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[bookmark: _Hlk200099065]Optimal doses of cognitive digital therapeutics for pediatric patients with cognitive impairments: A retrospective study based on big data


Supplementary Methods
[bookmark: OLE_LINK3]The training of basic cognitive abilities in children and adolescents is grounded in two fundamental principles: neuroplasticity and Lev Vygotsky’s concept of the Zone of Proximal Development (ZPD). This training approach incorporates electronic adaptations of various classical psychological paradigms, resulting in the creation of a series of interactive training tasks. Additionally, adaptive difficulty modulation is implemented during the training process to align with the individual’s current cognitive function level, thereby promoting brain development, strengthening neural networks, and facilitating the realization of an individual’s potential developmental capabilities. This process significantly enhances various cognitive functions. Currently, the training program for basic cognitive abilities in children and adolescents consists of 123 tasks, which encompass the four core cognitive domains of perception, attention, memory, and executive function. Each task includes multiple levels of difficulty, and through an adaptive algorithm, the system provides targeted training tailored to children at various stages of cognitive development. Specifically, during the preparation phase of the training, the system employs an AI model based on comprehensive indicators derived from cognitive functions and/or brain imaging for auxiliary diagnosis. This diagnostic process helps identify the target cognitive domains, including impaired, supplementary, and compensatory cognitive functions. The corresponding training tasks for these domains are then recommended as potential options. In conjunction with a clinical application database, historical training records, training outcomes, and adjustments in task difficulty are analyzed to select the most suitable five training tasks from the pool of recommendations, forming the rehabilitation plan for that day. Each task lasts between 2 and 4 minutes, and the total daily training duration is determined based on medical guidance. Upon completion of the daily training, the system reassesses the child’s cognitive function based on the training results, records the data, and updates the clinical application database.
These tasks were set to a fixed, primary difficulty level across the study. The training of all participants was completed at home and supervised by multiple independent neurologists over the Internet (www.66nao.com) to guarantee the fulfilment of the training. Specifically, the neurologist supervised daily if the participants finished the training and the training time through the Internet. If certain participant missed the training, the neurologist would contact with the participant and his/her family to remind him/her to accomplish the training.
Some examples of training tasks: 
[Ⅰ]. Perception tasks: (A) Traffic lights—training in motion perception; (B) Rotational image recognition—training in spatial perception; (C) Identifying water cups—training in temporal perception.
[image: ]
[bookmark: OLE_LINK6][Ⅱ]. Attention tasks: (A) Fitness kittens—training in sustained attention and response inhibition; (B) Fluttering butterflies—training in sustained attention; (C) Summer beverages—training in selective attention.
[image: ]
[Ⅲ]. Memory tasks: (A) Treasure hunt—training in spatial memory; (B) Happy amusement park—training in associative memory; (C) Little bird’s return—training in working memory.
[image: ]
[Ⅳ]. Executive function tasks: (A) Diligent gardener—training in cognitive flexibility; (B) Space mining—training in conflict inhibition and interference control; (C) Light the bulb—training in response inhibition.
[image: ]
[bookmark: _Hlk191913143][bookmark: _Hlk171602845]

Multidimensional cognitive ability tests
[bookmark: OLE_LINK1]Cancellation test. In accordance with the study by Su et al. [91], participants are required to cross out all ‘3’s from the number table.
Attention control test. Based on the variant of the additional singleton paradigm described in the study by Van Moorselaar and Theeuwes [92], a display consisting of 12 shapes arranged in a circular layout was presented. One shape differed in form from the others. Participants were instructed to disregard the interference of shape color and identify whether the position of the distinct shape was located on the left or the right side of the display.
[bookmark: _Hlk182576444]Paper folding test. In accordance with the study by Ainooson and Kunda [93], participants are instructed to visualize a square piece of paper and mentally fold it according to specified instructions. After completing the folding process, they are instructed imagine making a small puncture in the paper with a pencil. Finally, participants are asked to unfold the paper back to its original square form and determine the number and locations of the small punctures.
Flanker task. In accordance with the study by Dubravac and Meier [94], participants were instructed to focus on the direction of the central arrow among a row of five arrows displayed on the screen and to click the corresponding button.
[bookmark: _Hlk182584490]Visual search test. In accordance with the study by Tian et al. [95], in the visual search test, the target is a red vertical rectangle and the distractors are green vertical rectangles and red horizontal rectangles. Participants are asked to judge whether the target is present or not.
[bookmark: _Hlk182575414]Symbol search test. In accordance with the study by Sweet et al. [96], two shapes will be presented above the horizontal line on the screen. Participants are required to determine whether any of the five shapes below the horizontal line match either of the two shapes above. If a match is present, participants should quickly click the ‘Yes’ button; if no match is present, they should quickly click the ‘No’ button.
[bookmark: _Hlk182577912][bookmark: _Hlk182578523][bookmark: OLE_LINK77]Digits forward test. In accordance with the study by Gardner [97], participants are asked to repeat a set in same sequence. Test is start from a set of 3 digits (e.g., 8 9 6) continuing to a maximum a set of 10 digits (e.g., 7 5 3 6 1 9 4 0 2 8), with the test terminating after two consecutive recall errors.
Digits backward test. In accordance with the study by Gardner [97], participants are asked to repeat a set in reverse order. Test is also start from a set of 3 digits (e.g., 3 6 9) continuing to a maximum a set of 10 digits (e.g., 8 2 0 4 9 1 6 3 5 7), with the test terminating after two consecutive recall errors.
[bookmark: _Hlk182575436]Symmetry span test. In accordance with the study by Navarro et al. [98], participants first determine whether an 8×8 matrix exhibits axial symmetry, and then they are instructed to remember and reproduce the order and position (in a 4×4 matrix) of the red square.
Go/no-go test. In accordance with the study by Monden et al. [99], when the image of a ‘tiger’ appears on the screen, participants are required to respond by quickly clicking on the screen. However, no response is necessary when the image of a ‘giraffe’ appears.


Table S1
Statistics of participants with major primary diagnoses.
	Major primary diagnoses
	N (%)

	ADHD and attention-related difficulties
	14714 (38.19)

	Learning disabilities
	8256 (21.43)

	Anxiety symptoms
	4155 (10.78)

	Depressive symptoms
	2749 (7.14)

	Developmental delay
	2571 (6.67)

	Stuttering
	2050 (5.32)

	Dyslexia
	1815 (4.71)

	Epilepsy
	1648 (4.28)

	Intellectual disability
	1310 (3.40)

	Tic disorders
	1213 (3.15)

	Dysarthria
	806 (2.09)

	ASD
	364 (0.94)


Note: For comorbid cases, each condition contributed one additional diagnosis (+1).


