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	Additional file 1, Supplemental Table 1. Participant Characteristics and Neuroimaging Findings

	Child
	Sex
	Corrected age (y)
	Birth term
	Group allocation
	Basic pattern of damage
	Affected hemisphere
	Cortical lesion
	Involvement of central nuclei

	1
	M
	5.17
	Full
	Experimental
	MCA infarction
	L
	F, P
	BG

	2
	F
	5.00
	Pre
	Control
	MCA infarction
	L
	F, P, T
	BG, TH

	3
	M
	5.42
	Pre
	Experimental
	N/A

	4
	M
	6.50
	Pre
	Control
	MCA hemorrhagic infarction
	L
	F, P
	BG, TH

	5
	F
	5.00
	Full
	Experimental
	Dysplastic cortex and brainstem, WMDI
	L
	F, P, T
	TH

	6
	F
	4.42
	Pre
	Control
	HIE
	L>R
	T, P, O
	CR

	7
	F
	9.58
	Full
	Experimental
	MCA hemorrhagic infarction
	L
	F, P, T
	BG, TH

	8
	M
	4.33
	Pre
	Control
	Hemorrhage
	R
	F, P
	TH, BG, PO

	9
	M
	4.08
	Full
	Control
	N/A
No MRI
No MRI

	10
	M
	10.58
	Pre
	Experimental
	N/A
No MRI
No MRI
No MRI

	11
	F
	4.00
	Pre
	Control
	WMDI & hemorrhagic infarction
	R
	F, P, T
	BG, TH

	12
	M
	9.17
	Pre
	Experimental
	IVH
	L
	P, T
	BG, TH

	13
	M
	4.00
	Full
	Control
	MCA infarction
	L
	F, P
	TH

	14
	M
	4.17
	Full
	Experimental
	HIE
	L
	F, P
	BG, TH

	15
	F
	4.50
	Full
	Control
	HIE
	L
	F, P, T
	TH

	16
	F
	5.08
	Full
	Experimental
	HIE
	R
	F
	TH, CR

	17
	F
	5.83
	Pre
	Control
	IVH
	L
	F, P, O
	TH

	18
	M
	4.33
	Pre
	Experimental
	WMDI
	R, L
	F
	-

	19
	M
	6.00
	Full
	Control
	MCA hemorrhagic infarction
	L
	F
	BG, TH

	20
	M
	4.00
	Full
	Experimental
	MCA infarction
	R
	F, P
	BG, TH

	21
	F
	5.42
	Pre
	Experimental
	HIE
	R
	F, P, T
	BG, TH

	M, male; F, female; R, right; L, left; F, frontal; P, parietal; T, temporal; O, occipital; BG, basal ganglia; WMDI, white matter damage of immaturity; MCA, middle cerebral artery; HIE, hypoxic ischemic encephalopathy; -, no finding, TH, thalamus; CR, corona radiata; PO, pons




Additional file 2, Supplemental Table 2. Utilizing a Literature-guided Approach for Variable Selection in Actigraphy
	Variable
	Domain
	Description of variables
	Reference

	VMA
	Distance
	Total of 8 variables, including the overall VMA, and individual axes measurements (Axis 1 VMA, Axis 2 VMA, Axis 3 VMA) for both affected and less-affected sides.
	1-3,7

	Sum of VMA
	Distance
	A single variable representing the combined total of the VMA for both the affected and less-affected sides.
	1

	VMA ratio
	Magnitude ratio
	Total of 4 variables, each representing the natural logarithm (ln) ratio of the affected side to the less-affected side for the overall VMA, Axis 1 VMA, Axis 2 VMA, and Axis 3 VMA.
	1-3

	% in sedentary time
	Sedentary time
	Two variables representing the percentage of sedentary time for both the affected and less-affected sides.
	4,7

	Sedentary time
	Sedentary time
	Two variables indicating the total time spent in low-intensity activities for both the affected and less-affected sides.
	5-6

	% in MVPA
	Activity time
	Two variables detailing the percentage of time spent in MVPA for both the affected and less-affected sides.	
	3,7

	Avg. MVPA/hour
	Activity time
	Two variables calculating the average duration of MVPA per hour of device wear for both the affected and less-affected sides.
	5,9

	Avg. kcal/hour
	Energy
	Two variables measuring energy expenditure (kcal) per hour for both the affected and less-affected sides.	
	7-8


