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Supplementary Appendix 1 -- Search Strategy: e.g., PubMed.
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	PubMed
	Search: (((((("Cognitive Dysfunction"[Mesh]) OR "Dementia"[Mesh]) OR (((((((((((((((((((((((((((((((((((((((((Cognitive Dysfunctions[Title/Abstract]) OR (Dysfunction, Cognitive[Title/Abstract])) OR (Dysfunctions, Cognitive[Title/Abstract])) OR (Cognitive Impairments[Title/Abstract])) OR (Cognitive Impairment[Title/Abstract])) OR (Impairment, Cognitive[Title/Abstract])) OR (Impairments, Cognitive[Title/Abstract])) OR (Cognitive Disorder[Title/Abstract])) OR (Cognitive Disorders[Title/Abstract])) OR (Disorder, Cognitive[Title/Abstract])) OR (Disorders, Cognitive[Title/Abstract])) OR (Mild Cognitive Impairment[Title/Abstract])) OR (Cognitive Impairment, Mild[Title/Abstract])) OR (Cognitive Impairments, Mild[Title/Abstract])) OR (Impairment, Mild Cognitive[Title/Abstract])) OR (Impairments, Mild Cognitive[Title/Abstract])) OR (Mild Cognitive Impairments[Title/Abstract])) OR (Cognitive Decline[Title/Abstract])) OR (Cognitive Declines[Title/Abstract])) OR (Decline, Cognitive[Title/Abstract])) OR (Declines, Cognitive[Title/Abstract])) OR (Mental Deterioration[Title/Abstract])) OR (Deterioration, Mental[Title/Abstract])) OR (Deteriorations, Mental[Title/Abstract])) OR (Mental Deteriorations[Title/Abstract])) OR (Cogniti* Complain*[Title/Abstract])) OR (Cogniti* Problem[Title/Abstract])) OR (Cogniti* issue[Title/Abstract])) OR (Alzheimer*[Title/Abstract])) OR (Dement*[Title/Abstract])) OR (Aphasia, Primary Progressive[Title/Abstract])) OR (Primary Progressive Nonfluent Aphasia[Title/Abstract])) OR (Creutzfeldt-Jakob Syndrome[Title/Abstract])) OR (Dementia, Vascular[Title/Abstract])) OR (CADASIL[Title/Abstract])) OR (Diffuse Neurofibrillary Tangles with Calcification[Title/Abstract])) OR (Frontotemporal Lobar Degeneration[Title/Abstract])) OR (Primary Progressive Nonfluent Aphasia[Title/Abstract])) OR (Huntington Disease[Title/Abstract])) OR (Kluver-Bucy Syndrome[Title/Abstract])) OR (Lewy Body Disease[Title/Abstract]))) AND (("Aged"[Mesh]) OR ((((Old[Title/Abstract]) OR (Elder*[Title/Abstract])) OR (Aging[Title/Abstract])) OR (Aged[Title/Abstract])))) AND ((((("Cognitive Training"[Mesh]) OR "Exercise"[Mesh]) OR "Exergaming"[Mesh]) OR "Resistance Training"[Mesh]) OR ((((((((((((((((((((((((((((((((((((((((((((Exercis*[Title/Abstract]) OR (physical*[Title/Abstract])) OR (train*[Title/Abstract])) OR (motor Activit*[Title/Abstract])) OR (Motor Training[Title/Abstract])) OR (Motor Exercise*[Title/Abstract])) OR (Motor Stimulation[Title/Abstract])) OR (Resistance Exercise*[Title/Abstract])) OR (Strength Training[Title/Abstract])) OR (Strength Exercise*[Title/Abstract])) OR (Balanc*[Title/Abstract])) OR (Brain training[Title/Abstract])) OR (Computer* training[Title/Abstract])) OR (Memory training[Title/Abstract])) OR (Attention training[Title/Abstract])) OR (Cognitive task[Title/Abstract])) OR (Cognitive-task[Title/Abstract])) OR (Cognitive Exercise*[Title/Abstract])) OR (Cognitive Rehabilitation[Title/Abstract])) OR (Cognitive stimulation[Title/Abstract])) OR (Cognitive Method[Title/Abstract])) OR (Cognitive Program*[Title/Abstract])) OR (Cognitive Treatment[Title/Abstract])) OR (Memory Intervention[Title/Abstract])) OR (Motor-cognitive[Title/Abstract])) OR (Multi-task[Title/Abstract])) OR (Multitask*[Title/Abstract])) OR (Divided attention[Title/Abstract])) OR (cognitive-motor[Title/Abstract])) OR (Cognitive motor[Title/Abstract])) OR (motor cognitive[Title/Abstract])) OR (Multi-component[Title/Abstract])) OR (Multicomponent[Title/Abstract])) OR (Multidomain[Title/Abstract])) OR (Multi-domain[Title/Abstract])) OR (Multimodal[Title/Abstract])) OR (Multi-modal[Title/Abstract])) OR (Combin*[Title/Abstract])) OR (Dualtask[Title/Abstract])) OR (Dual task[Title/Abstract])) OR (Dual-task[Title/Abstract])) OR (Combined Modality Therapy[Title/Abstract])) OR (Simultaneous[Title/Abstract])) OR (Synergistic[Title/Abstract])))) AND (((((Cognitive function[Title/Abstract]) OR (Cognitive ability[Title/Abstract])) OR (Cognitive performance[Title/Abstract])) OR (Neurocognitive function[Title/Abstract])) OR (Mini-mental state examination[Title/Abstract]))) AND ((((Placebo[Title/Abstract]) OR (randomized[Title/Abstract])) OR (randomly[Title/Abstract])) OR (randomized controlled trial[Publication Type])) Sort by: Most Recent
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Supplementary Appendix 3 -- The overall risk of bias for all included studies
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Supplementary Appendix 4 -- The risk of bias for each study
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Supplementary Table 5 -- Results of the traditional pairwise meta-analysis
	Comparison
	Outcomes
	No. of studies
	SMD
	95% CI
	P
	heterogeneity test

