training
showed a significant
improvement in
cognitive measures
such as executive
control and processing
speed, but not in
visuospatial measures.

Chuang et al.
(2015) [54]

Total sample: F = 26;
DDR group: F = 7,
mean age: 69.43 ± 3.82;
BW group: F = 11,
mean age: 67.01 ± 1.67;
control group: F = 8,
mean age: 68.25 ± 3.96

DDR group: three
sessions of 30 min
exercise with DDR
BW group: three
sessions of 30 min of
BW

Flanker task

Improved inhibitory
control in DDR and BW
groups.
No significant
differences between
DDR and BW groups.

Bacha et al.
(2018)
[53]

Total sample: n = 46,
mean age: 69.3 ± 5.34;
experimental group:
n = 23;
control group: n = 23

14 one-hour long
training sessions, twice
a week, with Kinect
Adventures Games

MoCA

No differences in
MoCA test
improvements
between groups.

Guimaraes et al.
(2018)
[55]

Total sample: n = 27;
experimental group:
n = 13 (F = 10, M = 3,
mean age: 60.0 ± 4.0);
control group: n = 14
(F = 6, M = 8, mean age:
60.7 ± 3.6)

A session three times a
week for 12 weeks CogState battery

Similar improvement in
the cognitive functions
of both groups.

Taylor et al.
(2021)
[51]

Total sample: n = 54,
mean age: 73 ± 6;
experimental group:
n = 17;
active control group:
n = 17;
passive control group:
n = 18

Experimental control:
Crazy Taxi playing
sessions
Active control:
cognitive training

Better performances in
mental rotation tests
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Table 1. Cont.

Authors Sample Intervention Measures Results

Ramnath et al.
(2021)
[52]

Total sample: n = 45,
mean age: 72.4 ± 5.37;
experimental group:
n = 23, mean age:
70.8 ± 4.52; control
group: n = 22, mean
age: 74.14 ± 5.8

Experimental group:
two 1 h long interactive
video game sessions
with the X-Box Kinect
Sports video game.
Control group: 1 h long
low intensity
conventional
multimodal supervised
exercise sessions, twice
a week

Mini-Mental State
Examination, N-back Task,
Modified Stroop task

Significant
improvement in the
IVG group compared
to the CM group in the
Stroop task and for
average reaction time
to correct color-words.

MMSE: Mini mental state examination; Raven-SPM: Raven’s Standard Progressive Matrices; SSRT: Stop-signal
reaction time; D-KEFS TMT: Delis-Kaplan Executive Function System—Trail Making Test; TMT-B/A: Trail Making
Test B/A; DSC: Digit Symbol Coding test; ToL: Tower of London; PASAT: Paced Auditory Serial Addition Task;
RAVLT: Rey’s Auditory Verbal Learning Test; LNS: Letter Number Sequencing; CIS-F: Checklist Individual
Strength, fatigue subscale; HADS-D: Hospital Anxiety Depression Scale, depression subscale; QIDS: Quick
Inventory of Depressive Symptoms; BAI: Beck Anxiety Inventory; RBANS: Repeatable Battery for Assessment of
Neurocognitive Status; HDS-R: Hasegawa’s dementia scale revised; MOSES: multidimensional observational scale
for elderly subjects; DDR: Dance Dance Revolution; BW: brisk walking: MoCA: Montreal Cognitive Assessment;
IVG: Interactive Video Gaming; CM: Conventional Multimodal.