[bookmark: OLE_LINK14]Table S2
Results of statistical tests for MCI across different daily CDT doses and baseline dose level.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,4] vs. (4,8]
	-2.07
	0.039
	0.056
	-0.27
	-0.01
	32.06
	-0.01
	0.00

	[0,4] vs. (8,12]
	-9.24
	2.53×10-20
	1.10×10-19
	-0.74
	-0.48
	31.00
	-0.02
	-0.02

	[0,4] vs. (12,16]
	-21.42
	9.02×10-102
	5.86×10-101
	-1.52
	-1.26
	30.51
	-0.05
	-0.04

	[0,4] vs. (16,20]
	-33.87
	3.26×10-251
	4.24×10-250
	-2.30
	-2.05
	30.51
	-0.05
	-0.04

	[0,4] vs. (20,24]
	-5.32
	1.08×10-7
	2.81×10-7
	-1.97
	-0.91
	34.95
	-0.07
	-0.02

	[0,4] vs. (24,28]
	-5.34
	9.76×10-8
	2.81×10-7
	-2.24
	-1.04
	34.99
	-0.08
	-0.02

	[0,4] vs. (28,32]
	-3.28
	0.001
	0.002
	-1.66
	-0.42
	35.00
	-0.06
	< 0.01

	[0,4] vs. (32,36]
	-2.55
	0.011
	0.020
	-2.14
	-0.28
	35.06
	-0.08
	0.01

	[0,4] vs. (36,40]
	-2.31
	0.021
	0.034
	-2.50
	-0.20
	35.08
	-0.11
	0.03

	[0,4] vs. (40,44]
	-0.39
	0.709
	0.779
	-9.89
	7.05
	35.11
	-0.69
	0.61

	[0,4] vs. (44,48]
	-0.41
	0.697
	0.779
	-7.84
	5.68
	35.11
	-0.83
	0.77

	[0,4] vs. (48,52]
	-0.39
	0.719
	0.779
	-9.13
	6.90
	35.11
	-0.91
	0.85

	[0,4] vs. (52,56]
	-0.30
	0.784
	0.784
	-11.76
	9.73
	35.11
	-1.01
	0.95


[bookmark: _Hlk181703594][bookmark: _Hlk171602787][bookmark: _Hlk186821886][bookmark: OLE_LINK72]Note: The DT-dose unit is minutes per day.
 

Table S3
Results of statistical tests for MCI across two adjacent daily CDT doses.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,4] vs. (4,8]
	-2.05
	0.040
	0.104
	-0.27
	-0.01
	32.06
	-0.01
	< 0.00

	(4,8] vs. (8,12]
	-7.98
	1.50×10-15
	6.50×10-15
	-0.58
	-0.35
	27.43
	-0.02
	-0.01

	(8,12] vs. (12,16]
	-14.23
	6.05×10-46
	3.93×10-45
	-0.89
	-0.67
	25.49
	-0.04
	-0.03

	(12,16] vs. (16,20]
	-14.89
	4.15×10-50
	5.40×10-49
	-0.89
	-0.69
	24.41
	-0.04
	-0.03

	(16,20] vs. (20,24]
	2.77
	0.006
	0.020
	0.22
	1.26
	23.94
	0.01
	0.06

	(20,24] vs. (24,28]
	-0.50
	0.619
	0.994
	-0.99
	0.59
	21.12
	-0.05
	0.03

	(24,28] vs. (28,32]
	1.38
	0.169
	0.366
	-0.25
	1.45
	20.24
	-0.01
	0.07

	(28,32] vs. (32,36]
	-0.31
	0.760
	0.994
	-1.27
	0.93
	19.83
	-0.06
	0.05

	(32,36] vs. (36,40]
	-0.19
	0.851
	0.994
	-1.61
	1.33
	19.18
	-0.09
	0.07

	(36,40] vs. (40,44]
	-0.01
	0.99
	0.994
	-11.18
	11.05
	16.90
	-0.66
	0.65

	(40,44] vs. (44,48]
	0.07
	0.948
	0.994
	-10.51
	11.18
	9.53
	-1.00
	1.07

	(44,48] vs. (48,52]
	-0.01
	0.994
	0.994
	-8.86
	8.80
	6.45
	-1.19
	1.18

	(48,52] vs. (52,56]
	0.02
	0.982
	0.994
	-10.34
	10.55
	6.58
	-1.30
	1.33


[bookmark: _Hlk184731312][bookmark: _Hlk187048706]Note: The DT-dose unit is minutes per day.


[bookmark: _Hlk187051104]Table S4
Statistical analysis of MCI across different daily CDT doses and the optimal dose level explored.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	(16,20] vs. [0,4]
	33.84
	9.20×10-251
	5.98×10-250
	2.05
	2.30
	30.22
	0.07
	0.08

	(16,20] vs. (4,8]
	35.82
	1.06×10-280
	1.38×10-279
	1.92
	2.15
	26.47
	0.07
	0.08

	(16,20] vs. (8,12]
	28.93
	6.77×10-184
	2.93×10-183
	1.46
	1.67
	25.10
	0.06
	0.07

	(16,20] vs. (12,16]
	14.85
	6.79×10-50
	2.21×10-49
	0.68
	0.89
	24.41
	0.03
	0.04

	(16,20] vs. (20,24]
	2.76
	0.006
	0.013
	0.22
	1.26
	23.94
	0.01
	0.06

	(16,20] vs. (24,28]
	1.77
	0.076
	0.124
	-0.06
	1.14
	23.94
	-0.01
	0.05

	(16,20] vs. (28,32]
	3.61
	[bookmark: OLE_LINK13]3.06×10-4
	7.95×10-4
	0.52
	1.75
	23.94
	0.02
	0.08

	(16,20] vs. (32,36]
	2.04
	0.042
	0.078
	0.04
	1.90
	23.96
	-0.01
	0.09

	(16,20] vs. (36,40]
	1.41
	0.158
	0.228
	-0.32
	1.97
	23.97
	-0.03
	0.10

	(16,20] vs. (40,44]
	0.21
	0.842
	0.842
	-7.72
	9.23
	23.98
	-0.62
	0.69

	(16,20] vs. (44,48]
	0.42
	0.695
	0.816
	-5.67
	7.85
	23.98
	-0.76
	0.85

	(16,20] vs. (48,52]
	0.37
	0.731
	0.816
	-6.96
	9.08
	23.98
	-0.83
	0.92

	(16,20] vs. (52,56]
	0.35
	0.753
	0.816
	-9.59
	11.91
	23.98
	-0.93
	1.03


[bookmark: _Hlk187051136]Note: The DT-dose unit is minutes per day. The violet background shading represents the optimal DT-dose.


