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Feasibility and effects of serious games for
people with dementia: A systematic review and

recommendations for future research

IntroductIon
Improved health care in the past century has led 
not only to longer and healthier lives but also to an 
increased number of people living with non-com-
municable diseases such as dementia1. Dementia, 
a chronic and progressive syndrome that affects 
memory, thinking, motor functioning and social 
behavior, has become a serious public health issue. 
In 2015, an estimated number of 47.5 million peo-
ple worldwide were living with dementia2. Experts 
project the numbers of dementia cases to reach 
75.6 million by 2030 and to more than triple by 

2050 to 135.5 million people living with dementia2.

“The essential feature of Dementia is impairment 
in short- and long-term memory, associated 
with impairment in abstract thinking, impaired 
judgment, other disturbances of higher cortical 
function, or personality change. The disturbance 
is severe enough to interfere significantly with 
work or usual social activities or relationships 
with others.”3. The cognitive and psychosocial 
symptoms are progressive. At the late stage, the 
losses result, for example, in forgetting names of 
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purpose:  Over 40 million people worldwide are currently living with dementia. Physical 
activity is one treatment option for this target group and delays the occurrence of symp-
toms, such as forgetfulness or disorientation. So far, it is unclear whether integrating serious 
games, which combine multimedia, entertainment, and training, into dementia therapy 
can bring additional benefits. The aim of this paper is to identify the available studies and to 
analyze the feasibility and effectiveness of serious games for people with dementia. Based 
on a systematic evaluation of studies, the paper tries to present recommendations for future 
research.  Methods:  A systematic literature search was conducted in various databases 
using key words related to dementia, serious games, and different outcome domains (i.e. 
cognitive and physical functioning, and personal/behavioral aspects). After screening titles, 
abstracts and full-texts, studies meeting the inclusion criteria were analyzed with regard to 
feasibility, effectiveness, and study quality.  Results: Out of 11.198 potentially relevant stud-
ies, 11 studies were included in the analysis. Feasibility analysis showed that serious games 
should be played under the supervision and in groups in order to support understanding 
and handling of the technology, to foster social interaction and adherence to the program. 
Overall, serious games were found to be safe. Six studies with a controlled study design 
were available for analyzing effectiveness. These studies were of low methodological qual-
ity and represented a wide variety of intervention and assessment approaches. Four studies 
showed that serious games improved cognition, and in one study physical performance 
improved equally in intervention and control group. An added benefit of serious gam-
ing compared to traditional interventions could not be identified.  Conclusion:  Serious 
games seem feasible in people with dementia. However, due to the limited number of 
available studies, the low methodological quality and a large heterogeneity of studies the 
overall effectiveness of serious games for people with dementia is unclear. Further research 
with solid study designs combining supervised group-based serious gaming and traditional 
therapist-led interventions is recommended.
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close relatives and extensive need for assistance 
with activities of daily living (ADL)4,5.

Treatment options, such as drug treatment, cog-
nitive training or physical activity, are avail-
able for people with dementia. Drug treatments 
showed no effect on cognition in MCI and only 
a small impact on Alzheimer’s disease demen-
tia6. Evidence for the effectiveness of cognitive 
training in people with dementia or at risk of de-
mentia is also limited7,8. However, many studies 
have shown that aerobic, strength and balance 
exercises can significantly delay the onset of 
symptoms and improve cognitive and physical 
functioning in patients with MCI and dementia6,9. 
An emerging intervention approach in the area 
of dementia therapy is serious gaming. Serious 
games use technology to combine three compo-
nents which are multimedia, entertainment, and 
experience10, and are defined as “games that do 
not have entertainment, enjoyment, or fun as 
their primary purpose”11. Serious games include 
computer games, training simulation and sports 
and board games10. The term “serious” indicates 
that the game is assumed to have effects on the 
player in the context of education, knowledge, 
training, skills, health or interpersonal commu-
nication10. Compared with traditional rehabili-
tation, serious games provide a low-cost alter-
native that can easily be installed in the user’s 
home12, which allows users to train whenever 
they want. Practicing in a familiar environment 
where users feel comfortable and receive real-
time feedback and performance analysis12 may 
lead to an enhanced training frequency and ef-
ficacy. Although results from studies of serious 
games and MCI seem promising (positive emo-
tions associated with the games, increased mem-
ory, and attention abilities)13,14, many questions 
about the feasibility and effectiveness of serious 
games have not yet been answered, especially 
regarding people with dementia. Feasibility, 
which comprises aspects such as comprehen-
siveness, adherence, acceptance, or the occur-
rence of adverse events, is crucial for achieving 
any effects on cognition, physical performance 
and personal/behavioral aspects (e.g. quality of 
life (QoL) and mood).