[bookmark: _Hlk127739720][bookmark: _Hlk140070001]VMA, vector magnitude average counts; EE, energy expenditure; MVPA, moderate-to-vigorous physical activity
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Additional file 3, Supplemental Figure 1. Correlations Among the Finally Selected Actigraphy Variables. Using Pearson’s correlation coefficients as the distance metric, we conducted hierarchical clustering, and the resulting dendrograms are presented on top of the heat map to illustrate the clustered relationships among the variables.
MVPA, moderate-to-vigorous physical activity; VMA, vector magnitude of activity



[bookmark: _Hlk145305737]Additional file 4, Supplemental Table 3. Hierarchical Clustering Analysis Categorized Actigraphy Domains into Two Distinct Clusters
	Variable
	Cluster

	VMA (Less-affected side)
	1

	Axis 1 VMA (Less-affected side)
	1

	Axis 2 VMA (Less-affected side)
	1

	Axis 3 VMA (Less-affected side)
	1

	VMA (Affected side)
	1

	Axis 1 VMA (Affected side)
	1

	Axis 2 VMA (Affected side)
	1

	Axis 3 VMA (Affected side)
	1

	% in MVPA (Less-affected side)
	1

	% in MVPA (Affected side)
	1

	Average MVPA/hour (Less-affected side)
	1

	Average MVPA/hour (Affected side)
	1

	Sum of VMA (Affected + Less-affected side)
	1

	VMA Ratio (Affected/Less-affected)
	2

	Axis 1 VMA ratio
	2

	Axis 2 VMA ratio
	2

	Axis 3 VMA ratio
	2

	Average kcal/hour (Less-affected side)
	2

	% in sedentary time (Less-affected side)
	2

	Sedentary time (Less-affected side)
	2

	Average kcal/hour (Affected side)
	2

	% in sedentary time (Affected side)
	2

	Sedentary time (Affected side)
	2


[bookmark: _Hlk140070020]VMA, vector magnitude average counts; MVPA, moderate-to-vigorous physical activity
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[bookmark: _Hlk145305755][bookmark: _Hlk140070050]Additional file 5, Supplemental Figure 2. Correlations Between Cluster 2 Actigraphy Variables and Standardized Assessments. Using Pearson’s correlation coefficients as the distance metric, we conducted hierarchical clustering, and the resulting dendrograms are presented on top of the heat map to illustrate the clustered relationships among the variables.
AHA, Assisting Hand Assessment; PEDI-CAT, Pediatric Evaluation of Disability Inventory Computer Adaptive Test; PMAL, 2.5.1	Pediatric Motor Activity Log; MACS, Manual Ability Classification System; MA 2, Melbourne Assessment 2; MVPA, moderate-to-vigorous physical activity; VMA, vector magnitude average counts; ROM, range of movement


[image: ]
[bookmark: _Hlk145305769][bookmark: _Hlk140070067]Additional file 6, Supplemental Figure 3. Correlations Between Cluster 1 Actigraphy Variables and Standardized Assessments. Using Pearson’s correlation coefficients as the distance metric, we conducted hierarchical clustering, and the resulting dendrograms are presented on top of the heat map to illustrate the clustered relationships among the variables.
AHA, Assisting Hand Assessment; PEDI-CAT, Pediatric Evaluation of Disability Inventory Computer Adaptive Test; PMAL, 2.5.1	Pediatric Motor Activity Log; MACS, Manual Ability Classification System; MA 2, Melbourne Assessment 2; MVPA, moderate-to-vigorous physical activity; VMA, vector magnitude average counts; ROM, range of movement
[image: ]
[bookmark: _Hlk145305786][bookmark: _Hlk140070080]Additional file 7, Supplemental Figure 4. Components of the Most Contributing PC (PC1). PC1 shows high positive values for the following parameters: VMA across all axes, VMA of axis 1, VMA of axis 2, VMA of axis 3, sum of VMA, % in MVPA, and average MVPA/hour.
PC, principal component; MVPA, moderate-to-vigorous physical activity; VMA, vector magnitude average counts
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[bookmark: _Hlk145305798][bookmark: _Hlk140070095]Additional file 8, Supplemental Figure 5. Components of PC2. PC2 is highly correlated with the following parameters: VMA ratio across all axes, sedentary time, % in sedentary time, average kcal/hour, and average MVPA/hour.
PC, principal component; MVPA, moderate-to-vigorous physical activity; VMA, vector magnitude average counts
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