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This systematic review aims to determine the effects of gamified exercise on the physical health of older women. A search of PubMed, Scopus, Web
of Science, Cochrane, EBSCO, Google Scholar, and TR Dizin databases was conducted between July 1 and August 1 2025. Studies published in 2021 or
later that investigated game-based interventions and employed randomised controlled or quasi-experimental designs were included. In line with the
inclusion criteria, only studies involving women aged 65 years or older were reviewed, resulting in the inclusion of seven studies in the final analysis.
Game-based exercises improved lower-extremity strength, balance, and postural control and reduced signs of fatigue and pre-frailty. Virtual-reality
and Wii-based training demonstrated significant functional gains and were safe in older women. No additional benefit was found from transcranial
stimulation. Overall, exercise games effectively improved physical and cognitive outcomes. Game-based activities are an effective and motivating

approach to improving physical function in older women and may be considered a complementary intervention in geriatric rehabilitation.
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Introduction

The rapid increase in the elderly population worldwide is
redefining the priorities of healthcare systems. Women, in
particular, constitute a significant proportion of the elderly
population due to their longer life expectancy and to
biopsychosocial factors (1). Biopsychosocial factors include
biological processes such as hormonal changes, loss of muscle
and bone mass, and increased prevalence of chronic diseases;
psychological factors such as depression, anxiety, loneliness,
and loss of motivation; and societal factors such as changes in
social roles, social isolation, caregiver burden, and economic
dependency (2-4). The combination of these factors accelerates
the loss of physical capacity and negatively impacts quality of
life in older women (5). Therefore, it is important to develop low-
cost, accessible, and comprehensive interventions that support
the health of older women.

Game-based activities are increasingly used as innovative
interventions to promote physical, cognitive, and psychosocial
health among older adults. Physical games (e.g., boccia,
movement games), cognitive games (e.g., Jenga, chess, Sudoku,
puzzles), and digital games (e.g., exergaming, Wii, virtual reality
(VR) games) can offer multiple benefits. The literature reports
that game-based exercise improves balance, mobility, and
physical performance in older people (6-8). However, existing
studies tend to focus on the older population as a whole, and
little data are available specifically on older women. However,
women are a group at particular risk, as they are more likely to
experience health problems, require more carers, and live alone
in the postmenopausal period (9).

According to the existing literature, no previous systematic
review has focused solely on the effects of gamified exercise
interventions in older women, highlighting a critical gap in the
current evidence base. This systematic review aims to develop
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evidence-based practice by demonstrating the effectiveness of
game-based interventions for improving balance, mobility, and
physical performance in older women.

Materials and Methods

Establishment of the Problem

The seven studies included in this systematic review were
selected based on the following PICOS criteria: Population (P):
women aged 60 years or older. Intervention (l): Game-based
activities such as physical games (digital games, exergaming, Wii,
VR-based games). Comparison (C): Individuals who received no
intervention or participated in different activities (e.g., standard
exercise, educational programmes, or passive activities).
Outcomes (O): Physical function, mobility, balance, walking, and
physical performance. Study design (S): Randomised controlled
trials published in English and Turkish in 2021 and later.

Evidence Sources and Retrieval Strategies

For this systematic review, a literature search was conducted
between July 1 and August 1, 2025. To retrieve international
publications, the keywords “game and older women/game and
elderly women”, “Nintendo Wii”, “Nintendo Switch”, “video
game,” “exergame”, “physical function”, “mobility”, “balance”,
“gait”, “motor function”, and “physical performance” were
used. The databases searched included Web of Science, Scopus,
PubMed, Cochrane, and EBSCO (Medline, CINAHL, PsycINFO).
Additionally, Google Scholar and the TR Dizin database were
searched to identify studies published in Ttirkiye.