Existing reviews on serious games and dementia 
are either not systematic and do not make a clear 
distinction between feasibility and effectiveness 
aspects15, or focus only on effectiveness16. Hence, 
the aim of this paper is to identify the available 
studies and to systematically analyze the feasibil-
ity and effectiveness of serious games for people 
with dementia. Rather than focusing on game de-
sign, the focus of this review is on analyzing the 
implementation of serious games and the effects 
on cognition, physical performance (including 

ADL) and personal/behavioral aspects (including 
QoL and mood). Based on a systematic evalua-
tion of studies, the paper attempts to determine 
whether serious games are feasible or effective, 
and which factors need to be considered when 
using serious games with people with dementia.

Methods
This systematic review was written in accord-
ance with the PRISMA statement17.

Search Strategy
Between February 16, 2016 and February 17, 2017, 
online databases and grey literature were searched 
for publications on serious games for people with 
dementia with no publication date limitations. Fil-
ters were set for language (German, English).

The following online databases were searched: 
Pubmed, Cochrane Database, Web of Science, 
and the German Clinical Trials Register. A search 
string with the following combined key words 
was applied: “(dementia OR Alzheimer) and 
(exergame OR video game OR serious game 
OR computer OR virtual reality OR interactive 
OR digital)”. The rationale for the broad search 
strategy was to yield as many hits as possible for 
articles to be potentially included in this system-
atic review. Besides controlled and observational 
studies, reviews and meta-analyses were included 
in the search in order to extract relevant studies 
for a possible inclusion in this systematic review.

Potentially relevant studies were selected from the 
results of the search strategy by screening titles, 
then the abstracts of these studies were screened. 
If there was any uncertainty about selecting a 
study, the full-text paper was read in order to de-
cide whether to include or exclude the study. All 
relevant reviews and meta-analyses yielded by the 
literature search were screened for their included 
studies in order to select further relevant studies for 
this systematic review. If a study included in one 
of the reviews and meta-analyses was considered 
relevant, its full-text was read for the decision of in-
clusion or exclusion. The whole search process is 
presented in a flow chart (Figure 1).

Inclusion Criteria and Study Selection
Inclusion criteria (IC) are listed below in Table 
1. Beside the overall IC, studies were included if 
they met the IC for feasibility and/or for the effec-
tiveness of serious games in people with demen-
tia, which are also listed in Table 1. Since feasibil-
ity is a broadly used term that may encompass a 
large number of different criteria depending on 
the type study18, we addressed several criteria of 
feasibility that match the purpose of this review 
as seen in Table 1. Detailed information about 
these criteria is presented in the next section.
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Data Extraction and Analysis
Information on bibliographic details of study 
(authors, year), population (inclusion criteria, 
sample characteristics including number of par-
ticipants, and, where available, dropouts, mean 
age and gender distribution), intervention (type 
of intervention, duration per session, frequency, 
total intervention period), instruments and main 
results were extracted from the included studies.

Feasibility Analysis
The feasibility of serious games for people with 
dementia was evaluated according to Mayring’s 

approach for qualitative content analysis19,20 
based on the following pre-defined categories:
(i) Comprehensibility/playability. How easily can in-
structions and the content and design of the games 
be understood? Is the target group able to handle 
the technique while playing? Is the target group 
mentally and physically able to play the games?

(ii) Adherence/commitment: How often and 
how long do participants play the games? Are 
dropouts reported?