[bookmark: _Hlk181776657]Table S5
Results of statistical tests for MCI across different daily CDT doses and baseline dose level in the boy-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,4] vs. (4,8]
	-1.51
	0.132
	0.286
	-0.33
	0.04
	32.11
	-0.01
	< 0.01

	[0,4] vs. (8,12]
	-5.95
	2.72×10-9
	1.18×10-8
	-0.73
	-0.37
	31.04
	-0.02
	-0.01

	[0,4] vs. (12,16]
	-14.49
	1.47×10-47
	9.56×10-47
	-1.49
	-1.13
	30.56
	-0.05
	-0.04

	[0,4] vs. (16,20]
	-23.14
	2.00×10-118
	2.60×10-117
	-2.25
	-1.90
	30.28
	-0.07
	-0.06

	[0,4] vs. (20,24]
	-0.60
	0.549
	0.857
	-0.98
	0.52
	34.99
	-0.04
	0.03

	[0,4] vs. (24,28]
	2.02
	0.044
	0.114
	0.02
	1.74
	35.03
	-0.02
	0.07

	[0,4] vs. (28,32]
	4.05
	5.41×10-5
	1.76×10-4
	0.92
	2.64
	35.04
	0.01
	0.10

	[0,4] vs. (32,36]
	-0.54
	0.593
	0.857
	-1.49
	0.85
	35.09
	-0.07
	0.05

	[0,4] vs. (36,40]
	0.28
	0.779
	0.861
	-1.20
	1.60
	35.11
	-0.08
	0.09

	[0,4] vs. (40,44]
	-0.59
	0.588
	0.857
	-22.24
	14.46
	35.14
	-0.99
	0.77

	[0,4] vs. (44,48]
	0.22
	0.861
	0.861
	-110.76
	114.71
	35.14
	-1.33
	1.44

	[0,4] vs. (48,52]
	0.23
	0.856
	0.861
	-102.17
	105.95
	35.14
	-1.33
	1.44

	[0,4] vs. (52,56]
	0.35
	0.787
	0.861
	-78.52
	82.94
	35.14
	-1.32
	1.45


[bookmark: _Hlk181777295][bookmark: _Hlk187049893]Note: The DT-dose unit is minutes per day.
[bookmark: _Hlk181863145]

Table S6
[bookmark: _Hlk187051117]Results of statistical tests for MCI across two adjacent daily CDT doses in the boy-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,4] vs. (4,8]
	-1.51
	0.130
	0.234
	-0.33
	0.04
	32.11
	-0.01
	< 0.01

	(4,8] vs. (8,12]
	-4.93
	[bookmark: OLE_LINK15]8.22×10-7
	3.56×10-6
	-0.56
	-0.24
	27.49
	-0.02
	-0.01

	(8,12] vs. (12,16]
	-9.95
	2.57×10-23
	1.67×10-22
	-0.91
	-0.61
	25.56
	-0.04
	-0.02

	(12,16] vs. (16,20]
	-10.38
	[bookmark: OLE_LINK16]3.12×10-25
	4.06×10-24
	-0.91
	-0.62
	24.49
	-0.04
	-0.03

	(16,20] vs. (20,24]
	4.84
	1.36×10-6
	4.43×10-6
	1.10
	2.59
	24.02
	0.04
	0.11

	(20,24] vs. (24,28]
	1.94
	0.052
	0.113
	-0.01
	2.24
	20.68
	< 0.00
	0.11

	(24,28] vs. (28,32]
	1.46
	0.144
	0.234
	-0.30
	2.09
	19.56
	-0.02
	0.11

	(28,32] vs. (32,36]
	-2.88
	0.004
	0.011
	-3.53
	-0.67
	18.93
	-0.19
	-0.04

	(32,36] vs. (36,40]
	0.56
	0.574
	0.748
	-1.29
	2.33
	18.20
	-0.08
	0.13

	(36,40] vs. (40,44]
	-0.56
	0.575
	0.748
	-18.40
	10.22
	16.21
	-1.13
	0.63

	(40,44] vs. (44,48]
	0.49
	0.646
	0.763
	-25.02
	36.74
	14.36
	-1.27
	2.05

	(44,48] vs. (48,52]
	-0.01
	0.995
	0.995
	-52.05
	51.89
	12.08
	-1.97
	1.95

	(48,52] vs. (52,56]
	0.03
	0.978
	0.995
	-44.29
	44.94
	10.37
	-1.93
	1.99


Note: The DT-dose unit is minutes per day.


[bookmark: _Hlk187052868]Table S7
Statistical analysis of MCI across different daily CDT doses and the optimal dose level explored in the boy-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	(16,20] vs. [0,4]
	23.15
	1.68×10-118
	1.09×10-117
	1.90
	2.25
	30.28
	0.06
	0.07

	(16,20] vs. (4,8]
	24.36
	5.79×10-131
	7.53×10-130
	1.78
	2.09
	26.55
	0.07
	0.08

	(16,20] vs. (8,12]
	20.22
	7.84×10-91
	3.40×10-90
	1.38
	1.68
	25.17
	0.06
	0.07

	(16,20] vs. (12,16]
	10.38
	3.12×10-25
	1.01×10-24
	0.62
	0.91
	24.49
	0.03
	0.04

	(16,20] vs. (20,24]
	4.84
	1.36×10-6
	2.53×10-6
	1.10
	2.59
	24.02
	0.04
	0.11

	(16,20] vs. (24,28]
	6.80
	1.32×10-11
	2.86×10-11
	2.11
	3.81
	24.03
	0.08
	0.17

	(16,20] vs. (28,32]
	8.83
	2.29×10-18
	5.95×10-18
	3.00
	4.71
	24.02
	0.12
	0.21

	(16,20] vs. (32,36]
	2.96
	0.003
	0.004
	0.59
	2.92
	24.04
	0.01
	0.13

	(16,20] vs. (36,40]
	3.20
	0.001
	0.002
	0.88
	3.67
	24.05
	0.01
	0.18

	(16,20] vs. (40,44]
	-0.17
	0.866
	0.866
	-22.91
	19.28
	24.06
	-0.95
	0.80

	(16,20] vs. (44,48]
	0.24
	0.812
	0.866
	-29.30
	37.39
	24.06
	-1.22
	1.55

	(16,20] vs. (48,52]
	0.23
	0.816
	0.866
	-29.38
	37.31
	24.06
	-1.22
	1.55

	(16,20] vs. (52,56]
	0.25
	0.801
	0.866
	-29.06
	37.64
	24.06
	-1.21
	1.56


Note: The DT-dose unit is minutes per day. The violet background shading represents the optimal DT-dose.


