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Abstract

Background Physical activity has a positive impact on the ageing process, but little is known about the benefits of sport for
older adults.

Aim The aim of this study was to review and synthesise the available literature regarding the effect of sport participation on
physical and cognitive function in older adults.

Methods After searching databases, 2422 studies were screened and a total of 16 studies met the eligibility criteria. Quality
assessment was undertaken.

Results The selected studies assessed either physical function, cognitive function or both. From the studies that assessed
physical function (n=13), 9 (70%) reported significant improvements in timed up and go, repeated sit to stand, static balance
postural sway or walking performance (p <0.05). Of the studies that assessed cognitive function (n=>5), 5 (100%) reported
significant improvements in attention and memory (p <0.05). The sport participation significantly improved physical func-
tion but not cognitive function. The physical benefits of sport participation could be explained through the quantity and
quality of training.

Conclusion Sport participation can increase physical function in older adults and should be promoted alongside other modes

of physical activity.

Keywords Physical functions - Review study - Ageing - Cognition - Sport

Introduction

The ageing population is growing due, in part, to changes
in living conditions and improved access to health care
services. The ageing process leads to changes in different
body systems including impairment in cognitive function,
a decline in walking performance, loss of postural stability
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and an increased risk of falls [1]. Ageing can produce other
deteriorative structural changes in aerobic capacity and mus-
cle function, impairing an individuals’ ability to perform
activities of daily living and subsequently increasing the risk
of chronic disease [2, 3].

The scientific evidence supports the impact of lifestyle
factors, such as physical activity, on slowing the rate of age-
related physiological and functional decline in older adults
[4]. The benefits of an active lifestyle in older adults are well
documented [5]. Physical activity is associated with reduced
mortality and risk of cardiovascular disease, diabetes, bone
disease [6—8] and cognitive decline [9]. In late adulthood
(465 years), participation in moderate to vigorous physical
activity is also associated with reduced risk of functional
limitation and increased independence [10] and sustained
physical function in elderly people [11].

Sport is defined as an institutionalised, organised activ-
ity with a gamelike structure that has rules and regulations,
involves strategies, requires special facilities and equipment
and takes place at a certain time and place [12]. The rate of
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participation in recreational and organised sport in adults
varies by country [13]. Across Europe [14] and most other
countries [15] it is clear that both general physical activity
and specific sports participation decline with age especially
in adults above 65 years old. Existing recommendations
[16] suggest older adults should seek to maintain health-
related fitness through regular physical activity (i.e. 150 min
of moderate-intensity physical activity per week and 2 ses-
sions per week for balance and strength training), but they
are not explicit about how sport might contribute to this.
These results from participation in physical activity suggests
that sporting activities are perhaps a missed opportunity for
older adults to achieve the physical activity recommenda-
tions [17].

Many sports including golf, racket sports, swimming,
bowls, cycling and walking football could match the physical
capacity of older adults and can offer potential health bene-
fits for this population [18]. Studies have shown that partici-
pation in sport can reduce the rate of mortality and the risk
of cardiovascular disease, diabetes and osteoporosis in older
populations [7, 19, 20]. There is evidence that older adults
who participate in sport maintain health and wellbeing, feel
part of a community, and experience an enhanced sense of
control over the ageing process [18, 21]. Stenner, Buckley
and Mosewich [21] in a systematic review study showed
that in 21 studies (out of 30 studies), health-related factors
(physical, mental and cognitive) were the main determinants
of participation in older adults who took part in Masters/
Senior games (e.g. athletics, swimming, cycling, volley-
ball and gymnastics) or individual sports (e.g. golf, bowls,
and cycling). The other benefits were friendship and being
with the community. The barriers to sport participation in
older adults were personal (competing priorities and social
expectations), organisational (lack of playing facilities and
risks) and policy barriers [18]. Despite older adults being
aware of the physical health benefits of sport participation,
their perception is only limited to the physical fitness com-
ponents [21] that are usually improved through moderate to
higher levels of physical exertion, or psychological factors
(e.g. enjoyment) that are enhanced through competitions
[22]. However, less is reported on the benefits of sport in
terms of sustaining cognitive and physical function and inde-
pendence for older adults [22]. Indeed, the movements and
motor skills (i.e. types of tasks and the decision-making) that
are required in sport could offer opportunities to stimulate
cognitive activity and enhance executive system functions
including reaction time, decision-making and anticipation
through strategic and tactical elements [23]. Adherence to
the rules of different sports could maintain working mem-
ory due to continuous adjustments and planning to meet the
requirements of the tasks/game. In addition, many situa-
tions in sport (e.g. invasion sports, racket sports and net/wall
games) require quick changes in body direction and postural
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adjustment that could improve dynamic balance and body
reactions in older adults [24]. Sport participation has huge
potential to improve physical and cognitive function and
subsequently improve independence and confidence in older
adults. A recent review study [49] showed that sport partici-
pants improved their physical fitness. Despite this, there is
no up-to-date synthesis of the impact of sport participation
on physical function (balance and gait), cognitive function
(decision-making, attention) and balance confidence in older
adults. This study aims to explore and synthesise the avail-
able literature on the effects of sport participation on physi-
cal function, cognitive function and balance confidence in
older adults.