Figure 1. Flow chart of literature searched and study selection

Records identified through 
database searching (n=11,198) 

Additional records identified 
through other sources (n=10) 

Records after duplicates removed (n=11,144) 

Records left after title screening (n=63) 
Original studies (n=52) 
Reviews/ meta-analyses (n=11)
 

Records excluded based 
on title (n=11,081) 
 

Full-text articles assessed 
for eligibility (n=24) 

Full-text articles excluded (n=13) 
No English full-text (n=1) 
Unclear inclusion criteria (n=9) 
Unclear reporting of methods 
and/ or results (n=3)
 

Papers excluded (n=243) 
Duplicates included in multiple 
reviews/ meta-analyses (n=56) 
Different target group (n=28)    
Different interventions not                          
related to serious gaming (n=159) 
 

Studies from reviews/ 
meta-analyses (n=215) 
 

Records screened (n=267) 
Abstracts of original studies (n=52) 
Study characteristics in tables of reviews/ meta- analyses 

 

Studies included in 
the review (n=11) 

Figure 1. Flow chart of literature searched and study selection
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(iii) Acceptance/enjoyment: To what extent and 
why do people living with dementia enjoy play-
ing serious games? Why do they like the games? 
Why do they not like them?

(iv) Risks/safety issues: What kind of risks do 
the participants encounter with the games? Are 
there tripping hazards around? How great is the 
risk of falling or harming themselves when per-
forming the games?

The full-text of each selected study was screened 
and relevant information (obtained through ei-
ther observations or quantitative measures) was 
classified in the above mentioned categories. 

Effectiveness Analysis
All available studies with a controlled design 
were selected to analyze effectiveness. Two 
independent raters (C.D. and S.E.) scored the 
methodological quality of the articles with a 
controlled design included in this systematic re-
view using the checklist for the assessment of the 
methodological quality both of RCTs and NRS of 
health care interventions developed by Downs 
& Black21. The validated and reliable checklist 
comprises 27 items in five different domains, 
which are: reporting (item 1 – 10; max. score 
11), external validity (item 11 – 13, max. score 3), 
internal validity/bias (item 14 – 20; max. score 
7), internal validity/confounding (item 21 – 26; 
max. score 6) and power (item 27; max. score 5). 
For this systematic review, item 27 was not taken 
into consideration. Accordingly, the maximum 
score to be reached is 27, with a higher score 
indicating greater methodological quality21. The 
raters independently scored each item on the 
checklist. In the event of different scorings, they 
discussed the reasons for why they had chosen 
their particular score in order to compromise on 
a common quality score.

The effectiveness of serious games in dementia 
was evaluated based on the following outcome 
domains:
(i) Cognitive function: including e.g. attention, lan-
guage, memory, orientation, verbal learning etc.;

(ii) Physical function: including balance, gait, 
and ADL;

(iii) Personal/behavioral aspects: including QoL 
and mood.

The full-text of studies with a controlled trial was 
screened and all relevant information was classified 
in the above mentioned effectiveness categories. 

results 
Study Selection
The literature search revealed 11,198 potentially 
relevant studies. 10,877 hits could be excluded 
after title screening as they were out of scope 
(medication studies; interventions not related 
to serious gaming; completely different target 
group). After abstract screening and the screen-
ing of study characteristics tables in 11 reviews 
and meta-analyses, 24 articles remained for full-
text screening. Finally, 11 studies were included 
in this systematic review (Figure 1). 

General study characteristics
General study characteristics of the 11 included 
studies are summarized in Table 2. 

Study Participants 
Four studies recruited participants from clinics 
and hospitals22–25, one from a long term special 
care unit26,27, one from an assisted living facil-
ity28, 2 from the local Alzheimer society27,29 and 
3 studies did not provide any information on 
recruitment30–32. Sample sizes ranged between 
one30 and 66 participants24. Nine studies23–25,27–32 
reported the participants’ age with a mean age 
between 6527 and 90 years29. The proportion of 
female participants ranged from 0% [29,30] to 
85%25,27. One controlled study did not mention 
the participants’ sex or age divided by groups23. 
Three studies did not report the participants’ sex 
at all22,26,31. MMSE scores were reported in 8 stud-
ies22–26,28,31,32 and ranged from 10 to 2522. Eight 
studies included participants with a diagnosis of 
dementia23,24,26–30,32. Three studies included par-
ticipants with a diagnosis of Alzheimer’s disease 
together with an MMSE score of 25 or lower22,25,31. 

Table 1. Inclusion criteria (IC) for studies in this systematic review 

General IC 
Study participants had a diagnosis of presumed dementia or a diagnosis of Alzheimer’s disease together with a Mini 
Mental State Examination (MMSE) score of 25 or lower. 
The intervention comprised of serious games. 