Study Inclusion and Exclusion Criteria

The inclusion criteria for this systematic review were: participants
were exclusively women aged 60 years or older; the intervention
included game-based activities (digital games); the comparison
group received no intervention or participated in another
activity; at least one physical health indicator (such as mobility,
balance, walking, muscle strength) was assessed as an outcome;
the research design was randomised, controlled, or quasi-
experimental; and the study was published in 2021 or later
and in English or Turkish. The exclusion criteria were as follows:
studies that consisted only of men or in which data on women
were not reported separately; non-game-based interventions;
qualitative studies; case reports; observational studies; reviews;
conference abstracts; editorial articles; publications before 2021

or written in languages other than English and Turkish; and
publications for which the full text could not be accessed.

Data Extraction

The researchers developed a standard data extraction tool
for data collection, which was used in this study. This tool
was designed to collect basic information about the studies.
It includes the author(s)’ name(s) and year of publication, the
study location and duration, the research design, sample size,
demographic characteristics of the groups, the type and method
of the game-based intervention applied, and the main findings.

Results

A total of 3,952 data records were identified through database
searches. Of these, 1,617 were duplicate records, 1,429 were
categorised as unsuitable by automated tools, and 625 were
excluded for other reasons. The remaining 281 records were
screened on the basis of titles and abstracts, resulting in the
exclusion of 225 records that did not meet the eligibility criteria.
Fifty-six full-text articles were screened for eligibility; 49 were
excluded (including descriptive studies, protocols, case reports,
and qualitative studies). Ultimately, seven studies were included
in this review (Figure 1).

Working Characteristics

Table 1 summarises the methodologies of the included studies.
All studies were conducted among community-dwelling elderly
women, and interventions were implemented in various clinical
settings. Intervention durations ranged from 4 to 12 weeks, with
sessions planned at a frequency of 2-3 times per week. The
gamified exercise systems used included Nintendo Wii Fit Plus,
Xbox Kinect, Beat Saber, Audioshield, immersive VR headsets,
and applications combined with transcranial direct current
stimulation (tDCS).

Control groups usually participated in conventional training
programmes (proprioceptive exercises, home exercises,
kinesiotherapy), whereas in some studies, only exergaming
groups were included for comparison. Overall, studies have
shown that exergaming applications can have positive effects
on balance, postural control, physical function, and muscle
strength in older women, but some studies have found that they
are not superior to conventional exercises and instead show
similar effects.



Kazak Salti and Stirmeli. Gamified Exercise and Physical Health in Older Women

Identification

Records identified from total: 3952

Web of Science (n = 75)

Scopus (n = 1794)

PubMed (n = 1586)

Cochrane (n = 26)

EBSCO (Medline, CINAHL, PsycINFO) (n=445)
Google Scholar (n = 11)

TR Index (n = 15)

Records removed before screening:

Duplicate records removed (n = 1617)

Records marked as ineligible by
automation tools (n = 1429)

Records removed for other reasons (n = 625)

Screening

1

Included

Records screened (n = 281)

Records excluded** (n = 225)

!

Reports sought for retrieval (n = 56)

Reports not retrieved (n=0)

:

Reports assessed for eligibility (n = 56)

Reports excluded:
Descriptive, protocol, case and
qualitative studies (n = 49)

[

A 4

Studies included in review (n=7)
Reports of included studies (n = 7)

** Excluded on the basis of title and abstract screening.

Figure 1. PRISMA flow diagram (10).

Table 1. Characteristics of the included studies.

twice a week, 12
weeks) + protein or
isocaloric support

PTISG: 69.7 years
CG: 70.4 years

handgrip, ultrasound,
fried frailty

Author (year) / Study | Intervention . Measurement tool/ -
. Sample size | Mean age . . Results / key findings
country year | characteristics diagnostic test
. Exercise games with protein
Exercise games Knee strength tests supplementation increased lower
(Nintendo Wii Fit PTG: 71.2 years | 1€ SIrENSN 1ESLS, .
. ; five-time chair rise, extremity strength, reduced
. Plus, resistance and PSG: 73.1 years . . .
Filho et al. (11) 2017- balance exercises 90 women | PTPSG- 71.7 vears timed up and go fatigue, and reversed pre-frailty
(2022), Brazil 2018 ’ Y (TUG), gait speed, status in some participants;

improvements were significant
within groups but not between
groups.