Methods

This systematic review was registered to PROSPERO (Code:
CRD42021281964). Our systematic review addressing the
question of the effects of sport participation on physical
and cognitive function and confidence in older people was
conducted in accordance with preferred reporting items for
systematic reviews and meta-analyses (PRISMA) guidelines.

Eligibility criteria

Studies that met the following criteria were included in
this systematic review and meta-analysis: (1) older adults
(> 65 years) without any physical, mental or cognitive
impairments. (2) Participants took part in organised, recrea-
tional or competitive sports as an intervention. (3) Physical
function, cognitive function and confidence were the main
outcomes. (4) Research designs were pre—post-intervention
assessments with/without a control group(s). (5) Articles
published in peer-reviewed English journals between 1990
and November 2022. (6) Study contexts were in the com-
munity or sports clubs. (7) Only quantitative data were used
as part of data collection.

Studies were excluded if they were (1) case studies,
descriptive or cross-sectional study. (2) Exclusively reported
qualitative outcomes. (3) They were abstracts from confer-
ences. (4) Participants took part in physical activity (e.g. rec-
reational swimming, cycling and running). (5) The outcome
measures were fitness components (e.g. aerobic capacity and
strength) or physiological parameters (e.g. Vo2max, respira-
tory capacity and power output).

Search strategy and study selection

The following databases were searched: Cumulative Index
to Nursing and Allied Health Literature (CINAHL), MED-
LINE, Health Source: Nursing/Academic Edition (HSNAE),
SPORTDiscus, Scopus, PubMed, Cochrane Library and
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Allied and Complementary Medicine Database (AMED).
The search strategy involved multiple steps, with a com-
bination of two search terms used at each step. The key-
words included sport, ageing, body function, physical fit-
ness, cognition/cognitive function, gait/walking, balance,
memory, activity daily living and recreational activity. In
the database searching, titles and abstracts were initially
independently screened by two reviewers, to check for rel-
evancy. If there were duplicates in the selected outputs, we
removed them after carefully reading the titles and abstracts.
Full texts were obtained from potentially eligible studies and
were reviewed against the inclusion and exclusion criteria.
Researchers hand-searched citations of relevant articles and
reviews. Discrepancies in decisions were discussed amongst
reviewers until consensus was achieved.

Synthesis of results

The synthesis methods were qualitative and quantitative
reports (e.g. meta-analysis) in data analysis.

Qualitative data synthesis in this study was carried out on
the main personal determinants of sport participation. These
factors were the demographic measures of participants in
control and intervention groups in terms of age groups, gen-
der and their sport activity in each selected study. Then,
the main characteristics of methodology in each study, such
as intervention period, dose and statistical significance of
each intervention, were obtained. Finally, we extracted the
key points of the findings and whether the intervention was
effective on the main outcomes of this study such as physical
function, cognitive function and confidence. The qualitative
method of data synthesis was the description of the above-
mentioned variables in the form of a table for each selected
study.

A meta-analysis was used to calculate the pooled effect
size (ES) for the outcomes based on the differences between
the pre-intervention (baseline) and post-intervention. A ran-
dom-effect model was used at a 95% confidence interval
using Cochran’s Q test, with I statistics as indices of hetero-
geneity. A random-effect model also accounts for differences
in variability across studies by weighting each standardised
effect based on its standard error. Standardised effects were
calculated for each variable as the difference between time of
assessment means (e.g. pre- and post-intervention) divided
by the pooled standard deviation.