Additional IC for feasibility analysis 
Study type: case study, observational study, (non-) 
controlled study 
 
Feasibility criteria: comprehensibility, adherence, 
acceptance/enjoyment, adverse events 
 
 

Additional IC for effectiveness analysis 
Study type: (randomized) controlled trial 
 
Comparative intervention: any other intervention or passive 
control group (CG) 
 
Outcome measures related to: cognition, physical 
performance (including balance, gait and ADL), 
personal/behavioral aspects (including QoL and mood) 
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Study Interventions 
Five studies focused on serious games target-
ing physical activity26–30. Among those studies 
was only one with an RCT design28. Five studies 
focused on serious games targeting computer-
assisted cognitive training23–25,31,32. One of them 
complemented the computer-assisted cognitive 
training with occupational therapy and behavioral 
training24, whereas another study additionally inte-
grated additional cognitive stimulation tasks, music 
and physical activity workshops, and Cholinester-
ase inhibitors (ChEIs) treatment25. One study had 
a video game-based music therapy with only low 
movement requirements as intervention program22.

The intervention sessions took between 20 min-
utes and almost 4 hours per session25. One study 
did not provide information on duration22. Fre-
quency varied between once22,29 and 5 times 
per week28,30,32. One study did not provide con-
crete information on frequency27. Total interven-
tion period differed between 2 weeks30 and 24 
weeks25. Again, one study did not provide infor-
mation on intervention period26.

In 3 studies, participants played the serious 
games in groups22,27,29. In 4 studies, participants 
played the serious games on an individual ba-
sis23,30–32, whereas one of them was a single-
case study30. The IG participants of one study 
played the games individually; the comparative 
intervention was performed in groups28. Three 
studies did not clearly state whether the inter-
vention was applied in a group or single set-
ting24–26. Nine studies altered the intensity of 
intervention (e.g. alteration of difficulty levels or 
permission of breaks when subjects felt fatigued) 
according to the individual performance of the 
players22,23,25–30,32. Two studies did not provide 
any information on intervention intensity24,31. 
However, only 2 studies reported that the seri-
ous game was explicitly developed for people 
with dementia22,23. All other studies used serious 
games that had already been on the market (e.g. 
Nintendo Wii Bowling) and selected games that 
met the need of the study population24,25–31,33.

Feasibility and Effectiveness
Information on feasibility aspects could be 
drawn out of 10 studies22,23,25–32. Feasibility re-

sults are shown in Table 3. Information on ef-
fectiveness could be drawn out of 6 studies with 
a controlled design23–25,28,31,32. The evaluation of 
the methodological quality of the 6 controlled 
studies is reported in Table 4, and the effective-
ness results are shown in Table 5.

Feasibility Findings
(i) Comprehensibility/playability: Eight studies con-
ducted the interventions under supervision22,26–32. 
In one study, participants of the intervention groups 
(IG) were supervised but no information were given 
to the control group (CG)23. Two studies did not 
provide any information on supervision24,25. Four of 
the studies explicitly reported that subjects needed 
guidance and support to understand and get along 
with the games22,27,29,30. However, 2 studies found 
that over time participants were able to engage in-
dependently with the serious games27,29. One study 
reported that the participants did not have difficul-
ties in learning how to use the computer23. Another 
study mentioned that one technical difficulty was 
encountered28. The single-case study mentioned 
that although the subject was able to understand 
his role as a player and information was given on 
the game and equipment, daily instructions were 
still required and a progression of task complexity 
was not possible30. Regarding physical feasibility, 
the subject in the single-case study had difficulties 
to perform left-sided activities due to visual field 
deficits30 and another study reported that slower 
paced physical activity games were easier to en-
gage with27. Two studies found that slower and few-
er moving graphics and bigger keys on the screen 
would be easier to handle for the subjects22,27.

