Supplementary Table S1. Complete search strategies for the five electronic databases
	Database
	Search strategy
	Records retrieved

	PubMed
	("Aged"[Mesh] OR "Aged, 80 and over"[Mesh] OR "elderly"[Title/Abstract] OR "older adult*"[Title/Abstract] OR "older people"[Title/Abstract] OR "senior*"[Title/Abstract]) AND ("Exercise"[Mesh] OR "Physical Exertion"[Mesh] OR "Sports"[Mesh] OR "open-skill"[Title/Abstract] OR "closed-skill"[Title/Abstract] OR "open skill"[Title/Abstract] OR "closed skill"[Title/Abstract] OR "motor skill*"[Title/Abstract] OR "Tai Ji"[Mesh] OR "Tai Chi"[Title/Abstract] OR "dance"[Title/Abstract] OR "racquet sport*"[Title/Abstract] OR "walking"[Title/Abstract] OR "running"[Title/Abstract] OR "swimming"[Title/Abstract] OR "cycling"[Title/Abstract]) AND ("Executive Function"[Mesh] OR "executive function*"[Title/Abstract] OR "executive control"[Title/Abstract] OR "inhibitory control"[Title/Abstract] OR "inhibition"[Title/Abstract] OR "working memory"[Title/Abstract] OR "cognitive flexibility"[Title/Abstract] OR "set-shifting"[Title/Abstract] OR "Stroop"[Title/Abstract] OR "Flanker"[Title/Abstract] OR "Simon task"[Title/Abstract] OR "n-back"[Title/Abstract] OR "trail making"[Title/Abstract] OR "WCST"[Title/Abstract])
	2407

	Embase
	('aged'/exp OR elderly:ti,ab OR 'older adult*':ti,ab OR senior*:ti,ab) 
AND ('exercise'/exp OR 'sport'/exp OR 'open-skill':ti,ab OR 'closed-skill':ti,ab OR 'motor skill*':ti,ab OR 'Tai Chi':ti,ab OR dance:ti,ab OR walking:ti,ab OR running:ti,ab) AND ('executive function'/exp OR 'executive function*':ti,ab OR 'executive control':ti,ab OR 'inhibitory control':ti,ab OR inhibition:ti,ab OR 'working memory':ti,ab OR 'cognitive flexibility':ti,ab OR stroop:ti,ab OR 'n-back':ti,ab) AND ('randomized controlled trial'/exp OR 'randomized controlled trial':ti,ab OR randomly:ti,ab OR placebo:ti,ab)
	2661

	Cochrane Library
	#1 (aged OR elderly OR (older NEXT adult*) OR senior*):ti,ab,kw
#2 ("open-skill" OR "closed-skill" OR exercise OR "Tai Chi" OR dance OR walking OR running OR swimming OR cycling):ti,ab,kw
#3 ((executive NEXT function*) OR "inhibitory control" OR "working memory" OR "cognitive flexibility" OR Stroop OR "n-back"):ti,ab,kw
#4 #1 AND #2 AND #3
	1974

	Web of Science
	TS=(aged OR elderly OR "older adult*" OR "older people" OR senior*) 
AND TS=("open-skill" OR "closed-skill" OR "open skill" OR "closed skill" OR "motor skill*" OR "Tai Chi" OR dance OR "racquet sport*" OR tennis OR badminton OR ping-pong OR walking OR running OR swimming OR cycling OR "aerobic training" OR "resistance training" OR "mind-body exercise") AND TS=("executive function*" OR "inhibitory control" OR inhibition OR "working memory" OR "cognitive flexibility" OR "set-shifting" OR Stroop OR Flanker OR "n-back" OR "trail making")AND TS=(random* OR RCT OR placebo OR "controlled trial")
	1679

	Scopus
	TITLE-ABS-KEY ( aged OR elderly OR "older adult*" OR "older people" OR senior* ) AND TITLE-ABS-KEY ( "open-skill" OR "closed-skill" OR "open skill" OR "closed skill" OR "motor skill*" OR "Tai Chi" OR dance OR "racquet sport*" OR tennis OR badminton OR ping-pong OR walking OR running OR swimming OR cycling OR "aerobic training" OR "resistance training" OR "mind-body exercise" ) AND TITLE-ABS-KEY ( "executive function*" OR "inhibitory control" OR "working memory" OR "cognitive flexibility" OR "set-shifting" OR stroop OR flanker OR "n-back" OR "trail making" ) AND TITLE-ABS-KEY ( random* OR rct OR placebo OR "controlled trial" )
	1107