Table S8
Results of statistical tests for MCI across different daily CDT doses and baseline dose level in the boy-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,4] vs. (4,8]
	-1.39
	0.165
	0.198
	-0.46
	0.08
	32.08
	-0.01
	< 0.01

	[0,4] vs. (8,12]
	-5.58
	2.47×10-8
	7.41×10-8
	-1.01
	-0.49
	31.04
	-0.03
	-0.02

	[0,4] vs. (12,16]
	-11.91
	1.07×10-32
	6.42×10-32
	-1.84
	-1.32
	30.55
	-0.06
	-0.04

	[0,4] vs. (16,20]
	-18.28
	1.39×10-74
	1.67×10-73
	-2.66
	-2.14
	30.26
	-0.09
	-0.07

	[0,4] vs. (20,24]
	-6.47
	1.27×10-10
	5.08×10-10
	-4.60
	-2.46
	34.96
	-0.15
	-0.05

	[0,4] vs. (24,28]
	-4.50
	7.33×10-6
	1.47×10-5
	-3.75
	-1.47
	34.99
	-0.13
	-0.02

	[0,4] vs. (28,32]
	-5.50
	4.76×10-8
	1.14×10-7
	-4.71
	-2.23
	35.01
	-0.16
	-0.04

	[0,4] vs. (32,36]
	2.27
	0.024
	0.036
	0.35
	4.84
	35.09
	-0.04
	0.18

	[0,4] vs. (36,40]
	-3.28
	0.001
	0.002
	-7.70
	-1.92
	35.11
	-0.29
	0.02

	[0,4] vs. (40,44]
	0.03
	0.982
	0.982
	-12.09
	12.14
	35.13
	-1.39
	1.39

	[0,4] vs. (44,48]
	-6.77
	0.084
	0.112
	-11.35
	2.77
	35.13
	-1.51
	1.26

	[0,4] vs. (48,52]
	-3.15
	0.192
	0.209
	-17.17
	10.11
	35.13
	-1.49
	1.29


[bookmark: _Hlk187052133]Note: The DT-dose unit is minutes per day.


Table S9
Results of statistical tests for MCI across two adjacent daily CDT doses in the boy-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,4] vs. (4,8]
	-1.39
	0.165
	0.220
	-0.46
	0.08
	32.08
	-0.01
	< 0.01

	(4,8] vs. (8,12]
	-4.65
	3.26×10-6
	9.89×10-6
	-0.79
	-0.32
	27.47
	-0.03
	-0.01

	(8,12] vs. (12,16]
	-7.37
	1.68×10-13
	1.01×10-12
	-1.05
	-0.61
	25.56
	-0.04
	-0.02

	(12,16] vs. (16,20]
	-7.59
	3.27×10-14
	3.92×10-13
	-1.03
	-0.61
	24.46
	-0.04
	-0.03

	(16,20] vs. (20,24]
	-2.09
	0.037
	0.049
	-2.19
	-0.07
	24.00
	-0.09
	< 0.00

	(20,24] vs. (24,28]
	1.17
	0.241
	0.289
	-0.62
	2.45
	21.79
	-0.03
	0.11

	(24,28] vs. (28,32]
	-1.01
	0.311
	0.339
	-2.51
	0.80
	20.40
	-0.12
	0.04

	(28,32] vs. (32,36]
	4.67
	3.3×10-6
	9.89×10-6
	3.52
	8.61
	20.32
	0.17
	0.42

	(32,36] vs. (36,40]
	-3.88
	[bookmark: OLE_LINK17]1.20×10-4
	2.87×10-4
	-11.15
	-3.65
	19.69
	-0.57
	-0.18

	(36,40] vs. (40,44]
	2.73
	0.022
	0.044
	0.87
	8.81
	18.42
	-1.13
	1.66

	(40,44] vs. (44,48]
	-3.67
	0.067
	0.101
	-9.10
	0.75
	1.18
	-7.47
	0.18

	(44,48] vs. (48,52]
	0.60
	0.610
	0.610
	-4.74
	6.27
	1.28
	-1.50
	2.57


[bookmark: _Hlk187053647]Note: The DT-dose unit is minutes per day.


Table S10
Statistical analysis of MCI across different daily CDT doses and the optimal dose level explored in the boy-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	(36,40] vs. [0,4]
	3.28
	0.001
	0.008
	1.92
	7.70
	35.11
	-0.02
	0.29

	(36,40] vs. (4,8]
	3.15
	0.002
	0.008
	1.73
	7.51
	28.65
	0.01
	0.32

	(36,40] vs. (8,12]
	2.77
	0.006
	0.019
	1.17
	6.95
	26.19
	> 0.00
	0.31

	(36,40] vs. (12,16]
	2.21
	0.029
	0.057
	0.34
	6.12
	24.88
	-0.03
	0.29

	(36,40] vs. (20,24]
	1.65
	0.101
	0.173
	-0.48
	5.30
	24.02
	-0.06
	0.26

	(36,40] vs. (24,28]
	0.82
	0.412
	0.518
	-1.79
	4.35
	22.38
	-0.11
	0.22

	(36,40] vs. (28,32]
	1.29
	0.196
	0.294
	-1.13
	5.53
	20.25
	-0.06
	0.27

	(36,40] vs. (32,36]
	0.79
	0.432
	0.518
	-2.00
	4.68
	20.11
	-0.10
	0.23

	(36,40] vs. (36,40]
	3.88
	1.20×10-4
	0.001
	3.65
	11.15
	19.69
	0.18
	0.57

	(36,40] vs. (40,44]
	2.73
	0.022
	0.053
	0.87
	8.81
	18.42
	-1.13
	1.66

	(36,40] vs. (44,48]
	0.33
	0.747
	0.747
	-2.71
	3.74
	18.42
	-1.37
	1.42

	(36,40] vs. (48,52]
	0.70
	0.507
	0.553
	-3.04
	5.60
	18.42
	-1.33
	1.46


[bookmark: _Hlk187055020][bookmark: OLE_LINK73]Note: The DT-dose unit is minutes per day. The violet background shading represents the optimal DT-dose.
[bookmark: _Hlk181864612]