Data extraction process

Studies were organised in a Microsoft Excel worksheet
according to methods, research outcome and findings infor-
mation. Information extracted on methods specifically

included sample size, sample population, type of interven-
tions (sport) and outcomes by both reviewers.

Study quality assessment

The PEDro Scale [25] was used to assess study quality. The
scale has 11 criteria, and 1 point was awarded to each. The
possible total score in each study ranges between 0 and 11.
Two reviewers screened the full texts and assessed their
quality independently, and an agreed score was reported.
Discrepancies in quality rating were resolved by discussion.
Quality ratings were used to describe and contextualise find-
ings but were not used to exclude studies.

Results
Search results

The search results yielded 2433 articles with an additional
86 articles from the review studies. After removing dupli-
cates, 2422 articles were selected. After reading the titles,
2389 articles were excluded according to the inclusion and
exclusion criteria. The full text of 20 articles was reviewed,
and 16 articles were included for systematic review. Because
of heterogeneity in tests, we selected 12 studies from 16 arti-
cles that used the same assessment method for meta-analy-
sis. Studies without an intervention, outcome measures other
than physical and cognitive functions, and the exercise-based
activity were excluded (see Fig. 1).

Quality of studies

The overall quality of selected studies was above average
(7.25+1.8). The highest quality score was 11 [26] and the
lowest score was 5 [27, 28]. The majority of the studies did
not meet the criterion related to the concealed allocation of
the participants (81%). All studies (100%) met the criteria
related to inclusion/exclusion of the participants, report-
ing an outcome measure, comparison between groups and
reporting central tendency and variability in the results.
The results of the study synthesis are presented in two
distinct sections: systematic review and meta-analysis.

Systematic review
The characteristics of the studies are summarised in Table 1.

The studies are reviewed based on target populations, types
of sport, intervention period, research designs and outcomes.

@ Springer
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Populations of study

The studies recruited healthy older adults of both genders.
Only one study [29] recruited men only for their interven-
tion. The total sample size for the sport-related interventions
was 411; the non-sport-related interventions were 129, and
the control group was 285.

Types of sport

The types of sport were invasion sports such as football
[29-31]; combat sports such as karate [32-35], boxing [26],
martial arts [28, 36] and judo [37]; accuracy sports such as
golf [38, 39]; net and wall games such as volleyball [27] and
multiple sports [40, 41].

@ Springer

Studies included in meta-
analysis
(n=12)

Intervention period and training dose

The dose of sport participation in previous studies differed
in terms of length, session duration and aims, but was con-
sistent on the plan for the control group because the con-
trol group only participated in daily routine activities and
had no training session. The shortest intervention length
was 4 weeks and in Thai boxing [26]. The longest inter-
vention period was 12 months and in football [31]. The
other studies had a range of intervention periods between
10 weeks [38] and 24 weeks [39].

The method of training was different among the studies
due to the nature of sport. For example, football interven-
tions were conducted in small-sided games format through
interval training (e.g. 15 min training and rest). The combat
sports were trained as forms of routine exercises and mainly
focussed on basic movement skills. The golf intervention
was focussed on both techniques and on-course play. Other
types of sport (volleyball and multiple sports) were trained
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with a focus on fundamental techniques. All sport- and non-
sport-related interventions had 10-15 min warming-up and
cooling-down phases. The intervention groups trained 2-3
times per week and between 60 and 120 min in each session.

Research design

The designs of studies were randomised-controlled trials [26,
34-36, 39], experimental designs with a comparable group
[27-29, 31, 33, 37, 40] and pilot/case studies [30, 38, 41].

Outcome measures

The studies that measured physical function mainly used
timed up and go (TUG) test [26, 27, 29, 40], repeated sit-
to-stand test [27, 28, 31, 34, 40], agility tests such as Yo-Yo
[29], static balance by postural sway [26, 28, 30, 31, 34, 36]
and walking performance for cognitive load, speed and step
length [33, 34, 37, 38]. Cognitive function was measured by
standard pen-and-paper tools for assessment of attention,
memory, and general cognition [30, 32, 35, 38, 39, 41]. The
balance confidence was measured by self-report balance
confidence scale [28, 36].