	Total records identified
	9828


Supplementary Table S2. Task-to-domain and metric classification of included executive-function outcomes
	Study
	Cognitive task
	Scoring variable
	Executive-function domain
	Metric category
	Direction of better performance
	Effect_ID

	Zhang, Y. 2026
	Flanker task
	Reaction time (ms); lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0001

	Chen, X. 2025
	Stroop task
	Stroop task reaction time, ms; lower score indicates better performance
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0002

	Chen, X. 2025
	Stroop task
	Stroop task reaction time, ms; lower score indicates better performance
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0003

	Jin-Hyuck Park 2022
	Stroop Color-Word Task
	Completion time (s); lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0004

	Yang, Y. 2020
	Flanker task
	Incongruent flanker reaction time, ms; lower score indicates better performance
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0005

	Coetsee, C. 2017
	Computerized Stroop task
	Stroop interference score (s); lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0007

	Coetsee, C. 2017
	Computerized Stroop task
	Stroop interference score (s); lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0008

	Coetsee, C. 2017
	Computerized Stroop task
	Stroop interference score (s); lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0009

	Iuliano, E. 2015
	Stroop Color Word Interference Test
	Interference time (s); lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0010

	Iuliano, E. 2015
	Stroop Color Word Interference Test
	Interference time (s); lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0011

	Iuliano, E. 2015
	Stroop Color Word Interference Test
	Interference time (s); lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0012

	Williamson, J. D. 2009
	Modified Stroop test
	Interference time-difference score; larger values indicate poorer performance
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0013

	Klusmann, V. 2010
	Stroop Color-Word Interference Test
	Interference-time score; lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0014

	Legault, C. 2011
	Eriksen flanker task
	Incongruent−congruent RT difference; lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0015

	Zhao, C. 2022
	Modified Stroop task
	Stroop interference effect (incongruent−congruent RT); lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0016

	Zhao, C. 2022
	Modified Stroop task
	Stroop interference effect (incongruent−congruent RT); lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0017

	Byun, K. 2024
	Color-word matching Stroop task
	Stroop interference RT (incongruent−neutral, ms); lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0018

	Gerritsen, R. J. S. 2021
	Stop-signal task
	Stop-signal reaction time (ms); lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0019

	Chapman, S. B. 2013
	D-KEFS Color-Word Interference condition 3
	Completion-time raw score; lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0020

	Vaughan, S. 2014
	California Older Adult Stroop Test
	Interference completion time (s); lower is better
	Inhibitory control
	Reaction time/time-based
	Lower is better
	E0021

	Zhang, Y. 2026
	Flanker task
	Accuracy; higher is better
	Inhibitory control
	Performance-based (accuracy/error/score)
	Higher is better
	E0022

	Chen, X. 2025
	Stroop task
	Stroop task correct rate, %; higher score indicates better performance
	Inhibitory control
	Performance-based (accuracy/error/score)
	Higher is better
	E0023

	Chen, X. 2025
	Stroop task
	Stroop task correct rate, %; higher score indicates better performance
	Inhibitory control
	Performance-based (accuracy/error/score)
	Higher is better
	E0024

	Coetsee, C. 2017
	Computerized Stroop task
	Incongruent accuracy (% correct); higher is better
	Inhibitory control
	Performance-based (accuracy/error/score)
	Higher is better
	E0025

	Coetsee, C. 2017
	Computerized Stroop task
	Incongruent accuracy (% correct); higher is better
	Inhibitory control
	Performance-based (accuracy/error/score)
	Higher is better
	E0026

	Coetsee, C. 2017
	Computerized Stroop task
	Incongruent accuracy (% correct); higher is better
	Inhibitory control
	Performance-based (accuracy/error/score)
	Higher is better
	E0027

	Iuliano, E. 2015
	Stroop Color Word Interference Test
	Interference errors (count); lower is better
	Inhibitory control
	Performance-based (accuracy/error/score)
	Lower is better
	E0028

	Iuliano, E. 2015
	Stroop Color Word Interference Test
	Interference errors (count); lower is better
	Inhibitory control
	Performance-based (accuracy/error/score)
	Lower is better
	E0029