Table S11
Results of statistical tests for MCI across different daily CDT doses and baseline dose level in the girl-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,4] vs. (4,8]
	-0.81
	0.418
	0.418
	-0.46
	0.19
	31.81
	-0.02
	0.01

	[0,4] vs. (8,12]
	-3.69
	[bookmark: OLE_LINK18]2.25×10-4
	2.90×10-4
	-0.91
	-0.28
	30.74
	-0.03
	-0.01

	[0,4] vs. (12,16]
	-8.47
	2.52×10-17
	7.56×10-17
	-1.65
	-1.03
	30.25
	-0.06
	-0.03

	[0,4] vs. (16,20]
	-13.23
	6.50×10-40
	5.85×10-39
	-2.39
	-1.77
	29.96
	-0.08
	-0.06

	[0,4] vs. (20,24]
	-4.52
	6.74×10-6
	1.01×10-5
	-3.64
	-1.44
	34.67
	-0.13
	-0.02

	[0,4] vs. (24,28]
	-9.80
	8.45×10-22
	3.80×10-21
	-8.04
	-5.36
	34.74
	-0.26
	-0.13

	[0,4] vs. (28,32]
	-6.75
	2.71×10-11
	4.88×10-11
	-6.15
	-3.38
	34.76
	-0.21
	-0.07

	[0,4] vs. (32,36]
	-8.07
	7.77×10-15
	1.75×10-14
	-10.58
	-6.43
	34.83
	-0.34
	-0.15

	[0,4] vs. (36,40]
	-2.88
	0.005
	0.005
	-6.77
	-1.26
	34.86
	-0.28
	0.05


Note: The DT-dose unit is minutes per day.


[bookmark: _Hlk187056047]Table S12
Results of statistical tests for MCI across two adjacent daily CDT doses in the girl-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,4] vs. (4,8]
	-0.81
	0.418
	0.418
	-0.46
	0.19
	31.81
	-0.02
	0.01

	(4,8] vs. (8,12]
	-3.21
	0.001
	0.003
	-0.74
	-0.18
	27.12
	-0.03
	-0.01

	(8,12] vs. (12,16]
	-5.61
	2.09×10-8
	9.41×10-8
	-1.01
	-0.49
	25.17
	-0.04
	-0.02

	(12,16] vs. (16,20]
	-5.71
	1.14×10-8
	9.41×10-8
	-0.99
	-0.48
	24.08
	-0.04
	-0.02

	(16,20] vs. (20,24]
	-0.83
	0.408
	0.418
	-1.55
	0.63
	23.58
	-0.07
	0.03

	(20,24] vs. (24,28]
	-4.83
	[bookmark: OLE_LINK20]1.44×10-6
	4.32×10-6
	-5.85
	-2.47
	20.88
	-0.28
	-0.12

	(24,28] vs. (28,32]
	2.00
	0.046
	0.059
	0.04
	3.82
	20.55
	< 0.01
	0.19

	(28,32] vs. (32,36]
	-3.04
	0.002
	0.004
	-6.15
	-1.33
	20.02
	-0.31
	-0.07

	(32,36] vs. (36,40]
	2.59
	0.010
	0.015
	1.07
	7.91
	19.91
	0.04
	0.41


[bookmark: _Hlk187055538]Note: The DT-dose unit is minutes per day.


Table S13
Statistical analysis of MCI across different daily CDT doses and the optimal dose level explored in the girl-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[bookmark: OLE_LINK19](32,36] vs. [0,4]
	8.07
	7.77×10-15
	7.77×10-14
	6.43
	10.58
	34.83
	0.15
	0.34

	(32,36] vs. (4,8]
	7.96
	1.70×10-14
	8.49×10-14
	6.30
	10.44
	28.33
	0.20
	0.39

	(32,36] vs. (8,12]
	7.53
	3.28×10-13
	1.09×10-12
	5.85
	9.97
	25.78
	0.21
	0.41

	(32,36] vs. (12,16]
	6.82
	3.30×10-11
	6.60×10-11
	5.10
	9.22
	24.48
	0.19
	0.39

	(32,36] vs. (16,20]
	6.12
	2.20×10-9
	3.67×10-9
	4.36
	8.49
	23.62
	0.17
	0.37

	(32,36] vs. (20,24]
	5.10
	3.83×10-7
	5.47×10-7
	3.67
	8.26
	20.65
	0.18
	0.40

	(32,36] vs. (24,28]
	1.44
	0.150
	0.150
	-0.65
	4.26
	21.18
	-0.03
	0.20

	(32,36] vs. (28,32]
	3.04
	0.002
	0.003
	1.33
	6.15
	20.02
	0.07
	0.31

	(32,36] vs. (36,40]
	2.59
	0.010
	0.011
	1.07
	7.91
	19.91
	0.04
	0.41

	(24,28] vs. (16,20]
	-6.82
	1.51×10-11
	3.78×10-11
	-5.95
	-3.29
	23.60
	-0.26
	-0.13


Note: The DT-dose unit is minutes per day. The violet background shading represents the optimal DT-dose.


Table S14
Results of statistical tests for MCI across different daily CDT doses and baseline dose level in the girl-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,4] vs. (4,8]
	0.16
	0.872
	0.872
	-0.44
	0.52
	32.20
	-0.01
	0.02

	[0,4] vs. (8,12]
	-2.53
	0.011
	0.021
	-1.06
	-0.13
	31.11
	-0.03
	-0.004

	[0,4] vs. (12,16]
	-6.14
	8.32×10-10
	3.74×10-9
	-1.88
	-0.97
	30.62
	-0.06
	-0.03

	[0,4] vs. (16,20]
	-10.24
	[bookmark: OLE_LINK21]1.42×10-24
	1.28×10-23
	-2.81
	-1.91
	30.31
	-0.09
	-0.06

	[0,4] vs. (20,24]
	2.61
	0.010
	0.021
	0.88
	6.26
	35.21
	-0.03
	0.23

	[0,4] vs. (24,28]
	0.72
	0.471
	0.606
	-1.74
	3.75
	35.21
	-0.11
	0.16

	[0,4] vs. (28,32]
	-0.51
	0.612
	0.689
	-3.58
	2.11
	35.22
	-0.16
	0.11

	[0,4] vs. (32,36]
	4.78
	1.69×10-5
	5.06×10-5
	7.15
	17.54
	35.27
	0.07
	0.63

	[0,4] vs. (36,40]
	1.29
	0.226
	0.339
	-4.74
	17.81
	35.28
	-0.41
	0.78


Note: The DT-dose unit is minutes per day.