Campo-Prieto et

Immersive virtual
reality exercise (10

EG: 91.67 years

Tinetti balance

The virtual reality group
significantly improved balance,
gait, and total Tinetti scores. TUG

(13) (2023), Brazil

alone; 6 weeks, 2
days/week

CG: 63.8 years

histone acetylation,
Montreal cognitive
assessment, cognitive
tests

al. (12) (2022), 2022 | weeks, three days 12 women : and walk test, TUG, o
. - CG: 90.83 years o1 scores were maintained. It was
Spain a week, 6-minute usability scale . .
: found to be safe and applicable in
sessions) damale
non-generative individuals.
Brain-derived
Kinesiotherapy + peurotrophm factor, Improvements in gogmpve
exercise game vs interleukins, tumor performance, brain-derived
Henrique et al. 2023 | kinesiotherapy 22 women EG: 64.3 years necrosis factor, neurotrophic factors, histone

acetylation, and inflammation
profiles were observed in both
groups.
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Table 1. Continued
Author r t Intervention . M rement tool -
it (7 Sy crvention Sample size | Mean age casureme Rl Results / key findings
country year | characteristics diagnostic test
Conventional Both intervention groups
proprioceptive increased plantar sensory
Mascarenhas et al. exercise vs. Xbox 60—79 years (not . sensitivity, with significant
(14) (2023), Brazil 2023 Kinect exercise >0 women mean) Monofilament test improvements compared to the
game vs. control; 8 control group. No difference was
weeks, 3 days/week found between the groups.
TUG, BBS, and FES improved
Yilmaz and Wii Fit balance in both groups. The Wii group
Kosehasanogullar games vs. home WEG: 67 years TUG, Berg balance showed greater improvement on
2022 S 60 women ; scale (BBS), falls A
(15) (2024), exercise; 3 days/ HEG: 68 years efficacy scale (FES) the BBS. Exergaming was found
Turkiye week, 12 weeks y to be superior to home exercise in
women with osteoporosis.
X;(S:Jc?ler:?gg&ﬁi;ed Virtual reality training reduced
. boxing, tennis, VRTG: 68.25 Plantar pressure swaying 1n all directions _and
Yalfani et al. (16) i . improved 30-second chair rise
2021 | skiing, Beat Saber, 27 women | years analysis, 30-second .
(2024), Iran o . . . time, TUG performance, postural
Audioshield, etc; CG: 67.08 years chair stand test, TUG | and Il ohvsical
3 days/week, 30 control, and overall physica
minutes. 8 V\}eeks) function in older adults.
gval:nFele Iialance Mini balance assessment test
. transcranial direct AG: 70 Mini balance Scores |mprov¢d inall groups;
Corréa et al. (17) . . . . transcranial direct current
. 2023 | current stimulation | 57 women | SG: 69 evaluation systems . . .
(2024), Brazil (anodal vs. sham) G- 69 test stimulation provided no
Vs, game oﬁl 4 : additional benefit, indicating that
wégks Y play training alone was effective.
PTG: Physical training using exergames, PSG: Protein supplementation, PTPSG: Physical training and protein supplementation, PTISG: Physical training and isoenergetic
supplementation, EG: Experimental group, CG: Control group, TUG: Timed up and go, BBS: Berg balance scale, FES: Falls efficacy scale, WEG: Wii exercise group, HEG: Home
exercise group, AG: Anodal group, SG: Sham group, VRTG: Virtual reality training group.