Meta-analysis
Physical function

The sports intervention significantly improved physical
functions (see Fig. 2) such as sit-to-stand (ES=— 4.98
[CI — 6.44:— 3.52], ’=0%, Z=6.7, p <0.05), walking
speed (ES=—0.41 [CI — 0.82:— 0.002], ’=56%, Z=1.98,
p<0.05) and TUG tests (ES=0.76 [C1 0.43:1.08], I’ =85%,
Z=4.54, p<0.05).

Participation in sports did not change static balance
(p>0.05).

Cognitive function

Participation in sports did not change any cognitive function
(p>0.05).

Confidence

Participation in sports did not change balance confidence
(p>0.05).

Discussion

The aim of this study was to review and synthesise the

available literature on the effects of sport participation on
physical function, cognitive function and balance confidence
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in older adults. The findings of meta-analyses showed that
participation in sport can improve physical function (e.g.
dynamic balance, agility and walking performance) but not
cognitive function and confidence in healthy older adults.
The following sections explain the reasons for the functional
benefits of sport participation in older adults.

Sport participation effects on physical function

The benefits of sport participation on physical function were
demonstrated holistically, and its benefits depended on the
nature of physical function. Findings here suggest that it
might be important to match the type of sport with the spe-
cific physical capacity of older adults as they age to drive
health benefits, as reported elsewhere [18]. In this review,
the sports that resulted in improvements in physical func-
tions related to dynamic balance (sit to stand), body trans-
portation (walking) and manoeuvring (TUG) were football
[29, 31], karate [33, 34] and boxing [26].

The improvements in physical function following sport
participation reported in this review could be explained in
a number of ways. First, the majority of the studies in this
review had an acceptable amount of training physical stress
to stimulate physical exertion and subsequently resulted in
improvements in physical function. The ranges of training
frequency were 2-3 sessions per week, and the ranges of
training duration were 60—120 min that produced enough
functional adaptations in older adults. The recommendation
of regular physical activity to maintain health-related physi-
cal fitness for older adults is 150 min of moderate-intensity
per week [16] and it seems that the sport participants in
these studies met this requirement. The actual physical exer-
tion/training intensity of the sport intervention groups was
not monitored and reported (e.g. heart rate and perceived
exertion) in these studies, but they were progressive. Previ-
ous studies showed that football is a sport that can stimulate
both the aerobic and anaerobic energy systems and elevate
heart rate and blood lactate in older adults [20, 42]. Sec-
ond, the improvements in physical function through sport
participation noted in this review indicate that the types of
activity and tasks in organised/recreational sports can posi-
tively transfer to the ADLs because of similarities in motor
skills and movements. The physical functional assessments
that have been used in previous studies were TUG, repeated
sit to stand and walking that require leg strength, postural
stability, balance and ability to change the direction that are
extensively used and practised in sport contexts. The step-
ping skills and agility in boxing and martial arts [26, 28],
counteracting and resistance against postural destabilisation
along with foot works in judo [37], using lower and upper
body parts for offensive and defensive performances in vol-
leyball [27, 43] and walking football [29] are examples of
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Fig.2 Meta-analysis results for the effects of sport interventions on physical function, cognitive function and balance confidence
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cognitive declines, and it seems that they were not sensitive
to changes to some performance outcomes, such as time in
TMT-B because they reached the ceiling. Another reason
might be the nature of assessment (pen and paper) which
was not specific to the physical tasks that are usually used
in sport contexts.

The lack of any improvement in balance confidence could
be related to the above-mentioned measurement issues and
the nature of the sport (martial arts) that were not adequate
for changes in balance efficacy. The studies that assessed
balance confidence [28, 36] also did not show any improve-
ment in physical balance tests (sit to stand and posture con-
trol) that further support the nature of the sport.

This review study has some implications for practitioners
who work with older adults. First, organised or recreational
sports can improve physical function in community-dwelling
older adults. The sport interventions could be alternative
methods for traditional physical activity (e.g. resistance
training and aerobic exercises) in the ageing population to
increase participation motivation and neuromotor fitness.
The second application of these findings is to recommend
training guidelines for sport participation in older adults
to enhance physical function. Based on the findings of this
review, it is recommended:

e The content and type of sport activities emphasise motor
skills and movements that are similar to ADLs and
mainly involve physical qualities such as leg and upper
body strength, muscular endurance, multi-limb coordina-
tion, reaction and anticipation, agility, balance and pos-
tural stability.

e The quality and quantity of training are decided based on
the individual’s constraints.

e The training sessions have adequate activity and rest peri-
ods (e.g. interval mode) and separate phases (warming-
up, main activity and cooling-down).

e The training sessions have sufficient weekly stimulations
(2-3 times per week) and adequate physical stress (mini-
mum 60 min per session and at moderate intensity).