(ii) Adherence/commitment: In 4 studies, par-
ticipants attended the sessions regularly or 
even played for extended periods of time and 
showed great commitment towards the serious 
games26,27,29,30. One study reported that all par-
ticipants completed the required minimum of 
intervention sessions25. One study found that 
the CG had a greater exercise compliance than 
the IG and that switching between exercises on 
the Wii-Fit was time consuming which resulted 
in an average playing time of 22 out of 30 min-
utes28. Three studies reported dropouts23,25,31. 
One study reported 5 dropouts even before the 
assignment to the different study groups because 
of deterioration in the participants’ medical 
condition23. In one study, one person dropped 
out of the CG because of poor compliance to 
the program31. In the other study, 3 participants 
dropped out of the IG because of rapid disease 
progression and institutionalization25. No drop-
out characteristics were reported.

(iii) Acceptance/enjoyment: Five studies found 
that subjects enjoyed and appreciated the 
games22,23,26,27,29. Participants of one study even 
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Table 5. Results effectiveness analysis 

Author, 
year 

Results 

Cognitive function Physical function Personal/behavioral aspects 

Galante 
et al. 
2007 

Stable MMSE scores found in IG  
 
Significant decline in MMSE scores 
found in CG at 9 months follow-up 
compared to baseline (p=0.04) and 
to 3 months follow-up (p=0.008) 

No significant changes in 
physical performance 

 

No changes found 

Lee et al. 
2013 

Improvements in cognition for CELP 
and TELP  - not significant for TELP 
(p>0.059 
 
Greater cognitive improvements for 
CELP remarkable (p<0.05) 

Greater improvements in 
functional measures for 
TELP remarkable 
(p=0.04) 

Greater improvements for TELP 
remarkable in GDS (p=0.04)  

Padala et 
al. 2012 

No significant group-by-time 
interactions for cognition (p=0.7) 

 

Improvements in 
balance and gait over 
time for IG and CG 
(p=0.0001) 
No significant group-by-
time interactions for 
function (p=0.11) 

No significant group-by-time 
interactions for QoL measures 
(p=0.61) 

 

Schreiber 
1999 

Positive effect on specific domains 
of 
memory that were intended to be 
trained by the intervention 
 
Results are promising in that an 
interactive 
computer-based training with 
emphasis on person-environment 
interactions 
can be successfully used for the 
cognitive training of early-onset 
demented patients 

  

Talassi et 
al. 2007 

Improvements in cognitive status 
(MMSE) of MD IG detectable 
(p=0.002) 
 
No significant cognitive effects 
(MMSE) found in MD CG 
Significant effects (semantic verbal 
fluency) found in MD CG (p=0043)  

No significant changes in 
physical performance 

 

Improvements in affective status 
of MD IG detectable in GDS 
(p=0.030), Stai-Y1 (p=0.011) and 
Stai-Y2 (p=0.044) 

Tárraga 
et al. 
2006 

Improvements in cognition (ADAS-
Cog; MMSE) for IMIS and IPP group 
compared with the ChEIs group 
(p<0.05) 
 
Longer positive effect for cognition 
found in IMIS group compared with 
IPP group 
 
Cognitive functions declined in 
ChEIs group 

No significant changes 
found 

 

No changes found 
 

Abbreviations:  ADAS-Cog = Alzheimer's Disease Assessment Scale-Cognitive; CELP = Computer-assisted errorless 
learning program ; CG = Control group; ChEIs =  Cholinesterase inhibitors; IG = Intervention group; GDS = Geriatric 
Depression Scale; IMIS =  Interactive multimedia internet-based system; IPP = Integrated psychostimulation 
program; MCI = Mild cognitive impairment; MD = Mild dementia; MMSE = Mini Mental State Examination; Stai-
Y1/-Y2 = State-trait Anxiety Inventory Y1/-Y2; TELP = Therapist-led errorless learning program; QoL = Quality of 
Life. 
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reported that they had the feeling that playing 
the memory training program would help them 
in their daily life23. Three studies reported that 
participants especially enjoyed playing in groups 
where communication and social interaction 
were encouraged22,27,29. One study emphasized 
that subjects got highly motivated and developed 
a desire for continued learning using the technol-
ogy and challenging their mental abilities27.

(iv) Risks/safety issues: Three studies reported 
that no adverse events such as dizziness, loss 
of balance or falls occurred26,28,30. Other studies 
did not explicitly mention whether any adverse 
events occurred22–25,27,29,31,32.