3.2. Video Games in Mild Cognitive Impairment and Dementia

Thanks to the growing interest in employing interactive video games in neuro-
rehabilitation as well as in improving both cognition and physical health in older subjects,
some authors have hypothesized new strategies to develop novel exergame-based training
concepts. In particular, Manser and colleagues suggested a strategy based on an existing
methodological framework: the Multidisciplinary Iterative Design of Exergames (MIDE).
The authors showed that the development of exergames was facilitated when based on a
methodical, incremental, and evidence-based approach, which may allow highlighting of
the essential specifications for both the training and exergame components. Consequently,
it is anticipated that this will improve the applicability and acceptance of exergame interven-
tions in “real life” situations [56]. In 2008, an investigation was carried out at the University
of Porto examining the impact of video games on cognitive abilities, self-perception, and
overall quality of life among older individuals. Participants were divided into three groups:
an experimental group playing video games (n = 15), an active control group participating
in relaxation sessions (n = 17), and a passive control group receiving no experimental treat-
ment (n = 11). All participants were assessed with the Cognitive Su-scale of Alzheimer’s
Disease Assessment Scale (ADAS-Cog), the clinical self-concept inventory (ICAC), and
the World Health Organization Quality of Life Questionnaire (WHOQOL), both before the
intervention and after eight weeks. Results highlighted how, in the experimental group,
participants displayed a significant reduction in cognitive decline from before to after
the intervention as measured by ADAS-Cog, suggesting that engaging in video games
may enhance cognitive functioning as well as sustain self-perception and quality of life
in older people. Moreover, the study stressed a positive correlation between self-concept
and cognitive benefits, emphasizing the importance of maintaining a positive self-image in
achieving cognitive improvements [57].

On the other hand, Yamaguchi et al. (2011) aimed to indirectly improve cognitive
function in 18 older people residing in a nursing home, of which 9 had moderate dementia,
1 had Parkinson’s disease, 1 had vascular dementia, and 7 had Alzheimer’s, through
session play of sports video games. All participants were assessed with the Revised
Hasegawa’s Dementia Scale (HDS-R), the Kohs block design test, and the multidimensional
observational scale for older subjects (MOSES). The outcomes demonstrated a noteworthy
enhancement across all metrics [58].
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In 2014, Hughes and colleagues carried out an investigation to assess whether interac-
tive Wii video games can help older persons with MCI improve their cognitive abilities.
The authors enrolled 20 subjects (M = 6, F = 14, mean age: 77.4 ± 5.8 years) who underwent
cognitive evaluation by the Computerized Assessment of Mild Cognitive Impairment
(CAMCI), the Cognitive Self-Report Questionnaire-25 (CSRQ-25), and Timed Instrumental
Activities of Daily Living (TIADL). Outcomes showed that Wii interactive video games
were feasible for MCI patients, with bowling being enjoyed by most of participants and
showing good effects for stimulation on the cerebral, social, and physical levels [59]. Fur-
thermore, a work was carried out across 22 MCI subjects administered Xbox 360 Kinect
cognitive games training, with 22 individuals in the control group. Patients were assessed
for cognitive functions through the MMSE and MoCA, and for executive functions using
the TMT. The authors concluded that Xbox 360 Kinect video games had positive outcomes
for MCI patients following both short- and long-term interventions, and that they could
represent potential therapeutic candidates for MCI [60].

Regarding activities of daily life (ADL), a study conducted in Japan by Jahouh et al.
(2021) investigated the effects of video games on enhancing fundamental and instrumental
ADL performance. The authors investigated whether online games could be correlated
with the degree of cognitive impairment and mood in elderly persons living in institutions.
During the study, 40 individuals (M = 18, F = 22, mean age: 85.05 ± 8.63 years) administered
a video game training regime were compared to a control group (n = 40; M = 17, F = 23;
mean age: 83.25 ± 8.78) not involved in gaming activities. The video game employed was
the Nintendo Wii Fit and, during sessions, subjects exercised several cognitive functions,
including memory and attention, as well as their muscle tone, which kept them balanced
during the various tasks. Participants were examined through the Lobo’s Mini-Cognitive
Examination (MCE), the Activities of Daily Living test, the Dementia Apathy Interview
and Rating (DAIR), and the Goldberg Anxiety and Depression Scale (EADG). Results
highlighted how the experimental group improved in terms of cognitive state, levels of
ADLs, and overall psychological status. In particular, a decrease in degrees of melancholy,
anxiety, and apathy was observed, along with an improvement in memory, focus, and
ability to perform fundamental and instrumental ADLs [61].