	Iuliano, E. 2015
	Stroop Color Word Interference Test
	Interference errors (count); lower is better
	Inhibitory control
	Performance-based (accuracy/error/score)
	Lower is better
	E0030

	Albinet, C. T. 2016
	Stroop task
	Interference score; lower is better
	Inhibitory control
	Performance-based (accuracy/error/score)
	Lower is better
	E0032

	Nouchi, R. 2014
	Reverse Stroop task
	Correct responses; higher is better
	Inhibitory control
	Performance-based (accuracy/error/score)
	Higher is better
	E0033

	Cherup, N. 2018
	NIH Flanker Inhibitory Control and Attention Test
	Age-corrected standard score; higher is better
	Inhibitory control
	Performance-based (accuracy/error/score)
	Higher is better
	E0034

	Cherup, N. 2018
	NIH Flanker Inhibitory Control and Attention Test
	Age-corrected standard score; higher is better
	Inhibitory control
	Performance-based (accuracy/error/score)
	Higher is better
	E0035

	Zhang, Y. 2026
	N-back task
	N-back reaction time, ms; lower score indicates better performance
	Working memory
	Reaction time/time-based
	Lower is better
	E0037

	Chen, X. 2025
	2-back task
	2-back task reaction time, ms; lower score indicates better performance
	Working memory
	Reaction time/time-based
	Lower is better
	E0038

	Chen, X. 2025
	2-back task
	2-back task reaction time, ms; lower score indicates better performance
	Working memory
	Reaction time/time-based
	Lower is better
	E0039

	Tsai, C. L. 2017
	N-back task
	2-back reaction time (ms); lower is better
	Working memory
	Reaction time/time-based
	Lower is better
	E0040

	Tsai, C. L. 2017
	N-back task
	2-back reaction time (ms); lower is better
	Working memory
	Reaction time/time-based
	Lower is better
	E0041

	Zhao, C. 2022
	1-back task
	Correct-trial reaction time (ms); lower is better
	Working memory
	Reaction time/time-based
	Lower is better
	E0042

	Zhao, C. 2022
	1-back task
	Correct-trial reaction time (ms); lower is better
	Working memory
	Reaction time/time-based
	Lower is better
	E0043

	Zhang, Y. 2026
	N-back task
	N-back accuracy; higher score indicates better performance
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0045

	Yu, T. C. 2025
	Digit Span backward
	Number correct; higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0046

	Chen, X. 2025
	2-back task
	2-back task correct rate, %; higher score indicates better performance
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0047

	Chen, X. 2025
	2-back task
	2-back task correct rate, %; higher score indicates better performance
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0048

	Tsai, C. L. 2017
	N-back task
	2-back accuracy (%); higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0050

	Tsai, C. L. 2017
	N-back task
	2-back accuracy (%); higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0051

	Legault, C. 2011
	2-back task
	Proportion hits−false alarms; higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0053

	Zhao, C. 2022
	1-back task
	Accuracy (%); higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0054

	Zhao, C. 2022
	1-back task
	Accuracy (%); higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0055

	Albinet, C. T. 2016
	2-back task
	Correct responses (maximum 28); higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0056

	Nouchi, R. 2014
	Digit Span backward
	Backward span score; higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0057

	Cherup, N. 2018
	NIH List Sorting Working Memory Test
	Age-corrected standard score; higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0059

	Cherup, N. 2018
	NIH List Sorting Working Memory Test
	Age-corrected standard score; higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0060

	Ferreira, L. 2015
	WAIS Digit Span backward
	Backward digit-span score; higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0063

	Chapman, S. B. 2013
	Backward Digit Span
	Scaled score; higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0064

	Sexton, C. E. 2020
	Digit Span backward
	Backward digit-span score; higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0065

	Cassilhas, R. C. 2007
	Corsi block-tapping task backward
	Backward spatial-span score; higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0066

	Cassilhas, R. C. 2007
	Corsi block-tapping task backward
	Backward spatial-span score; higher is better
	Working memory
	Performance-based (accuracy/error/score)
	Higher is better
	E0067

	Zhang, Y. 2026
	Dimensional Change Card Sort task
	DCCS reaction time, ms; lower score indicates better performance
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0070

	Jin-Hyuck Park 2022
	Trail Making Test Part B
	Completion time (s); lower is better
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0071

	Tsai, C. L. 2017
	Task-switching paradigm
	Switch-trial reaction time (ms); lower is better
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0073