Quality of studies and risks of bias

The results showed that the main study biases were the
random allocation of participants and using a randomised-
controlled trial study in this area. This is even more essential
in ageing studies because of individual differences and the
effects of confounding variables due to personal and liv-
ing environments. However, the other quality criteria were
met in the selected studies, which can prove the strength
of the current review study and its findings on the impacts
of sports on physical and cognitive functions and future
decision-making.

@ Springer

We acknowledge some limitations in this study. There
were a limited number of studies that assessed cognitive
function and balance confidence in sport participation,
and more studies in this field are required. The method of
assessment was pen and paper via questionnaires or other
methods that might not be suitable for sport contexts. Using
other techniques such as probe reaction time and mobile
eye-tracking systems might be more appropriate to assess
perceptual-cognitive skills. Additional studies are required
to evaluate the effectiveness of sport participation on QoL
and independence.

Conclusion

The findings of this systematic review study suggest that
participation in sports has beneficial effects on the physi-
cal function of healthy older adults. Sport-based physical
activity can be an alternative to traditional methods of physi-
cal activity (e.g. walking, running and gym exercises) in
increasing physical function. For practitioners, these find-
ings are helpful as they provide insight into factors that are
likely to influence the quality and quantity of training pro-
grammes for maximising the effectiveness of sport participa-
tion for older adults.

Author contributions Mohsen Shafizadeh worked on the manuscript
preparation and literature searching. Shahab Parvinpour worked on the
literature searching and quality assessment. Anna Lowe and Robert
Copeland worked on manuscript preparation and editing.

Funding The authors did not receive any financial support in this study.

Data availability No datasets were generated or analysed during the
current study.

Declarations
Conflict of interest The authors declare no competing interests.

Ethical approval The nature of study was review that was registered
in the international review studies databases as part of the ethical con-
sideration (PROSPERO). The registration code is CRD42021281964.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/

Page190f20 30

Sport Sciences for Health (2026) 22:30
References
1. Ferrucci L, Cooper R, Shardell M, Simonsick EM, Schrack JA,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kuh D (2016) Age-related change in mobility: perspectives from
life course epidemiology and geroscience. J Gerontol A Biol Sci
Med Sci 71(9):1184-1194

Guralnik JM, Ferrucci L, Simonsick EM, Salive ME, Wallace
RB (1995) Lower-extremity function in persons over the age of
70 years as a predictor of subsequent disability. N Engl J] Med
332(9):556-562

Young A (1997) Ageing and physiological functions. Philos Trans
R Soc Lond B Biol Sci 352(1363):1837-1843

Fratiglioni L, Paillard-Borg S, Winblad B (2004) An active and
socially integrated lifestyle in late life might protect against
dementia. Lancet Neurol 3(6):343-353

Paterson DH, Jones GR, Rice CL (2007) Ageing and physical
activity: evidence to develop exercise recommendations for older
adults. Appl Physiol Nutr Metab 32(S2E):S69-S108

Fishman EI, Steeves JA, Zipunnikov V et al (2016) Association
between objectively measured physical activity and mortality in
NHANES. Med Sci Sports Exerc 48(7):1303

Sabia S, Dugravot A, Kivimaki M, Brunner E, Shipley MJ,
Singh-Manoux A (2012) Effect of intensity and type of physi-
cal activity on mortality: results from the Whitehall II cohort
study. Am J Public Health 102(4):698-704

Schmid D, Ricci C, Baumeister SE, Leitzmann MF (2016)
Replacing sedentary time with physical activity in relation to
mortality. Med Sci Sports Exerc 48(7):1312-1319

Bherer L, Erickson KI, Liu-Ambrose T (2013) A review of the
effects of physical activity and exercise on cognitive and brain
functions in older adults. J Aging Res. https://doi.org/10.1155/
2013/657508

Paterson DH, Warburton DE (2010) Physical activity and func-
tional limitations in older adults: a systematic review related to
Canada’s Physical Activity Guidelines. Int J Behav Nutr Phys
Act 7(1):1-22