Effectiveness Findings
Table 4 presents the median methodological 
scores of the 6 controlled intervention studies. The 
median score of the studies on the checklist was 15 
(range 8 - 19)21. The 2 highest scores were 19 and 
17 points, respectively23,28. Two studies reached 15 
points and one study had a total score of 1324,32,25. 
The lowest quality score was 8 points31.

Table 5 presents the effectiveness findings in the 
domains of cognitive function, physical function 
and personal/behavioral aspects of the 6 con-
trolled intervention studies.

(i) Cognitive function: The one study among the 
controlled studies which focused on physical 
activity could not identify significant group-by-
time interactions (intention-to-treat-analyses as-
sessed with RM-ANOVA) for cognition (p=0.7) 
(attention, calculation, language, orientation, 
visuoconstructional functions and word recall) 
in either the Wii-Fit group or the walking CG28.
Two studies found significant improvements in cog-
nition in their IG receiving computer-assisted cog-
nitive training and in the groups that were treated 
with non-technical cognitive programs23,25. Im-
proved cognitive areas were attention, calculation, 
construction, conceptualization, initiation/preser-
vation, language, (prospective) memory, orienta-
tion, verbal learning, visuoconstructional and idea-
tional praxis and word recall. However, improve-
ments were greater in the computer-assisted IGs.
Two studies could identify positive effects in cogni-
tion only in their computer-assisted IGs compared 
with the non-computer-assisted CGs24,32. Im-
proved areas were an immediate recall of mean-
ingful visual information and retention of topo-
graphical information32 and attention, calculation, 
language, orientation, visuoconstructional func-
tions and word recall in mild dementia (MD) IG24.
One study could identify stable MMSE scores in 
their IG that received a specific cognitive computer 
training31. Two studies found a significant decline 
in cognition in their CGs, of which one comprised 
a simple ChEIs treatment25 and the other an aspe-

cific cognitive training program31. The decline was 
apparent in the areas of attention, calculation, lan-
guage, memory, orientation, visuoconstructional 
and ideational praxis and word recall.

(ii) Physical function: The one study among the 
controlled studies which focused on physical ac-
tivity found improvements in balance and gait in 
both the Wii-fit IG and the walking CG, but no 
changes for basic and instrumental activities of 
daily living28.
One study showed greater improvements in daily 
functions of the IG that received the errorless-
learning intervention which was therapist-led as 
compared with the group that received the error-
less-learning intervention which was computer-
assisted23. Three of the computer-assisted inter-
vention studies could not find significant func-
tional changes in each of their study groups24,25,31.

(iii) Personal/behavioral aspects: The one study 
among the controlled studies which focused on 
physical activity was not able to show significant 
changes regarding QoL in both the Wii-Fit IG 
and the walking CG28.
One study found significant improvements in the 
affective status of the MD IG that received the 
computer-assisted cognitive intervention, where-
as no changes were found for the MD CG24.
One study showed greater positive changes in the 
affective status of the IG that received the thera-
pist-led intervention as compared with the IG that 
received computer-assisted intervention23.
No changes in personal/behavioral measures in ei-
ther the IGs or the CGs were detected in 2 of the 
computer-assisted cognitive training studies25,31.

dIscussIon
This systematic review examined the feasibility 
and effectiveness of serious games on cognition, 
physical function and personal/behavioral as-
pects in people with dementia.

The literature search revealed 11 relevant stud-
ies, among which were 10 studies22,23,25–31 that 
covered feasibility aspects and 6 controlled stud-
ies23–25,28,31,32 that examined effectiveness. Here-
by, it has to be taken into consideration that in 
this systematic review only one controlled study 
was included which had a physical activity inter-
vention28, whereas the other 5 controlled studies 
all had cognitive interventions23,25,31,32.

Feasibility criteria were defined and operation-
alized matching the context of this systematic 
review. A qualitative analysis approach accord-
ing to Mayring19,20 helped to analyze feasibility 
based on comprehensibility, adherence, accept-
ance, and safety issues. To our knowledge, the 
present paper is the first to make a systematic 
inventory and analysis of feasibility as well as ef-
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fectiveness findings regarding serious games and 
dementia, and thus it adds to existing reviews on 
serious games and dementia15,16 and papers that 
examined game design15,34.  