	
	
	
	
	
	
	I2
	X2
	p

	Motor-cognitive dual-task training versus Control
	Global cognition
	13
	0.72
	0.35, 1.08
	0.001
	80%
	59.24
	＜0.001

	
	Memory function
	6
	1.05
	0.28, 1.81
	0.007
	87%
	38.61
	＜0.001

	
	Executive cognition
	7
	1.40
	0.44, 2.36
	0.004
	92%
	75.23
	＜0.001

	
	Depressive symptoms
	5
	-0.95
	-1.44, -0.46
	0.001
	61%
	10.13
	0.04

	
	ADL
	3
	1.47
	-0.05, 2.99
	0.06
	93%
	29.27
	＜0.001

	
	Gait performance
	6
	-0.15
	-0.43, 0.14
	0.31
	0
	2.33
	0.80

	
	Balance
	4
	0.23
	-0.08, 0.54
	0.15
	36%
	4.69
	0.20

	Dual motor task training versus Control
	Global cognition
	9
	0.41
	0.29, 0.53
	0.001
	91%
	90.02
	＜0.001

	
	Memory function
	4
	1.00
	0.70, 1,29
	0.001
	95%
	56.38
	＜0.001

	
	Depressive symptoms
	3
	-0.19
	-0.44, 0.07
	0.16
	74%
	7.55
	0.02

	
	ADL
	5
	0.42
	0.29, 0.55
	0.001
	89%
	35.46
	0.001

	
	Gait performance
	4
	0.35
	0.02, 0.67
	0.04
	57%
	7.03
	0.07

	
	Muscle strength
	6
	0.72
	0.37, 1.07
	0.001
	71%
	17.34
	0.004

	
	Quality of life
	3
	-0.11
	-0.26, 0.05
	0.18
	49%
	3.90
	0.14

	
	Balance
	7
	0.47
	0.31, 0.62
	0.001
	98%
	243.72
	＜0.001

	Dual cognitive task training versus Control
	Global cognition
	3
	1.15
	0.65, 1.66
	0.001
	12%
	2.28
	0.32

	
	Memory function
	3
	0.79
	0.23, 1.36
	0.006
	90%
	19.40
	＜0.001








Supplementary Appendix 6 -- The network meta-analysis diagrams for the remaining outcomes
1. Depressive symptoms[image: 图示

中度可信度描述已自动生成]
2. ADL
[image: ]
3. Gait performance
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Supplementary Appendix 7 -- Results of the loop-specific inconsistency tests
1. Global cognition
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2. Executive function
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3. Memory function
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Supplementary Table 8 -- Funnel plot for all outcomes
1. Global cognition
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3. Memory function
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4. Depressive symptoms
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Supplementary Appendix 9 -- Pairwise network meta-analysis results
1. Global cognition
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3. Memory function
[image: 图表, 折线图, 散点图, 箱线图

描述已自动生成]
4. Depressive symptoms
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5. ADL
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6. Gait performance
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7. Muscle strength
[image: 图表, 箱线图

描述已自动生成]
8. Quality of life
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9. Balance
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Supplementary Table 10 -- The ranking of effects for the remaining outcomes：the SUCRAs and the League tables
1. Depressive symptoms
[image: 图表, 折线图

描述已自动生成]
	Dual cognitive

	-0.25 (-1.91, 1.41)
	Motor-cognitive

	-0.78 (-2.49, 0.93)
	-0.53 (-1.39, 0.34)
	Dual motor

	-1.21 (-2.78, 0.36)
	-0.96 (-1.51, -0.41)
	-0.43 (-1.11, 0.25)
	Control


Note: For Depressive symptoms, a negative SMD indicates a preference for the lower-right intervention; a positive SMD favors the upper-left intervention. This contrasts with other outcomes where a positive SMD reflects a more favorable effect.
2. ADL
[image: 图表, 折线图

描述已自动生成]
	Motor-cognitive

	0.91 (-0.33, 2.14)
	Motor-cognitive

	1.29 (-0.88, 3.45)
	0.91 (-0.33, 2.14)
	Dual cognitive

	1.50 (0.50, 2.50)
	1.29 (-0.88, 3.45)
	0.22 (-1.71, 2.14)
	Control



3. Gait performance
[image: 图片包含 图形用户界面

描述已自动生成]
	Dual motor

	0.34 (0.11,0.56)
	Control

	0.48 (0.18,0.78)
	0.14 (-0.12,0.41)
	Motor-cognitive



4. Muscle strength
[image: 折线图

中度可信度描述已自动生成]
	Dual motor

	0.57 (-0.05,1.20)
	Motor-cognitive

	0.72 (0.38,1.05)
	0.14 (-0.50,0.78)
	Control



5. Quality of life
[image: 图片包含 图形用户界面

描述已自动生成]
	Motor-cognitive

	1.20 (0.79,1.61)
	Control

	1.31 (0.87,1.75)
	0.11 (-0.05,0.26)
	Dual motor



6. Balance
[image: 折线图

描述已自动生成]
	Dual motor

	0.55 (-0.67,1.77)
	Motor-cognitive

	0.90 (0.08,1.71)
	0.35 (-0.70,1.39)
	[bookmark: _GoBack]Control
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