Another study focused on the assessment of the viability and impact of interactive
video games (Xavix Hot Plus) on mental health, mood, and quality of life among individuals
with MCI who live in communities. Two groups were formed: one comprising those
receiving the intervention (n = 8, M = 3, F = 5, mean age: 79.75 ± 4.86 years) and another by
controls (n = 8, M = 3, F = 5, mean age: 77.75 ± 6.74 years). Individuals were assessed for
cognitive functions, physical functions, mood status, and standard of living, respectively,
by the Short Portable Mental Status Questionnaire (SPMSQ), the Instrumental Activities
of Daily Living Scale (IADL), the senior functional test (SFT), the timed up and go test
(TUG), the 6-min walk test (6MWT), the timed unipedal stance test (UPST), the Geriatric
Depression Scale short form (GDS-SF), the five domains of the Euroqol Health visual
analogue scale VAS (EQ5D-VAS), and the five domains of the Euroqol Health utility score
(EQ-5D-Utility). Both groups presented increased scores in cognitive functions, and the
game showed good levels of feasibility and safeness among people with MCI [62].

A study by Sato et al. (2023) investigated the effects of dance-based video games on
10 subjects with MCI and 11 individuals with average mental abilities. The game was called
Step Mania 3.9. The cognitive functions of the participants were assessed using the MMSE,
the Japanese version of the MoCA, and the TMT. In addition, prefrontal cortex activity was
analyzed. A general assessment was performed before and after the dance video game
intervention. In the MCI group, a significant improvement in the Japanese version of the
MoCA and in the TMT was registered. Moreover, an increase in dorsolateral prefrontal
cortex activity was highlighted in the MCI group after dance video games [63].

Table 2 displays a synopsis of the studies described.
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Table 2. Studies investigating the use of video games in older people with MCI and dementia.

Authors Sample Intervention Measures Results

Torres et al.
(2008)
[57]

Total sample: n = 43;
experimental group: n = 15;
active control group: n = 17;
passive control group: n = 11.
Mean age = 78.33 ± 8.002.

Experimental group:
video game playing
sessions;
active control group:
relaxation sessions;
passive control group:
no intervention

ADAS-Cog, ICAC,
WHOQOL

Significant reduction in
cognitive decline from
before to after intervention
in the experimental group.
Positive correlation between
self-concept and
cognitive benefits.

Yamaguchi et al.
(2011)
[58]

Total sample: n = 18 Sport video
games sessions

HDS-R, Kohs block
design test, MOSES

Significant improvement
across all measures

Jahouh et al.
(2021)
[61]

Total sample: n = 80;
experimental group: n = 40
(M = 18, F = 22, mean age:
85.05 ± 8.63);
control group: n = 40
(M = 17, F = 23, mean age:
83.25 ± 8.78)

20 rehabilitation
sessions over 8 weeks,
made up of different
activities with the
Nintendo Wii Fit

MCE, Activities of
Daily Living test,
DAIR, EADG

Reduced depression,
anxiety, and apathy levels,
and improved memory,
attention, and performance
of fundamental and
instrumental ADL in the
experimental group

Hughes et al.
(2014)
[59]

Total sample: n = 20 (M = 6,
F = 14, mean age: 77.4 ± 5.8)

Wii interactive video
games sessions

CAMCI, CSRQ-25,
TIADL.

Interactive video games are
feasible for MCI
individuals, and exert good
effects on social, mental,
and physical stimulation

Amjad et al.
(2019)
[60]

Total sample: n = 44;
experimental group: n = 22;
control group: n = 22.