Table S15
Results of statistical tests for MCI across two adjacent daily CDT doses in the girl-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,4] vs. (4,8]
	0.16
	0.872
	0.872
	-0.44
	0.52
	32.20
	-0.01
	0.02

	(4,8] vs. (8,12]
	-3.04
	0.002
	0.004
	-1.05
	-0.23
	27.48
	-0.04
	-0.01

	(8,12] vs. (12,16]
	-4.24
	2.27×10-5
	[bookmark: OLE_LINK24]6.80×10-5
	-1.22
	-0.45
	25.52
	-0.05
	-0.02

	(12,16] vs. (16,20]
	-4.92
	8.79×10-7
	7.91×10-6
	-1.30
	-0.56
	24.42
	-0.05
	-0.02

	(16,20] vs. (20,24]
	4.36
	1.97×10-5
	6.80×10-5
	3.25
	8.60
	23.92
	0.12
	0.38

	(20,24] vs. (24,28]
	-1.33
	0.186
	0.279
	-6.36
	1.24
	20.09
	-0.32
	0.06

	(24,28] vs. (28,32]
	-0.88
	0.382
	0.430
	-5.65
	2.17
	20.51
	-0.28
	0.11

	(28,32] vs. (32,36]
	4.06
	[bookmark: OLE_LINK22]6.61×10-5
	1.49×10-4
	6.73
	19.43
	20.34
	0.33
	0.96

	(32,36] vs. (36,40]
	-0.98
	0.333
	0.428
	-17.72
	6.10
	17.83
	-0.98
	0.33


Note: The DT-dose unit is minutes per day.


Table S16
Statistical analysis of MCI across different daily CDT doses and the optimal dose level explored in the girl-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	(16,20] vs. [0,4]
	10.24
	1.42×10-24
	6.39×10-24
	1.91
	2.81
	30.31
	0.06
	0.09

	(16,20] vs. (4,8]
	11.80
	4.30×10-32
	3.87×10-31
	2.00
	2.80
	26.51
	0.08
	0.11

	(16,20] vs. (8,12]
	9.10
	9.04×10-20
	2.71×10-19
	1.38
	2.14
	25.09
	0.06
	0.09

	(16,20] vs. (12,16]
	4.92
	[bookmark: OLE_LINK26]8.79×10-7
	1.58×10-6
	0.56
	1.30
	24.42
	0.02
	0.05

	[bookmark: OLE_LINK23](16,20] vs. (20,24]
	4.36
	1.97×10-5
	2.95×10-5
	3.25
	8.60
	23.92
	0.12
	0.38

	(16,20] vs. (24,28]
	2.43
	0.016
	0.021
	0.63
	6.10
	23.92
	0.01
	0.28

	(16,20] vs. (28,32]
	1.13
	0.259
	0.259
	-1.21
	4.46
	23.93
	-0.07
	0.20

	(16,20] vs. (32,36]
	5.70
	7.15×10-7
	1.58×10-6
	9.51
	19.89
	23.94
	0.33
	0.89

	(16,20] vs. (36,40]
	1.23
	0.218
	0.245
	-5.26
	23.05
	23.95
	-0.22
	0.96


Note: The DT-dose unit is minutes per day. The violet background shading represents the optimal DT-dose.


Table S17
Results of statistical tests for MCI across different total CDT doses and baseline dose level in the boy-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,1] vs. (1,2]
	-19.80
	5.76×10-84
	3.17×10-83
	-9.99
	-8.19
	17.58
	-0.57
	-0.47

	[0,1] vs. (2,3]
	-20.82
	6.42×10-90
	7.06×10-89
	-12.49
	-10.34
	18.04
	-0.69
	-0.58

	[0,1] vs. (3,4]
	-16.29
	6.98×10-52
	2.56×10-51
	-15.45
	-12.12
	17.49
	-0.87
	-0.71

	[0,1] vs. (4,5]
	-15.22
	1.07×10-43
	2.94×10-43
	-17.51
	-13.51
	17.39
	-0.99
	-0.79

	[0,1] vs. (5,6]
	-12.63
	1.32×10-29
	2.90×10-29
	-20.01
	-14.62
	17.30
	-1.12
	-0.88

	[0,1] vs. (6,7]
	-9.54
	1.33×10-15
	2.44×10-15
	-23.82
	-15.61
	16.97
	-1.37
	-0.96

	[0,1] vs. (7,8]
	-8.67
	5.15×10-12
	8.09×10-12
	-27.68
	-17.30
	16.93
	-1.59
	-1.07

	[0,1] vs. (8,9]
	-6.90
	6.22×10-12
	8.55×10-12
	-27.92
	-15.56
	16.92
	-1.65
	-0.92

	[0,1] vs. (9,10]
	-4.38
	1.23×10-5
	1.50×10-5
	-35.73
	-13.63
	16.89
	-2.12
	-0.81

	[0,1] vs. (10,11]
	-3.32
	[bookmark: OLE_LINK27]9.15×10-4
	0.001
	-36.45
	-9.37
	16.90
	-2.16
	-0.55

	[0,1] vs. (11,12]
	-0.61
	0.652
	0.652
	-485.22
	440.85
	16.91
	-2.70
	0.08


Note: The DT-dose unit is months per person.