Discussion

Gamification is an approach designed to increase individuals’
motivation and to create positive experiences by adapting
mechanisms and elements from games to non-game domains
(18,19). In recent years, the use of gamification-based methods
in training programmes has increased and appears to enhance
motivation (20). Gamified exercises, particularly in older adults,
have been reported to increase adherence to exercise and to
have potential positive effects on muscle strength, balance,
walking speed, and functional capacity. A significant number
of randomized controlled trials in our review suggest that
exergames may be as effective as traditional exercise (13,14) and
superior to home exercise or standard treatment approaches (15).
A meta-analysis by Chen et al. (21) also reported that exergames
may be comparable to traditional exercise in improving physical
function, and a 2022 meta-analysis supports these findings (22).
Current literature suggests that exergame interventions could be
used as an alternative to traditional exercise and may, in some
cases, even improve exercise adherence by enhancing motivation
and participation. Factors such as low digital literacy in older
individuals, difficulty accessing technology, and differences in
motivation may limit the applicability and effectiveness of such

interventions. However, inconsistent findings regarding their
superiority over traditional exercise suggest that further high-
quality randomized controlled trials are needed to clarify their
effectiveness and to determine the conditions under which they
may be more beneficial.

Our review also suggests that exergaming may have positive
effects on lower-extremity muscle strength and functional
capacity (11,15,16). Hernandez-Martinez et al. (23) reported that
Wii Fit interventions improved lower-limb muscle strength by
34%, balance by 23.6%, and reduced fall risk by 35.1% in older
adults over a six-week period, compared with those receiving
conventional balance training. Additionally, a meta-analysis by
Viana et al. (24) indicated that exergaming can enhance both
upper- and lower-limb muscle strength in individuals with
various health conditions, although this effect may be limited
among middle-aged and older adults. These findings suggest
that the effects of exercise games may vary depending on factors
such as age, health status, duration of intervention, type of
game used, and exercise intensity. Therefore, studies with larger
samples, standardised protocols, and long-term follow-up may
be needed to more comprehensively evaluate the effectiveness
of exergame interventions.
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Our study also demonstrates that exercise games can be safely
implemented even among older adults. Campo-Prieto et al. (12)
reported that VR exercises had beneficial effects on balance and
gait in women aged over 90 years. Corréa et al. (17) showed that
Wii Fit balance games alone could improve balance without the
need for additional methods such as tDCS. However, conflicting
findings have also been reported in the literature. Montero-
Alia et al. (25) noted that balance training using Nintendo Wii
in individuals over 70 years of age did not have a significant
effect on fall risk and balance. Lee et al. (26) reported that VR
exercises only provided benefits for balance, but did not produce
significant changes in walking, mobility, or fear of falling.
These differences may stem from the lack of standardisation
in intervention protocols, the variety of games and devices
used, variation in application duration and intensity, and
heterogeneity in participant characteristics. Additionally, factors
such as low levels of digital literacy, limited access to technology,
and differences in motivation among older adults may limit the
effectiveness and feasibility of such interventions.

Study Limitations

This systematic review has several limitations. Most included
studies do not report participants’ cognitive status or
comorbidities, which could influence outcomes. Additionally, the
majority of the studies were designed as short-term interventions
(412 weeks), making it difficult to draw conclusions about long-
term effects. Furthermore, the heterogeneity of intervention
types, implementation durations, and assessment scales is
another important factor limiting the comparability and
comprehensive evaluation of the results.

Conclusion

The reviewed study findings and existing literature suggest
that exercise games have the potential to increase exercise
participation and support motivation in older adults. The
engaging, motivating, and accessible nature of technological
applications may facilitate long-term adherence. In this context,
exercise games can be considered an effective alternative,
particularly for older adults who have difficulty adhering to
exercise programs or who are unable to maintain traditional
programs.

In summary, exergaming appears to be a safe and effective
approach for enhancing balance, muscle strength, and functional
performance in older women. These interventions may serve as
complementary or alternative options to conventional exercise
programs. Nevertheless, further evidence from randomized
controlled trials with larger sample sizes, longer follow-up
periods, and diverse populations is needed to confirm these
results. Furthermore, the availability and sustainability of these
interventions in various settings, such as home-based programs,
nursing homes, or community centers, should be investigated to

obtain more concrete data on their effectiveness in both clinical
and real-world settings.