Xbox 360 Kinect
cognitive
games training

MMSE, MoCA, TMT

The 360 Kinect video game
had positive outcomes for
MCI patients following
both short- and long-term
intervention

Lin et al.
(2022)
[62]

Total sample: n = 16;
experimental group: n = 8
(M = 3, F = 5 mean age:
79.75 ± 4.86; control group:
n = 8 (M = 3, F = 5, mean age:
77.75 ± 6.74)

Interactive video games
(Xavix Hot Plus)

SPMSQ; IADL; SFT:
TUG; 6MWT; UPST;
GDS-SF; EQ5D-VAS;
EQ-5D-Utility

Increased scores in
cognitive functions and
good levels of feasibility
and safeness among people
with MCI.

Sato et al.
(2023)
[63]

Total sample: n = 21;
experimental group: n = 10
(mean age: 77.7 ± 5.1);
control group = 11 (mean
age: 74.1 ± 4.7)

Dance video games
(sessions of Step
Mania 3.9)

MMSE, Japanase
version of
MoCA, TMT.

In the MCI group, a
significant improvement in
the Japanese version of the
MoCA and in the TMT, as
well as an increase in
dorsolateral prefrontal
cortex activity.

WHOQOL: World Health Organization Quality of Life Questionnaire; MCE: Lobo’s Mini-Cognitive Examina-
tion; DAIR: Dementia Apathy Interview and Rating; EADG; Goldberg Anxiety and Depression Scale; CAMCI:
Computerized Assessment of Mild Cognitive Impairment; CSRQ-25: Cognitive Self-Report Questionnaire-25;
TIADL: Timed Instrumental Activities of Daily Living; MCI: mild cognitive impairment; MMSE: Mini Mental State
Examination; MoCA: Montreal Cognitive Assessment; TMT: trail making test; SPMSQ: Short Portable Mental
Status Questionnaire; IADL: the Instrumental Activities of Daily Living Scale; SFT: senior functional test; TUG:
timed up-and-go test; 6MWT: 6-min walk test; UPST: timed unipedal stance test; GDS-SF: Geriatric Depression
Scale short form; VAS (EQ5D-VAS): five domains of the Euroqol Health visual analogue scale; EQ-5D-Utility: five
domains of the Euroqol Health utility score.

3.3. Video Games for Fall Prevention in the Older Subjects

One of the biggest concerns for worldwide public health is falls among older persons,
which frequently result in diminished mobility, a worse standard of living, and an increase
in mortality and morbidity [64,65]. Since the loss of balance when walking or standing is
one of the main causes of falls in older subjects, methods aimed at enhancing standing and
walking ability are most likely to decrease the risk of falls [66,67]. Exergame intervention
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has shown significant promise in improving balance control, being recently tested as a
unique rehabilitative technique for individuals with cognitive-motor deficits [19].