	Tsai, C. L. 2017
	Task-switching paradigm
	Switch-trial reaction time (ms); lower is better
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0074

	Iuliano, E. 2015
	Trail Making Test Part B
	Completion time (s); lower is better
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0075

	Iuliano, E. 2015
	Trail Making Test Part B
	Completion time (s); lower is better
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0076

	Iuliano, E. 2015
	Trail Making Test Part B
	Completion time (s); lower is better
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0077

	Nguyen, M. H. 2012
	Trail Making Test Part B
	TMT-B completion time (s); lower is better
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0078

	Klusmann, V. 2010
	Trail Making Test B/A quotient
	TMT-B time divided by TMT-A time; lower is better
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0079

	Legault, C. 2011
	Task-switching test
	Switch−non-switch RT difference; lower is better
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0080

	Albinet, C. T. 2016
	Dimension-switching task
	Local switch cost (ms); lower is better
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0082

	Chapman, S. B. 2013
	Trail Making Test B−A
	B-minus-A raw score; lower is better
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0084

	Sexton, C. E. 2020
	Trail Making Test Part B
	Reverse-scored completion time; higher is better
	Cognitive flexibility
	Reaction time/time-based
	Higher is better
	E0085

	Vaughan, S. 2014
	Trail Making Test Part B
	Completion time (s); lower is better
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0086

	Kimura, K. 2010
	Computerized task-switching test
	Switch-trial reaction time (ms); lower is better
	Cognitive flexibility
	Reaction time/time-based
	Lower is better
	E0087

	Zhang, Y. 2026
	Dimensional Change Card Sort task
	DCCS accuracy; higher score indicates better performance
	Cognitive flexibility
	Performance-based (accuracy/error/score)
	Higher is better
	E0088

	Tsai, C. L. 2017
	Task-switching paradigm
	Switch-trial accuracy (%); higher is better
	Cognitive flexibility
	Performance-based (accuracy/error/score)
	Higher is better
	E0091

	Tsai, C. L. 2017
	Task-switching paradigm
	Switch-trial accuracy (%); higher is better
	Cognitive flexibility
	Performance-based (accuracy/error/score)
	Higher is better
	E0092

	Kosmat, H. 2017
	Wisconsin Card Sorting Test-64
	Perseverative errors (count); lower is better
	Cognitive flexibility
	Performance-based (accuracy/error/score)
	Lower is better
	E0093

	Cherup, N. 2018
	NIH Dimensional Change Card Sort Test
	Age-corrected standard score; higher is better
	Cognitive flexibility
	Performance-based (accuracy/error/score)
	Higher is better
	E0095

	Cherup, N. 2018
	NIH Dimensional Change Card Sort Test
	Age-corrected standard score; higher is better
	Cognitive flexibility
	Performance-based (accuracy/error/score)
	Higher is better
	E0096

	Albinet, C. T. 2010
	Wisconsin Card Sorting Test
	Total decision errors (count); lower is better
	Cognitive flexibility
	Performance-based (accuracy/error/score)
	Lower is better
	E0097

	Wu, M. T. 2021
	CANTAB Intra/Extra Dimensional Set Shift
	Total errors (count); lower is better
	Cognitive flexibility
	Performance-based (accuracy/error/score)
	Lower is better
	E0098

	Ferreira, L. 2015
	Wisconsin Card Sorting Test
	Perseverative errors; lower is better
	Cognitive flexibility
	Performance-based (accuracy/error/score)
	Lower is better
	E0100

	Kimura, K. 2010
	Computerized task-switching test
	Switch-trial correct response rate (%); higher is better
	Cognitive flexibility
	Performance-based (accuracy/error/score)
	Higher is better
	E0101



Table note: Repeated tasks are retained separately when they arise from different intervention arms, scoring variables, or eligible effect estimates. Measures for which lower values indicated better performance were reversed before meta-analysis. Effect_IDs are stable identifiers from the complete audit dataset; gaps in numbering correspond to excluded or duplicate outcomes documented in Additional file 3.
Supplementary Table S3. Intervention-level open-skill and closed-skill classification
	Study
	Intervention arm
	Key protocol characteristics
	Final category
	Borderline classification
	Classification rationale

	Zhang, Y. 2026
	Adapted tango dance
	2 sessions/week; 12 weeks. Partner-based adapted tango required dyadic coordination, responses to partner/rhythm cues, and real-time movement adjustment rather than repetition of an isolated fixed sequence
	Open-skill
	Yes
	Partner-based adapted tango required dyadic coordination, responses to partner/rhythm cues, and real-time movement adjustment rather than repetition of an isolated fixed sequence.