Feasibility analysis has shown that 9 out of 11 
studies applied supervised interventions22,23,26–32. 
Although serious games were introduced as a low-
cost alternative to traditional therapy interventions 
that can easily be installed and used at the user’s 
home12, this does not fully hold true. Hardware 
and software might be relatively cheap, but the 
costs for human resources (e.g. professional car-
egivers who assist the person with dementia when 
playing the serious games) must not be underesti-
mated. Supervision is definitely required since an 
independent handling of the technique does not 
seem to work with people with dementia.

Three studies reported that serious games were 
played in groups in order to support under-
standing and handling of the technology22,27,29. 
Furthermore, playing in groups was found to 
be beneficial for social behavior of people with 
dementia. Studies reported that social interac-
tion was fostered and participants experienced 
fun and enjoyed the challenge among the group. 
These findings counteract the purpose of serious 
games that they are meant to be played inde-
pendently12. As people with dementia obviously 
enjoy playing serious games together in groups, 
further game development could emphasize 
the fun of joint gaming. Overall, serious games 
were found to be safe as no adverse events were 
reported26,28,30. However, reported dropout 
rates23,25 due to disease progression, raises the 
question until which stage of dementia serious 
games are really feasible for affected people.

Out of 11 studies, 6 controlled studies could 
be used for analyzing effectiveness in differ-
ent domains23–25,28,31,32. Four out of 6 studies 
found improvements in cognitive function in 
the groups that received serious game interven-
tions23–25,32, and one study could at least iden-
tify stable MMSE scores in the IG compared to 
the CG that showed a decline in MMSE scores31. 
These studies stimulated cognitive function with 
exercises e.g. for memory, language, calculat-
ing, perception, attention, orientation, and rec-
ognition. The games included tasks like grocery 
shopping; memorizing a shopping list or differ-
ent foods; denominating, counting or finding ob-
jects; and taking the bus and were either played 
on a touch-screen notebook23,31 or on a comput-
er24,25,32. The one study that did not find any ef-
fects on cognitive function had, in contrast to all 
other controlled studies, a physical activity seri-
ous game intervention which incorporated yoga, 
balance and strength exercises on the Nintendo 
Wii Fit which is played in a free place in front of 

a TV28. Given these study results, it seems that 
serious games have the potential to at least main-
tain cognitive function at the same level over a 
certain period of time especially when serious 
games target cognition.

Studies, which had group interventions and found 
that social interaction was fostered by serious 
games, used music games, creating own ava-
tars, cooking, bowling and other balance games. 
Games were played on the Nintendo Wii connect-
ed to a big screen, Nintendo DS or on a touch-
screen-notebook such as an Apple iPad22,27,29.

One study reported very long therapy hours with 
almost 4 hours per session (combination of max25. 
25 minutes of the interactive multimedia-based 
session and 3,5 hours of workshops including 
physical activity, cognitive tasks, and crafting) 
which were split between the morning and the 
afternoon. The need for prolonged training hours 
can be questioned as this did not result in greater 
improvements compared with the 30 minutes-
programs of other effectiveness studies23,24,28,32.

However, greater improvements in daily func-
tions and the affective status of people with de-
mentia were found in an IG that received a ther-
apist-led errorless learning program compared 
with an IG that received a computer-assisted er-
rorless learning program23. At the same time, this 
study and another identified greater improve-
ments in cognitive function in the computer-as-
sisted IG compared with the therapist-led IG23,25.

Nonetheless, the present findings do not allow 
to conclude that serious games for people with 
dementia have any additional effects compared 
to traditional interventions since 3 studies found 
improvements in both their IGs and CGs23,25,28. 

This systematic review and its outcomes ob-
viously have some limitations. Regarding the 
search strategy, keywords could have been cho-
sen more precisely and in combination with per-
sonal contact with dementia experts, this could 
have resulted in a more effective search with 
fewer off topic articles. However, we have no 
reason to think that our broad search strategy 
missed relevant studies. With its broad search 
strategy and in-exclusion criteria, this review at-
tempted to include a large number of relevant 
studies for analyzing feasibility and effectiveness. 
Nevertheless, only a limited number of studies 
could be included, and the included studies 
represented a large variety of outcome domains 
and assessments. Given the large heterogene-
ity and low methodological quality of the few 
available studies, there presently is no basis for 
generalizing the outcomes of studies of serious 
gaming in dementia in the domains of cognitive 
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and physical function and personal/behavioral 
aspects. None of the included controlled stud-
ies could score at least one point in the domain 
of external validity. The studies showed major 
deficiencies in methodological quality, particu-
larly in providing information on the representa-
tiveness of study participants, the reporting of 
characteristics of patients lost to follow-up and 
in the reporting of adverse events, as well as in 
blinding subjects and research personnel and in 
randomizing subjects to the different IGs or the 
concealment of randomization.