In particular, some researchers have focused on the use of home-based step training in
older people with video game technology for improving stepping motion and reducing
falls. De Bruin et al. (2011) examined how a training program which utilized computer
dancing games worked (n = 11; mean age: 86.8 ± 8.1) in comparison to a traditional
physical intervention (n = 17; mean age: 85.2 ± 5.5). The experimental group exhibited a
higher decrease in fear of falling and a noteworthy improvement in dual walking tasks [68].
During the same year, William et al. (2011) explored the possible benefits of Nintendo’s Wii
Fit activities on improving balance in older adults. The study involved 22 subjects (mean
age: 83.86 ± 5.47) and lasted 4 weeks, in which participants underwent 20 min training
sessions with Wii Fit. Results showed a significant improvement in balance scores after
12 weeks of training [69]. Similarly, Picchierri and colleagues investigated the effect of
training with dance video games, comparing it to traditional training. For the purpose of
the study, the authors recruited a sample of 31 older subjects (mean age: 86.2 ± 4.6) who
were then divided into an experimental group that, in addition to a traditional training
consisting of 5 min of warm up, 25 min of resistance training, and 10 min of balance
exercise, also trained twice a week with the dance video game (n = 15), and a control group
(n = 16) that performed only strength and balance exercises. Results showed a significant
improvement in step time and fast walking performance under dual task conditions in
favor of the experimental group, suggesting a greater efficiency of the experimental training
program [70]. Schoene et al. (2013) enrolled 15 older subjects (mean age: 77.5 ± 4.5) who
were asked to play a computer game where they were required to adhere to the directions
on a monitor by stepping on a step pad (e.g., Dance Dance Revolution (DDR); Konami) and
17 controls (mean age: 78.4 ± 4.5), who continued their usual activities of daily life. The
game consisted of stepping repeatedly in all directions at various speeds and challenged
balance, coordination, reaction time, and attention. Participants were assessed for cognitive
functions through the choice stepping reaction time (CSRT) and the Physiological Profile
Assessment (PPA) at baseline and at a follow-up of eight weeks. The findings indicated
that older adults without significant cognitive or physical impairments can safely perform
step pad training at home to enhance physical and cognitive characteristics and lower their
risk of falling [71]. Those results where later confirmed by a study from Nicholson et al.
(2015) that aimed to evaluate unattended Nintendo Wii Fit balancing training’s efficacy
and safety in older subjects. The overall sample consisted of 41 subjects recruited from
retirement villages. Those subjects were then divided into an experimental group (n = 19,
mean age: 75 ± 6) that underwent a program of 30 min of unattended Wii balance gaming
thrice a week, and a control group (n = 22, mean age: 74 ± 5) that performed a traditional
training program. Results highlighted how the experimental group had a significantly
greater improvement in timed up-and-go, left single-leg balance, both lateral reach, and
gait speed compared with the controls [72].

Despite these promising results, other research has failed to confirm the advantages
of using video game-based interventions as compared to standard ones. In particular,
Kliem et al. (2010) compared a traditional training program to a training program which
used the Nintendo Wii Fit TM Balance Board. Results showed that the traditional training
led to a significantly greater improvement in two tests (SEBT and ball-handling), while the
experimental group improved significantly only in the ski slalom, suggesting that although
the video game platform could represent a suitable substitution, traditional training still
maintains greater efficiency [73].

Results of the studies discussed above are summarized in Table 3.
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Table 3. Studies investigating the use of video games for fall prevention in older people.

Authors Sample Intervention Measures Results

De Bruin et al.
(2011)
[68]

Total sample: n = 28;
experimental group: n = 11
(mean age: 86.8 ± 8.1);
control group: n = 17 (mean
age: 85.2 ± 5.5)

Computer dancing
games

Gait assessment,
ETGUG, fear of falling

Significant
improvement in dual
tasks of walking and
increased decrease in
fear of falling in the
experimental group

William et al.
(2011)
[69]

Total sample: n = 22, mean
age: 83.86 ± 5.47

20 min training sessions
with Nintendo’s Wii
Fit activities

BBS

Significant
improvement in
balance scores after
12 weeks of training

Picchierri et al.
(2012)
[70]

Total sample: n = 31, mean
age: 86.2 ± 4.6;
experimental group: n = 15
Control group: n = 16

Training twice a week
with a dance video game

PPA, FPA, FES-I, gaze
behaviour, gait analysis

Significant
improvement in step
time and fast walking
performance under
dual task conditions in
the experimental group

Kliem et al.
(2010)
[73]

Total sample: n = 22 (mean
age 47.6 ± 13.1)

Experimental group:
training with the
Nintendo Wii Fit TM
Balance Board
Control group:
traditional training

SEBT, ball-handling, ski
slalom, balance bubble,
dynamic balance

Control group
improved in SEBT and
ball-handling;
experimental group
improved only in the
ski slalom

Schoene et al.
(2013)
[71]

Total sample: n = 32;
experimental group: n = 15,
mean age: 77.5 ± 4.5;
control group: n = 17, mean
age. 78.4 ± 4.5