	Yu, T. C. 2025
	Kinect exergame training
	2 sessions/week; 10 weeks. Kinect Sports and Kinect Adventures presented changing external visual-game demands that required continuous real-time perceptual–motor responses
	Open-skill
	No
	Kinect Sports and Kinect Adventures presented changing external visual-game demands that required continuous real-time perceptual–motor responses.

	Chen, X. 2025
	Brisk walking
	5 sessions/week; 9 weeks. Brisk walking at a supervised speed of 1.24–1.38 m/s
	Closed-skill
	No
	Brisk walking at a supervised speed of 1.24–1.38 m/s; classified as closed-skill exercise in Supplementary Table S3.

	Chen, X. 2025
	Tai Chi
	5 sessions/week; 9 weeks. Fixed 24-form Tai Chi was performed in a stable instructor-led setting; sequence maintenance is cognitively active but does not by itself make the exercise open-skill
	Closed-skill
	Yes
	Fixed 24-form Tai Chi was performed in a stable instructor-led setting; sequence maintenance is cognitively active but does not by itself make the exercise open-skill.

	Jin-Hyuck Park 2022
	Aerobic stepping exercise
	3 sessions/week; 5 weeks. Aerobic step exercise using a 10-cm-high step platform
	Closed-skill
	No
	Aerobic step exercise using a 10-cm-high step platform; classified as closed-skill exercise in Supplementary Table S3.

	Yang, Y. 2020
	Tai Chi Chuan
	3 sessions/week; 8-week formal intervention preceded by six learning sessions over 2 weeks (10 weeks total supervised exposure; duration category remains ≤12 weeks). The 24-form simplified Tai Chi sequence was practiced in a stable instructor-led setting without opponent- or environment-driven unpredictable adaptation
	Closed-skill
	Yes
	The 24-form simplified Tai Chi sequence was practiced in a stable instructor-led setting without opponent- or environment-driven unpredictable adaptation.

	Tsai, C. L. 2017
	Closed-skill cycling/brisk walking/jogging
	3 sessions/week; 24 weeks. Cycling/brisk walking/jogging used repetitive self-paced locomotion in a stable training protocol
	Closed-skill
	No
	Cycling/brisk walking/jogging used repetitive self-paced locomotion in a stable training protocol.

	Tsai, C. L. 2017
	Open-skill table tennis
	3 sessions/week; 24 weeks. Table tennis required continuous responses to externally delivered, variable ball trajectories and opponent/coach play
	Open-skill
	No
	Table tennis required continuous responses to externally delivered, variable ball trajectories and opponent/coach play.

	Kosmat, H. 2017
	Fixed dance choreography and slow waltz
	1 sessions/week; 10 weeks. The programme mainly repeated instructor-taught choreography and slow-waltz sequences in a stable class; no unpredictable partner/opponent or environmental response requirement was reported
	Closed-skill
	Yes
	The programme mainly repeated instructor-taught choreography and slow-waltz sequences in a stable class; no unpredictable partner/opponent or environmental response requirement was reported.

	Coetsee, C. 2017
	High-intensity interval training
	3 sessions/week; 16 weeks. High-intensity interval treadmill walking at 90%–95% HRmax with active recovery
	Closed-skill
	No
	High-intensity interval treadmill walking at 90%–95% HRmax with active recovery; classified as closed-skill exercise in Supplementary Table S3.

	Coetsee, C. 2017
	Moderate continuous training
	3 sessions/week; 16 weeks. Moderate-intensity continuous treadmill walking at 70%–75% HRmax
	Closed-skill
	No
	Moderate-intensity continuous treadmill walking at 70%–75% HRmax; classified as closed-skill exercise in Supplementary Table S3.

	Coetsee, C. 2017
	Resistance training
	3 sessions/week; 16 weeks. Upper- and lower-limb resistance exercises with progressive load
	Closed-skill
	No
	Upper- and lower-limb resistance exercises with progressive load; classified as closed-skill exercise in Supplementary Table S3.