Table S18
Results of statistical tests for MCI across two adjacent total CDT doses in the boy-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,1] vs. (1,2]
	-19.80
	5.76×10-84
	6.34×10-83
	-9.99
	-8.19
	17.58
	-0.57
	-0.47

	(1,2] vs. (2,3]
	-3.82
	1.36×10-4
	7.47×10-4
	-3.52
	-1.13
	19.40
	-0.18
	-0.06

	(2,3] vs. (3,4]
	-2.56
	0.011
	0.039
	-4.20
	-0.55
	20.48
	-0.21
	-0.03

	(3,4] vs. (4,5]
	-1.36
	0.173
	0.476
	-4.21
	0.76
	20.95
	-0.20
	0.04

	(4,5] vs. (5,6]
	-1.10
	0.273
	0.601
	-5.03
	1.42
	21.70
	-0.23
	0.07

	(5,6] vs. (6,7]
	-0.93
	0.355
	0.636
	-7.50
	2.70
	21.83
	-0.34
	0.12

	(6,7] vs. (7,8]
	-0.83
	0.405
	0.636
	-9.32
	3.79
	19.80
	-0.47
	0.19

	(7,8] vs. (8,9]
	0.17
	0.869
	0.956
	-8.21
	9.70
	19.74
	-0.41
	0.49

	(8,9] vs. (9,10]
	-0.39
	0.696
	0.956
	-18.09
	12.21
	19.58
	-0.90
	0.60

	(9,10] vs. (10,11]
	0.17
	0.865
	0.956
	-20.35
	23.89
	19.42
	-0.94
	1.12

	(10,11] vs. (11,12]
	0.03
	0.977
	0.977
	-58.39
	59.84
	29.59
	-1.58
	1.62


Note: The DT-dose unit is months per person.


Table S19
Statistical analysis of MCI across different total CDT doses and the optimal dose level explored in the boy-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,1] vs. (9,10]
	4.38
	1.23×10-5
	[bookmark: OLE_LINK28]1.72×10-4
	13.63
	35.73
	16.89
	0.81
	2.12

	(1,2] vs. (9,10]
	2.51
	0.012
	0.043
	3.39
	27.81
	18.65
	0.18
	1.49

	(2,3] vs. (9,10]
	1.95
	0.051
	0.120
	-0.08
	26.62
	20.37
	< 0.00
	1.31

	(3,4] vs. (9,10]
	1.57
	0.117
	0.234
	-2.74
	24.53
	20.70
	-0.13
	1.19

	(4,5] vs. (9,10]
	1.29
	0.199
	0.348
	-4.84
	23.18
	21.19
	-0.23
	1.09

	(5,6] vs. (9,10]
	0.98
	0.330
	0.513
	-7.49
	22.22
	22.29
	-0.33
	1.00

	(6,7] vs. (9,10]
	0.72
	0.473
	0.662
	-8.71
	18.64
	19.77
	-0.43
	0.94

	(7,8] vs. (9,10]
	0.32
	0.751
	0.876
	-11.55
	15.94
	19.18
	-0.59
	0.82

	(8,9] vs. (9,10]
	0.39
	0.696
	0.876
	-12.21
	18.09
	19.58
	-0.60
	0.90

	(10,11] vs. (9,10]
	0.17
	0.865
	0.932
	-20.35
	23.89
	19.42
	-0.94
	1.12

	(11,12] vs. (9,10]
	0.07
	0.957
	0.957
	-417.70
	422.69
	23.49
	-1.43
	1.64

	(3,4] vs. (5,6]
	-2.33
	0.020
	0.056
	-6.51
	-0.55
	21.25
	-0.31
	-0.03

	(3,4] vs. (6,7]
	-2.62
	0.009
	0.042
	-10.38
	-1.49
	20.65
	-0.50
	-0.07

	(3,4] vs. (7,8]
	3.06
	0.002
	0.016
	3.11
	14.29
	20.64
	0.15
	0.69


Note: The DT-dose unit is months per person. The violet background shading represents the optimal DT-dose.


Table S20
Results of statistical tests for MCI across different total CDT doses and baseline dose level in the boy-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,1] vs. (1,2]
	-10.10
	2.02×10-23
	2.22×10-22
	-8.63
	-5.82
	18.11
	-0.47
	-0.32

	[0,1] vs. (2,3]
	-9.66
	2.64×10-21
	1.45×10-20
	-10.11
	-6.70
	18.58
	-0.54
	-0.37

	[0,1] vs. (3,4]
	-9.58
	7.09×10-20
	2.60×10-19
	-14.30
	-9.43
	17.96
	-0.78
	-0.55

	[0,1] vs. (4,5]
	-8.71
	2.11×10-16
	5.80×10-16
	-15.70
	-9.91
	17.77
	-0.85
	-0.59

	[0,1] vs. (5,6]
	-6.73
	2.48×10-10
	4.55×10-10
	-16.78
	-9.17
	17.60
	-0.90
	-0.57

	[0,1] vs. (6,7]
	-6.81
	1.27×10-11
	2.79×10-11
	-19.17
	-10.60
	17.19
	-1.12
	-0.62

	[0,1] vs. (7,8]
	-4.54
	4.93×10-5
	[bookmark: OLE_LINK29]7.74×10-5
	-24.07
	-9.24
	17.15
	-1.28
	-0.66

	[0,1] vs. (8,9]
	-3.10
	0.002
	0.003
	-20.98
	-4.72
	17.02
	-1.23
	-0.28

	[0,1] vs. (9,10]
	-2.18
	0.030
	0.033
	-23.51
	-1.22
	17.01
	-1.38
	-0.07

	[0,1] vs. (10,11]
	-1.01
	0.314
	0.314
	-22.62
	7.27
	17.01
	-1.33
	0.43

	[0,1] vs. 12+
	-2.31
	0.021
	0.026
	-51.26
	-4.13
	16.98
	-3.02
	-0.24


[bookmark: _Hlk187062639]Note: The DT-dose unit is months per person. 12+ indicates a training duration of more than 12 months.


Table S21
Results of statistical tests for MCI across two adjacent total CDT doses in the boy-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,1] vs. (1,2]
	-10.10
	2.02×10-23
	2.22×10-22
	-8.63
	-5.82
	18.11
	-0.47
	-0.32

	(1,2] vs. (2,3]
	-1.21
	0.228
	0.836
	-3.11
	0.74
	20.74
	-0.15
	0.03

	(2,3] vs. (3,4]
	-2.48
	0.013
	0.074
	-6.20
	-0.72
	22.08
	-0.28
	-0.03

	(3,4] vs. (4,5]
	-0.51
	0.609
	0.889
	-4.54
	2.67
	22.50
	-0.20
	0.12

	(4,5] vs. (5,6]
	-0.07
	0.942
	0.956
	-4.76
	4.42
	23.10
	-0.21
	0.19

	(5,6] vs. (6,7]
	-0.55
	0.581
	0.889
	-8.72
	4.90
	23.33
	-0.37
	0.21

	(6,7] vs. (7,8]
	-0.39
	0.697
	0.889
	-10.79
	7.24
	22.72
	-0.47
	0.31

	(7,8] vs. (8,9]
	0.58
	0.562
	0.889
	-9.26
	16.87
	22.61
	-0.40
	0.73

	(8,9] vs. (9,10]
	0.06
	0.956
	0.956
	-17.34
	18.31
	20.95
	-0.79
	0.83

	(9,10] vs. (10,11]
	0.36
	0.727
	0.889
	-23.90
	33.28
	23.52
	-0.90
	1.29

	(10,11] vs. 12+
	-0.99
	0.370
	0.889
	-72.28
	32.24
	24.30
	-2.50
	0.93


Note: The DT-dose unit is months per person. 12+ indicates a training duration of more than 12 months.