Footnotes

Authorship Contributions

Concept: AKS., YS.A,, Design: AK.S., YS.A., Data Collection or
Processing: A.K.S., Y.S.,A., Analysis or Interpretation: A.K.S., Y.S.A,,
Literature Search: A.K.S., Y.S.A., Writing: A.K.S., Y.S.A.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. World Health Organization. Decade of healthy ageing: Baseline report.
Geneva: World Health Organization; 2021. Available from: https://www.who.
int/publications/i/item/9789240017900

2. (zaja ), Moxley JH, Rogers WA. Social support, isolation, loneliness, and
health among older adults in the PRISM randomized controlled trial. Front
Psychol. 2021;12:728658.

3. Egger G, Stevens |, Binns A, Morgan B. Psychosocial determinants of chronic
disease: implications for lifestyle medicine. Am | Lifestyle Med. 2019;13:526-
532.

4. 0OngAD, Uchino BN, Wethington E. Loneliness and health in older adults: a
mini-review and synthesis. Gerontology. 2016;62:443-449.

5. Prince MJ, Wu F, Guo Y, Gutierrez Robledo LM, O’'Donnell M, Sullivan R, Yusuf
S. The burden of disease in older people and implications for health policy
and practice. Lancet. 2015;385:549-562.

6. Vdazquez FL, Otero P, Garcia-Casal JA, Blanco V, Torres AJ, Arrojo M. Efficacy
of video game-based interventions for active aging. A systematic literature
review and meta-analysis. PLoS One. 2018;13:e0208192.

7. Kamnardsiri T, Phirom K, Boripuntakul S, Sungkarat S. An interactive
physical-cognitive game-based training system using Kinect for older adults:
development and usability study. JMIR Serious Games. 2021;9:27848.
Available from: https://games.jmir.org/2021/4/e27848

8. Mo N, Feng JY, Liu HX, Chen XY, Zhang H, Zeng H. Effects of Exergaming for
musculoskeletal pain in older adults: A systematic review and meta-analysis.
JMIR Serious Games. 2023;11:€42944.

9. Robertson MC, Swartz MC, Basen-Engquist KM, Li Y, Jennings K, Thompson
D, Baranowski T, Volpi E, Lyons EJ. A social media game to increase physical
activity among older adult women: protocol of a randomized controlled
trial to evaluate CHALLENGE. BMC Public Health. 2024;24:2172.

10. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD,
Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, Chou R, Glanville J, Grimshaw
JM, Hrobjartsson A, Lalu MM, Li T, Loder EW, Mayo-Wilson E, McDonald
S, McGuinness LA, Stewart LA, Thomas J, Tricco AC, Welch VA, Whiting P,
Moher D. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021;372:n71.

11. Filho JM, Biesek S, Vojciechowski AS, Tormes GA, Gomes ARS. Effects of
multidomain interventions on skeletal muscle architecture and function in
pre-frail older women: The WiiProtein study. Geriatr Nurs. 2022;48:237-246.

12. Campo-Prieto P, Cancela-Carral M, Alsina-Rey B, Rodriguez-Fuentes G.
Immersive virtual reality as a novel physical therapy approach for non-
agenarians: usability and effects on balance outcomes of a game-based
exercise program. J Clin Med. 2022;11:3911.

13. Henrique PPB, Perez FMP, Dorneles G, Peres A, Korb A, Elsner V, De Marchi
ACB. Exergame and/or conventional training-induced neuroplasticity



Kazak Salti and Stirmeli. Gamified Exercise and Physical Health in Older Women

14.

15.

16.

17.

19.

20.

and cognitive improvement by engaging epigenetic and inflammatory
modulation in elderly women: A randomized clinical trial. Physiol Behav.
2023;258:113996.