Dance Dance Revolution,
2–3 sessions per week for
15–20 min over 8 weeks

CSRT, PPA

Experimental group
improved their CSRT
and PPA scores, their
postural sway, and
contrast sensitivity

Nicholson et al.
(2015)
[72]

Total sample: n = 41 (mean
age: 74.5 ± 5.4);
experimental group: n = 19
(F = 12; M = 7, mean age:
75 ± 6);
control group: n = 22 (F = 15;
M = 7, mean age: 74 ± 5)

30 min of unsupervised
Wii balance gaming three
times a week

Timed up-and-go, left
single-leg balance,
lateral reach, gait speed

Significantly greater
improvement in timed
up-and-go, left
single-leg balance, both
lateral reach, and gait
speed in the
experimental group

CSRT: Choice Stepping Reaction Time; PPA: Physiological Profile Assessment; FPA: Foot placement accuracy;
FES-I: Falls Efficacy Scale International; ETGUG: Extended time get-up-and-go; BBS: Berg Balance Scale.

3.4. Video Games for Psychiatric Disorders in Older Subjects

Psychiatric symptoms, and particularly subsyndromal depression, are highly prevalent
in the older population and are linked to significant suffering, functional impairment, higher
mortality, and increased use of expensive medical services [74,75]. Numerous randomized
controlled trials have investigated the impact of exercise therapies on depressive symptoms,
and results are encouraging when an exercise regimen is followed [76,77]. Unfortunately,
when the training program is conducted at home, these interventions frequently lack safety
and are beset by high rates of non-adherence, with a drop-out rate of roughly 50% within
three to six months. Exergames, enjoyable video games that use physical input devices to
mix game play with significant physical training, are becoming increasingly relevant and
popular as a substitution for traditional programs.

Interestingly, many researchers have suggested a possible role of exergames in the
control of depressive symptoms in older subjects. In a recent review, which analyzed
the literature about the use of exergames for improving depressive symptoms in older
people (including both studies that considered exergames as proper games and those that
considered them simply technology-driven exercise) the authors highlighted, on the basis
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of 17 studies, a general improvement in depressive symptomatology, in particular among
subjects with previous depressive symptoms [78].

Li et al. (2016) investigated whether the playfulness inherent of exergames could be
useful in the treatment of depressive symptomatology in 49 older adults (F = 29, M = 20,
mean age: 71.12 ± 8.67) diagnosed with subthreshold depression. The authors compared
two experimental groups: the first, named high playfulness (n = 25, mean age: 71.20 ± 8.86),
involved the use of Wii Sports games, and the second, labeled low playfulness, involved the
use of Wii Fit training (n = 24, mean age: 71.04 ± 8.65). Results demonstrated a reduction in
depressive symptoms in both groups, as well as greater positive emotions and self-efficacy.
Interestingly, playfulness was found to have an effect only on positive emotions, and not
the overall depressive symptoms [79].

Yang et al. (2017) aimed to investigate the effect of a virtual reality exergame on
depressive symptomatology in older subjects with mild depressive symptoms. The study
involved a total of 15 community-dwelling subjects (mean age: 70.0 ± 5.94) who voluntarily
selected three 10 min long exercise programs, between four activities. The group trained
for 45 min, thrice per week, for a total of 12 weeks. Outcomes highlighted a significant
improvement in both depressive symptoms and internal stress scores [80].

Rodrigues et al. (2018) investigated the potential of pop dance exergaming to improve
depressive symptoms and reduce fear of falling and falling risk. The study recruited a total
of 47 community-dwelling older women, divided into an experimental group (n = 22) and
a control group (n = 25), both including fallers and non-fallers. The experimental group
played dancing video games (Dance Central game for Xbox 360) thrice a week for a total of
12 weeks. Results showed a significant improvement in the depressive symptomatology in
the fallers of the experimental group [81].