Edholm P, Nilsson A, Kadi F (2019) Physical function in older
adults: impacts of past and present physical activity behaviors.
Scand J Med Sci Sports 29(3):415-421

Barcelona RJ, Wells MS, Arthur-Banning S (2015) Recrea-
tional sport: program design, delivery, and management. Human
Kinetics

Khan KM, Thompson AM, Blair SN et al (2012) Sport and
exercise as contributors to the health of nations. Lancet
380(9836):59-64

(2018) Special Eurobarometer 472-Sport and physical activity
report (No. 2018.1460)

Brocklesby J, McCarty G (2018) Active NZ: main report: the
New Zealand participation survey 2017. Sport New Zealand
World Health Organization (2010) t. Global recommendations
on physical activity for health. World Health Organization
Davison R, Cowan D 2020. Sports participation and ageing-
influence and impact. Observatory for Sport in Scotland: Edin-
burgh, UK

Jenkin CR, Eime RM, Westerbeek H, O’Sullivan G, van Uffelen
JG (2016) Are they ‘worth their weight in gold’? Sport for older
adults: benefits and barriers of their participation for sporting
organisations. Int J Sport Policy Polit 8(4):663-680

Andersen LB, Schnohr P, Schroll M, Hein HO (2000) All-
cause mortality associated with physical activity during lei-
sure time, work, sports, and cycling to work. Arch Intern Med
160(11):1621-1628

Randers M, Nybo L, Petersen J et al (2010) Activity profile and
physiological response to football training for untrained males

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

and females, elderly and youngsters: influence of the number of
players. Scand J Med Sci Sports 20:14-23

Stenner BJ, Buckley JD, Mosewich AD (2020) Reasons why
older adults play sport: a systematic review. J Sport Health Sci
9(6):530-541

Jenkin CR, Eime RM, Westerbeek H, O’Sullivan G, Van Uffelen
JG (2017) Sport and ageing: a systematic review of the determi-
nants and trends of participation in sport for older adults. BMC
Public Health 17(1):1-20

Williams AM, Ford PR, Eccles DW, Ward P (2011) Percep-
tual-cognitive expertise in sport and its acquisition: implica-
tions for applied cognitive psychology. Appl Cogn Psychol
25(3):432-442

Gréhainge J, Richard J, Griffin L. Teaching and learning team
sports and games. Abingdon: Routledge Falmer. Taylor & Francis
Group, 2005

Verhagen AP, De Vet HC, De Bie RA et al (1998) The delphi list.
J Clin Epidemiol 51(12):1235-1241

Areeudomwong P, Saysalum S, Phuttanurattana N, Sripoom P,
Buttagat V, Keawduangdee P (2019) Balance and functional fit-
ness benefits of a Thai boxing dance program among community-
dwelling older adults at risk of falling: a randomized controlled
study. Arch Gerontol Geriatr 83:231-238

Leung K-M, Chung P-K, Hagger MS (2020) The effects of light
volleyball intervention programme in improving selected physical
and psychological attributes of older adults in Hong Kong. Int J
Sport Exerc Psychol 18(1):1-12

Lip RW, Fong SS, Ng SS, Liu KP, Guo X (2015) Effects of Ving
Tsun Chinese martial art training on musculoskeletal health, bal-
ance performance, and self-efficacy in community-dwelling older
adults. J Phys Ther Sci 27(3):667-672

Andersen TR, Schmidt J, Nielsen J et al (2014) Effect of football
or strength training on functional ability and physical performance
in untrained old men. Scand J Med Sci Sports 24:76-85

Reddy P, Dias I, Holland C et al (2017) Walking football as sus-
tainable exercise for older adults—a pilot investigation. Eur J Sport
Sci 17(5):638-645

Sundstrup E, Jakobsen MD, Andersen LL et al (2016) Positive
effects of 1-year football and strength training on mechanical mus-
cle function and functional capacity in elderly men. Eur J Appl
Physiol 116(6):1127-1138

Lopes BJP, Oliveira CR, Gottlieb MGV (2019) Effects of
karate-dO training in older adults cognition: randomized con-
trolled trial. J Phys Educ 30:3030

Pliske G, Emmermacher P, Weinbeer V, Witte K (2016) Changes
in dual-task performance after 5 months of karate and fitness
training for older adults to enhance fall prevention. Aging Clin
Exp Res 28(6):1179-1186