	Iuliano, E. 2015
	Cardiovascular training
	3 sessions/week; 12 weeks. High-intensity cardiovascular aerobic training on treadmill, cycle ergometer, and stepper
	Closed-skill
	No
	High-intensity cardiovascular aerobic training on treadmill, cycle ergometer, and stepper; classified as closed-skill exercise in Supplementary Table S3.

	Iuliano, E. 2015
	Resistance training
	3 sessions/week; 12 weeks. High-intensity strength training using isotonic machines
	Closed-skill
	No
	High-intensity strength training using isotonic machines; classified as closed-skill exercise in Supplementary Table S3.

	Iuliano, E. 2015
	Postural training
	3 sessions/week; 12 weeks. Postural training including balance, core stability, flexibility, relaxation, and breathing exercises
	Closed-skill
	No
	Postural training including balance, core stability, flexibility, relaxation, and breathing exercises; classified as closed-skill exercise in Supplementary Table S3.

	Nguyen, M. H. 2012
	24-form Tai Chi
	2 sessions/week; 24 weeks. The intervention repeated a fixed 24-form Tai Chi sequence in an instructor-led, stable setting without externally imposed unpredictable stimuli or real-time opponent/environmental adaptation
	Closed-skill
	No
	The intervention repeated a fixed 24-form Tai Chi sequence in an instructor-led, stable setting without externally imposed unpredictable stimuli or real-time opponent/environmental adaptation.

	Williamson, J. D. 2009
	Walking-centered multicomponent physical activity
	3 center sessions/week initially; thereafter 2 center plus ≥3 home sessions/week, followed by home maintenance; 12 months (52 weeks). Walking, strength, balance, and flexibility exercises were delivered as a prestructured, predominantly self-paced programme in stable settings
	Closed-skill
	No
	Walking, strength, balance, and flexibility exercises were delivered as a prestructured, predominantly self-paced programme in stable settings.

	Klusmann, V. 2010
	Multicomponent exercise
	3 sessions/week; 6 months. Aerobic endurance, resistance, flexibility, balance, and coordination were delivered as a standardized instructor-led programme in stable, predictable settings
	Closed-skill
	No
	Aerobic endurance, resistance, flexibility, balance, and coordination were delivered as a standardized instructor-led programme in stable, predictable settings.

	Legault, C. 2011
	Physical activity training
	2 center-based + 1–2 home sessions/week; 4 months. Walking/cycling and flexibility training were performed through stable, progressively dosed, predominantly self-paced movement
	Closed-skill
	No
	Walking/cycling and flexibility training were performed through stable, progressively dosed, predominantly self-paced movement.

	Zhao, C. 2022
	Nintendo Switch exergame
	3 sessions/week; 12 weeks. The intervention included virtual boxing and tennis with instantaneous visual/controller feedback and real-time movement adjustment to changing game events; Zumba elements were embedded within the mixed exergame programme
	Open-skill
	Yes
	The intervention included virtual boxing and tennis with instantaneous visual/controller feedback and real-time movement adjustment to changing game events; Zumba elements were embedded within the mixed exergame programme.

	Zhao, C. 2022
	Preset aerobic dancing
	3 sessions/week; 12 weeks. Participants followed three preset jazz-dance routines at a prescribed intensity; group participation and music did not establish unpredictable real-time environmental adaptation
	Closed-skill
	Yes
	Participants followed three preset jazz-dance routines at a prescribed intensity; group participation and music did not establish unpredictable real-time environmental adaptation.

	Albinet, C. T. 2016
	Aquaerobics and swimming
	2 supervised sessions/week; 21 weeks. Standardized instructor-led swimming and aquatic-fitness drills were performed in a stable environment without unpredictable external response demands
	Closed-skill
	No
	Standardized instructor-led swimming and aquatic-fitness drills were performed in a stable environment without unpredictable external response demands.

	Nouchi, R. 2014
	Circuit-style aerobic, resistance, and stretching training
	3 supervised sessions/week; 4 weeks. The intervention followed a fixed 12-station circuit with standardized 30-s resistance/aerobic intervals and a stable instructor-led protocol
	Closed-skill
	No
	The intervention followed a fixed 12-station circuit with standardized 30-s resistance/aerobic intervals and a stable instructor-led protocol.

	Cherup, N. 2018
	High-velocity circuit resistance training
	3 sessions/week; 12 weeks (14-week protocol including testing). A fixed machine circuit used prescribed loads, repetitions, and explosive concentric actions without unpredictable environmental adaptation
	Closed-skill
	No
	A fixed machine circuit used prescribed loads, repetitions, and explosive concentric actions without unpredictable environmental adaptation.