Mascarenhas CHM, Carneiro JAO, Nobre TTX, Schettino L, de Araujo CM, Dos
Reis LA, Fernandes MH. Analysis of plantar tactile sensitivity in older women
after conventional proprioceptive training and exergame. Int | Environ Res
Public Health. 2023;20:5033.

Yilmaz N, Késehasanogullari M. The effectiveness of virtual reality exercise
games on balance functions and fear of falling in women with osteoporosis.
Rheumatol Int. 2024;44:1071-1076.

Yalfani A, Abedi M, Raeisi Z, Asgarpour A. The effects of virtual reality training
on postural sway and physical function performance on older women with
chronic low back pain: A double-blind randomized clinical trial. ] Back
Musculoskelet Rehabil. 2024;37:761-770.

Corréa Fl, Kunitake Al, Segheto W, Duarte de Oliveira M, Fregni F, Ferrari
Corréa JC. The effect of transcranial direct current stimulation associated
with video game training on the postural balance of older women in
the community: A blind, randomized, clinical trial. Physiother Res Int.
2024:29:e2046.

Deterding S. Gamification in management: Between choice architecture and
humanistic design. ] Manag Ing. 2019;28:131-136.

Pourabbasi A, Amirkhani M, Nouriyengejeh S. “Playing with Little Behaviors”;
physical activity promotion by gamified education in young boys. Int ] Prev
Med. 2020;11:71.

Schoech D, Boyas JF, Black BM, Elias-Lambert N. Gamification for behavior
change: Lessons from developing a social, multiuser, web-tablet based
prevention game for youths. ] Technol Hum Serv. 2013;31:197-217.

21.

22.

23.

24.

25.

26.

Chen X, Wu L, Feng H, Ning H, Wu S, Hu M, Jiang D, Chen Y, Jiang Y, Liu
X. Comparison of exergames versus conventional exercises on the health
benefits of older adults: systematic review with meta-analysis of randomized
controlled trials. JMIR Serious Games. 2023;11:€42374.

Suleiman-Martos N, Garcia-Lara R, Albendin-Garcia L, Romero-Béjar ]L,
Canadas-De La Fuente GA, Monsalve-Reyes C, Gomez-Urquiza JL. Effects
of active video games on physical function in independent community-
dwelling older adults: A systematic review and meta-analysis. ] Adv Nurs.
2022;78:1228-1244.

Hernandez-Martinez ), Ramos-Espinoza F, Mufioz-Vasquez C, Guzman-
Mufioz E, Herrera-Valenzuela T, Branco BHM, Castillo-Cerda M, Valdés-
Badilla P. Effects of active exergames on physical performance in older
people: an overview of systematic reviews and meta-analysis. Front Public
Health. 2024;12:1250299.

Viana RB, de Oliveira VN, Dankel SJ, Loenneke |P, Abe T, da Silva WF, Morais
NS, Vancini RL, Andrade MS, de Lira CAB. The effects of exergames on muscle
strength: A systematic review and meta-analysis. Scand | Med Sci Sports.
2021;31:1592-1611.

Montero-Alia P, Miralles-Basseda R, Lopez-Jiménez T, Mufioz-Ortiz L, Jiménez-
Gonzdlez M, Prat-Rovira J, Albarrdn-Sanchez JL, Manresa-Dominguez |M,
Andreu-Concha CM, Rodriguez-Pérez MC, Marti-Cervantes JJ, Safiudo-Blanco
L, Sanchez-Pérez CA, Dolader-Olivé S, Toran-Monserrat P. Controlled trial of
balance training using a video game console in community-dwelling older
adults. Age Ageing. 2019;48:506-512.

Lee J, Phu S, Lord SR, Okubo Y. Effects of immersive virtual reality training
on balance, gait and mobility in older adults: A systematic review and meta-
analysis. Gait Posture. 2024;110:129-137.