A recent study conducted by Heinbach and colleagues (2021), evaluated the impact
of exergames on depressive and negative symptoms in older people with serious mental
illness. The study was conducted on a sample of 52 older people (M = 32, F = 20, mean age:
59.2 ± 5.3). Participants underwent 50 min exergames sessions thrice a week for a total of
10 weeks. At enrollment and at five and ten weeks after the start of the study, patients were
assessed using the Patient Reported Outcome Measurement Information System (PROMIS)
and the Scale for the Assessment of Negative Symptoms (SANS). At the end of the 10 weeks
of observation, participants presented statistically significant reductions in depressive and
negative symptoms, suggesting the possible effectiveness of exergames in treating these
problems in older people diagnosed with serious mental illness [82].

In the same year, de Lima and colleagues evaluated the effects of exergames using
the Xbox Kinetic on sleep quality, anxiety, and functional capacity in a sample of 29 older
people. Candidates were divided in two groups: an experimental group (n = 15, mean
age: 67.2 ± 4.4) and a control group (n = 14, mean age: 68.0 ± 6.1). The experimental
group underwent exergame sessions lasting 60 min thrice a week for six weeks using
the Xbox Kinetic platform; the control group did not perform any exercises. Significant
improvements were noted in the experimental group at the conclusion of the trial, not
only in sleep quality and anxiety, but also in aerobic endurance, agility/balance, and lower
limb strength [83]. A study by Otero et al. (2021) investigated the effects of interactive
multimedia online active video games to promote active aging and healthy lifestyles habits
as well as to prevent depression. The authors enrolled 25 participants (M = 9, F = 16,
mean age: 54.9 years) who received a three-pronged multicomponent therapy: cognitive
stimulation, healthy lifestyle modification, and depression prevention. The primary results
of the intervention, which was carried out through an interactive online multimedia game
(graphic adventure style) with a companion smartphone app, showed improvements in
overall well-being, bodily processes, social interactions, and mental health. It was shown
that video games are effective and feasible in promoting active aging [84].

Table 4 displays a synopsis of the studies described.
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Table 4. Studies investigating the use of video games in the treatment of depression in older people.

Authors Sample Intervention Measures Results

Li et al.
(2016)
[79]

Total sample: n = 49 (F = 29,
M = 20, mean age:
71.12 ± 8.67);
high playfulness: n = 25
(F = 14, M = 11, mean age:
71.20 ± 8.86); low playfulness:
n = 24 (F = 15, M = 9, mean age:
71.04 ± 8.65)

High playfulness:
exergaming sessions
with Wii Sports
Low playfulness:
exergaming sessions
with Wii Fit training

PHQ-9, PANAS

Improvement in
depressive symptoms,
positive emotions, and
self-efficacy in both
groups.
Playfulness affected only
positive emotions.

Yang et al.
(2017)
[80]

Total sample: n = 15 (F = 10,
M = 5, mean age: 70.0 ± 5.94)

45 min sessions three
times per week for a
total of 12 weeks with
Wii Fit

GDS

Significant improvement
in both depressive
symptoms and internal
stress scores

Rodrigues et al.
(2018)
[81]

Total sample: n = 47;
experimental group: n = 22
(fallers = 10, mean age:
69.8 ± 4.3; nonfallers = 12,
mean age: 68.9 ± 3.3);
control group: n = 25
(fallers = 12, mean age:
73.6 ± 5.4; nonfallers = 13,
mean age: 68.7 ± 4.8)

30 min training session
with Dance Central
game for Xbox 360
three times a week for a
total of 12 weeks

GDS, FES-I Brazil

Significant improvement
in depressive
symptomatology in the
fallers of the
experimental group

Heinbach et al.
(2021)
[82]

Total sample: n = 52 (F = 20,
M = 32, mean age: 59.2 ± 5.3)

50 min exergames
sessions three times a
week for a total of
10 weeks

PROMIS, SANS
Significant reductions in
depressive and negative
symptoms.

de Lima et al.
(2021)
[83]