Witte K, Emmermacher P, Pliske G (2017) Improvement of bal-
ance and general physical fitness in older adults by karate: a ran-
domized controlled trial. Complement Med Res 24(6):390-393
Witte K, Kropf S, Darius S, Emmermacher P, Bockelmann I
(2016) Comparing the effectiveness of karate and fitness training
on cognitive functioning in older adults—a randomized controlled
trial. J Sport Health Sci 5(4):484-490

Ma AW, Wang H-K, Chen D-R et al (2019) Chinese martial art
training failed to improve balance or inhibit falls in older adults.
Percept Mot Skills 126(3):389—-409

Ciaccioni S, Capranica L, Forte R, Pesce C, Condello G (2020)
Effects of a 4-month judo program on gait performance in older
adults. J Sports Med Phys Fitness 60(5):685-692

Kanwar KD, Moore JL, Hawkes R, Salem GJ (2021) Golf as a
physical activity to improve walking speed and cognition in older
adults: a non-randomized, pre-post, pilot study. Ment Health Phys
Act. https://doi.org/10.1016/j.mhpa.2021.100410

@ Springer


https://doi.org/10.1155/2013/657508
https://doi.org/10.1155/2013/657508
https://doi.org/10.1016/j.mhpa.2021.100410

30

Page 20 of 20

Sport Sciences for Health (2026) 22:30

39.

40.

41.

42.

43.

44,

45.

Shimada H, Lee S, Akishita M et al (2018) Effects of golf train-
ing on cognition in older adults: a randomised controlled trial. J
Epidemiol Community Health 72(10):944-950

Pedersen MT, Vorup J, Nistrup A et al (2017) Effect of team sports
and resistance training on physical function, quality of life, and
motivation in older adults. Scand J Med Sci Sports 27(8):852—-864
Pringle A, Parnell D, Zwolinsky S, Hargreaves J, McKenna J
(2014) Effect of a health-improvement pilot programme for older
adults delivered by a professional football club: the Burton Albion
case study. Soccer Soc 15(6):902-918

Tessitore A, Meeusen R, Tiberi M, Cortis C, Pagano R,
Capranica L (2005) Aerobic and anaerobic profiles, heart
rate and match analysis in older soccer players. Ergonomics
48(11-14):1365-1377

Allen HM (2007) Training for high level performance in women’s
collegiate volleyball: Part I training requirements. Strength Cond
129(6):50

Dhital A, Pey T, Stanford MR (2010) Visual loss and falls: a
review. Eye 24(9):1437-1446

Daly RM, Rosengren BE, Alwis G, Ahlborg HG, Sernbo I, Karls-
son MK (2013) Gender specific age-related changes in bone den-
sity, muscle strength and functional performance in the elderly:

@ Springer

46.

47.

48.

49.

a-10 year prospective population-based study. BMC Geriatr
13(1):1-9

Gale CR, Cooper C, Aihie Sayer A (2016) Prevalence and risk
factors for falls in older men and women: the English Longitudinal
Study of Ageing. Age Ageing 45(6):789-794

Sherrington C, Whitney JC, Lord SR, Herbert RD, Cumming
RG, Close JC (2008) Effective exercise for the prevention of
falls: a systematic review and meta-analysis. ] Am Geriatr Soc
56(12):2234-2243

Schmidt RA, Lee TD, Winstein C, Wulf G, Zelaznik HN (2018)
Motor control and learning: a behavioral emphasis. Human
kinetics

S Oliveira J, Gilbert S, Pinheiro MB et al (2023) Effect of sport
on health in people aged 60 years and older: a systematic review
with meta-analysis. Br J Sports Med 57(4):230-236

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	The effects of sport participation on physical and cognitive function in older adults: systematic review and meta-analysis
	Abstract
	Background 
	Aim 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Eligibility criteria
	Search strategy and study selection
	Synthesis of results
	Data extraction process
	Study quality assessment

	Results
	Search results
	Quality of studies
	Systematic review
	Populations of study
	Types of sport
	Intervention period and training dose
	Research design
	Outcome measures

	Meta-analysis
	Physical function
	Cognitive function
	Confidence


	Discussion
	Sport participation effects on physical function
	Quality of studies and risks of bias

	Conclusion
	References