Given the findings of this review, there is not suf-
ficient scientific evidence to state whether seri-
ous gaming in people with dementia is effective 
or not. However, results of the available studies 
do suggest that serious gaming in dementia is 
feasible and an analysis of findings yielded in-
sights, that can be taken into account in future 
studies into serious gaming in people with de-
mentia. Although concrete recommendations 
for content and intervention duration, frequency 
and total intervention period could not be de-
rived, the results of this systematic review and 
existing literature12,34, lead to following recom-
mendations for the design and implementation 
of serious games in people with dementia:
(i) Interventions should be supervised to sup-
port people with dementia when playing serious 
games to help them understand the instructions 
and the technology of the games12,22,26,27,29,30.

(ii) Serious games should be well adapted to the 
target population and their individual impairments, 
capacities, and interests12. Individualization (e.g. 
auditory cues when a player has visual impair-
ments, choosing preferred games from a pool of 
different games or creating own avatar) fosters 
motivation12. Thereby, the overall design should 
be kept simple; fewer moving objects, slow paces 
and big buttons seem to be more manageable for 
the target group of people living with dementia 
as found in 2 of the included studies22,27,34 and 
that may help to prevent gaming frustration and 
reduce the need for intensive supervision.

(iii) Interventions should be played in groups (e.g. 
at home with family and friends or in nursing 
homes with other residents) in order to guarantee 
enjoyment and commitment to the games and to 
foster social behavior and interaction22,27,29. For 
a valuable orientation towards the future of seri-
ous games for people with dementia, the games 
should be implemented in the way that the joint 
gaming is the centerpiece of this technology.

(iv) Study quality should be improved by high meth-
odological standards including robust RCTs, clearly 

defined samples, gold standard instruments, pre-
cise documentation of training intensity, implemen-
tation and participation, and CG design.

Further research in the field of serious games 
and dementia is recommended. The first step 
should be to gain greater experience in the feasi-
bility of serious games in people with dementia. 
Therefore, standardized study designs with sys-
tematic, valid and reliable observational instru-
ments for a better quantification of feasibility cri-
teria (e.g. acceptance) are required. The in-depth 
investigation of the feasibility is the prerequisite 
for the scientific basis on which further effective-
ness studies can be built as a second step in the 
research chain. Both feasibility studies and effec-
tiveness studies are needed in order to obtain a 
larger pool of solid data for a better comparison 
of methods and results to get a clearer picture of 
feasibility and effectiveness of serious gaming in 
people with dementia.

As indicated by the findings of this review, further 
research in this field is needed, but also worth 
the effort. Reviews of studies of serious gaming 
in older adults without dementia also identified 
methodological shortcomings, but overall also 
these reviews highlighted the large potential of 
serious gaming for improving functioning in older 
adults35,36. An effective utilization of the strengths 
of serious games, such as motivation and positive 
mood through joint gaming, adaptation to the 
player’s needs, real-time feedback delivery, the 
choice of playing whenever one feels like as the 
games can be installed at the user’s home and the 
low installation costs are the key points that have 
the potential to lead to an added value of serious 
gaming in people with dementia12.
 
conclusIon
This review shows that serious gaming in people 
with dementia is feasible and may be beneficial 
under certain conditions. However, there pres-
ently is not sufficient evidence to draw conclu-
sions regarding the effectiveness of serious gam-
ing in people with dementia. Further research 
needs to take into account feasibility aspects as 
well as methodological aspects to determine the 
effectiveness of serious games in people with 
dementia. Games should be well adapted to in-
dividual needs and people with dementia need 
to be familiarized with technology as well have 
assistance while playing. Supervision and playing 
in groups seem to be keys to success when imple-
menting serious game interventions. Taking this 
into account, serious games may have the poten-
tial to be implemented as a rehabilitative means to 
target cognitive, physical and behavioral aspects.
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