Total sample: n = 29 (F = 23,
M = 6);
experimental group: n = 15
(F = 13, M = 2, mean age:
67.2 ± 4.4);
control group: n = 14 (F = 10,
M = 4, mean age: 68.0 ± 6.1)

60 min session three
times per week for 6
weeks using the Xbox
Kinect game “Your
Shape: Fitness
Evolved”

PSQI, STAI

Significant improvement
in sleep quality and
anxiety in the
experimental group

Otero et al.
(2021)
[84]

Total sample: n = 25
(F = 16, M = 9, mean age: 54.9)

Multicomponent
intervention by three
components:
depression prevention,
healthy lifestyle and
cognitive stimulation

General health,
physical functioning,
social functioning,
and mental health

Video games are effective
and feasible in promoting
active aging.

QIDS: Quick Inventory of Depressive Symptoms: Clinician Rated Version; MOS SF-36: Medical Outcome Study,
Short Form; RBANS: Repeatable Battery for Assessment of Neurocognitive Status; PHQ-9: Patient Health Ques-
tionnaire; PANAS: Positive and Negative Affect Schedule; GSE: general self-efficacy; GDS: Geriatric Depression
Scale; FES-I: Fall Efficacy Scale, International; PROMIS: Patient Reported Outcome Measurement Information
System; SANS: Scale for the Assessment of Negative Symptoms; PSQI: Pittsburgh Sleep Quality Index; STAI:
Spielberger State-Trait Anxiety Inventory.

4. Discussion

Globally, the above reviewed studies have revealed that older subjects trained with
video games showed a significant improvement in cognitive functions, depressive
symptoms [45,79–84], sleep quality, and anxiety [83]. Other studies have reported that
older people trained with video game sessions experienced a reduction in depression and
anxiety levels, improved memory and attention, and consequent favorable effects on daily
life activities [50,51]. On the basis of these data, video games appear to be an intriguing and
useful tool for the improvement of cognitive function, depression symptoms, and positive
emotions in the older population. However, not all of the studies have replicated these
results [55]. It should be noted that studies in this field suffer from great heterogeneity in
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protocols and kinds of video games used, which undoubtedly impact on the replicability of
the results. In addition, other studies in different populations have pointed out that the
combination of the specific individual approach to video games, including the grade of
interest and involvement in the activity, and the specific kind of video game itself may
lead to differences and sometime opposite effects on neurobiological and psychological
outcomes [32].

Moreover, some authors have stressed possible different effects of video games and
other kinds of computer training on cognitive function and mental health symptoms.
For example, in the study of Belchior et al. (2019), subjects trained with the video game
Crazy Taxi showed lower improvement in visual attention and processing speed than
subjects that employed a specific computer-based training for these functions. However,
Crazy Taxi users reported different patterns of improvement in other areas, such as a
greater improvement in depressive symptoms. Despite that, most of the available literature
about the use of video games for depressive symptoms in this population has focused on
exergames, and given the study of Belchior et al. (2019), more studies should focus also on
the effects of other types of video games [50]. Controversial results have emerged regarding
the use of exergames for preventing falls, with studies alternatively reporting a greater or
lower efficiency of exergames in fall prevention with respect to standard technique [72,73].

Possible limitations of the studies examined include small sample sizes, short study
durations, volunteer participants with higher motivation to perform the exergames, drop-
out from poorly motivated patients during follow-up, interfering activities performed
during the study period, and lack of a control group [50,79,83]. Furthermore, the narrative
nature of our review may have led to selection bias in the articles. Despite the limitations of
the available studies, the results suggest that the older population may benefit from video
games to improve depressive symptoms, cognitive functions, and quality of life, while also
remembering to pay attention to the possible negative effects of video games, including
their addictive power [32].

Further research is needed to evaluate possible benefits and issues surrounding the use
of video games in the older population, using larger sample sizes and more standardized
protocols. The information gained from these studies may also enable the implementation
and development of video games with designs specifically tailored for their use in the
clinical and rehabilitative field.
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