	Cherup, N. 2018
	Moderate-intensity treadmill training
	3 sessions/week; 12 weeks (14-week protocol including testing). Supervised treadmill walking used a stable, predictable locomotor protocol at 55% heart-rate reserve
	Closed-skill
	No
	Supervised treadmill walking used a stable, predictable locomotor protocol at 55% heart-rate reserve.

	Albinet, C. T. 2010
	Aerobic endurance training
	3 sessions/week; 12 weeks. Walking, stepping, circuit exercise, and gradual running followed a stable instructor-led aerobic protocol
	Closed-skill
	No
	Walking, stepping, circuit exercise, and gradual running followed a stable instructor-led aerobic protocol.

	Wu, M. T. 2021
	24-form Yang-style Tai Chi Chuan
	3 sessions/week; 12 weeks. A fixed 24-form Tai Chi sequence was learned and repeatedly practiced in a stable instructor-led setting
	Closed-skill
	Yes
	A fixed 24-form Tai Chi sequence was learned and repeatedly practiced in a stable instructor-led setting.

	Byun, K. 2024
	Very-light-intensity recumbent cycling
	3 sessions/week; 12 weeks. Recumbent cycling used repetitive, externally stable locomotor activity at a fixed individualized workload
	Closed-skill
	No
	Recumbent cycling used repetitive, externally stable locomotor activity at a fixed individualized workload.

	Gerritsen, R. J. S. 2021
	Online adapted Yang-style Tai Chi Chuan
	2 sessions/week; 10 weeks. The home-based programme taught a progressively learned but fixed Tai Chi/Qigong sequence in a stable environment without real-time opponent or environmental adaptation
	Closed-skill
	Yes
	The home-based programme taught a progressively learned but fixed Tai Chi/Qigong sequence in a stable environment without real-time opponent or environmental adaptation.

	Ferreira, L. 2015
	Moderate-intensity walking
	3 sessions/week; 6 months. Supervised walking at a prescribed heart-rate reserve is repetitive locomotor exercise performed in a predictable environment
	Closed-skill
	No
	Supervised walking at a prescribed heart-rate reserve is repetitive locomotor exercise performed in a predictable environment.

	Chapman, S. B. 2013
	Supervised aerobic cycling and treadmill exercise
	3 sessions/week; 12 weeks. Cycling and treadmill walking were externally stable, repetitive aerobic tasks with prescribed intensity
	Closed-skill
	No
	Cycling and treadmill walking were externally stable, repetitive aerobic tasks with prescribed intensity.

	Sexton, C. E. 2020
	Monitored stationary cycling
	3 sessions/week; 12 weeks. Stationary cycling was repetitive aerobic training conducted at a prescribed cadence and heart-rate zone
	Closed-skill
	No
	Stationary cycling was repetitive aerobic training conducted at a prescribed cadence and heart-rate zone.

	Vaughan, S. 2014
	Multimodal cardiovascular-strength-motor fitness training
	2 sessions/week; 16 weeks. The intervention used planned multimodal exercise progressions without documented unpredictable environmental or opponent-driven adaptation
	Closed-skill
	Yes
	The intervention used planned multimodal exercise progressions without documented unpredictable environmental or opponent-driven adaptation.

	Cassilhas, R. C. 2007
	Moderate-intensity resistance training (50% 1RM)
	3 sessions/week; 24 weeks. Fixed machine exercises used prescribed loads, repetitions, rest periods, and a stable training environment
	Closed-skill
	No
	Fixed machine exercises used prescribed loads, repetitions, rest periods, and a stable training environment.

	Cassilhas, R. C. 2007
	High-intensity resistance training (80% 1RM)
	3 sessions/week; 24 weeks. Fixed machine exercises used prescribed loads, repetitions, rest periods, and a stable training environment
	Closed-skill
	No
	Fixed machine exercises used prescribed loads, repetitions, rest periods, and a stable training environment.

	Kimura, K. 2010
	Progressive resistance and balance training
	2 sessions/week; 12 weeks. The programme used predetermined resistance, balance, stepping, and functional exercises with progressively adjusted difficulty
	Closed-skill
	No
	The programme used predetermined resistance, balance, stepping, and functional exercises with progressively adjusted difficulty.