Table S22
[bookmark: _Hlk187839695]Statistical analysis of MCI across different total CDT doses and the optimal dose level explored in the boy-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,1] vs. 12+
	2.31
	0.021
	0.128
	4.13
	51.26
	16.98
	0.24
	3.02

	(1,2] vs. 12+
	1.46
	0.146
	0.460
	-7.11
	48.05
	19.86
	-0.36
	2.42

	(2,3] vs. 12+
	1.25
	0.213
	[bookmark: OLE_LINK30]0.460
	-11.11
	49.69
	21.88
	-0.51
	2.27

	(3,4] vs. 12+
	1.00
	0.318
	0.460
	-15.32
	46.98
	22.34
	-0.68
	2.10

	(4,5] vs. 12+
	0.93
	0.356
	0.460
	-16.79
	46.58
	22.67
	-0.74
	2.05

	(5,6] vs. 12+
	0.87
	0.383
	0.460
	-18.54
	47.98
	23.67
	-0.78
	2.02

	(6,7] vs. 12+
	0.81
	0.423
	0.461
	-18.96
	44.58
	22.15
	-0.84
	1.99

	(7,8] vs. 12+
	0.66
	0.514
	0.514
	-22.80
	44.88
	23.14
	-0.95
	1.90

	(8,9] vs. 12+
	0.99
	0.336
	0.460
	-16.81
	46.51
	20.07
	-0.76
	2.22

	(9,10] vs. 12+
	0.95
	0.369
	0.460
	-21.33
	51.99
	20.73
	-0.85
	2.29

	(10,11] vs. 12+
	0.99
	0.370
	0.460
	-32.24
	72.28
	24.30
	-0.93
	2.50

	(2,3] vs. (4,5]
	-2.77
	0.004
	0.044
	-7.51
	-1.29
	22.09
	-0.34
	-0.06


Note: The DT-dose unit is months per person. 12+ indicates a training duration of more than 12 months. The violet background shading represents the optimal DT-dose. 


Table S23
Results of statistical tests for MCI across different total CDT doses and baseline dose level in the girl-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,1] vs. (1,2]
	-10.58
	2.74×10-25
	2.74×10-24
	-10.33
	-7.10
	17.73
	-0.58
	-0.40

	[0,1] vs. (2,3]
	-9.38
	5.11×10-20
	2.56×10-19
	-11.25
	-7.36
	18.23
	-0.61
	-0.41

	[0,1] vs. (3,4]
	-6.00
	6.04×10-9
	1.21×10-8
	-11.62
	-5.88
	17.75
	-0.64
	-0.35

	[0,1] vs. (4,5]
	-6.14
	5.82×10-9
	1.21×10-8
	-14.85
	-7.63
	17.69
	-0.81
	-0.46

	[0,1] vs. (5,6]
	-5.68
	1.23×10-7
	1.76×10-7
	-16.17
	-7.80
	17.46
	-0.90
	-0.48

	[0,1] vs. (6,7]
	-5.88
	5.30×10-9
	1.21×10-8
	-21.30
	-10.64
	17.33
	-1.23
	-0.61

	[0,1] vs. (7,8]
	-4.84
	1.48×10-6
	1.85×10-6
	-22.52
	-9.52
	17.34
	-1.30
	-0.55

	[0,1] vs. (8,9]
	-5.52
	4.16×10-8
	6.93×10-8
	-33.57
	-15.96
	17.28
	-1.95
	-0.92

	[0,1] vs. (9,10]
	-4.09
	4.56×10-5
	5.07×10-5
	-52.29
	-18.40
	17.25
	-3.03
	-1.06

	[0,1] vs. (10,11]
	-3.05
	0.002
	0.002
	-50.02
	-10.89
	17.25
	-2.90
	-0.63


Note: The DT-dose unit is months per person.


Table S24
Results of statistical tests for MCI across two adjacent total CDT doses in the girl-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,1] vs. (1,2]
	-10.58 
	2.74×10-25
	2.74×10-24
	-10.33 
	-7.10 
	17.73 
	-0.58 
	-0.40 

	(1,2] vs. (2,3]
	-0.54 
	0.590
	0.873
	-2.73 
	1.55 
	19.27 
	-0.14 
	0.08 

	(2,3] vs. (3,4]
	0.34 
	0.732
	0.873
	-2.63 
	3.74 
	20.32 
	-0.13 
	0.18 

	(3,4] vs. (4,5]
	-1.12 
	0.262
	0.686
	-6.85 
	1.87 
	20.69 
	-0.33 
	0.09 

	(4,5] vs. (5,6]
	-0.27 
	0.786
	0.873
	-6.14 
	4.65 
	20.72 
	-0.30 
	0.22 

	(5,6] vs. (6,7]
	-1.08 
	0.280
	0.686
	-11.27 
	3.29 
	19.86 
	-0.57 
	0.16 

	(6,7] vs. (7,8]
	-0.01 
	0.992
	0.992
	-9.83 
	9.73 
	20.08 
	-0.48 
	0.48 

	(7,8] vs. (8,9]
	-1.33 
	0.191
	0.686
	-22.01 
	4.53 
	20.53 
	-1.06 
	0.21 

	(8,9] vs. (9,10]
	-0.98 
	0.343
	0.686
	-33.46 
	12.30 
	19.27 
	-1.66 
	0.58 

	(9,10] vs. (10,11]
	0.37 
	0.728
	0.873
	-29.26 
	39.04 
	17.39 
	-1.24 
	1.77 


Note: The DT-dose unit is months per person.


Table S25
Statistical analysis of MCI across different total CDT doses and the optimal dose level explored in the girl-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,1] vs. (9,10]
	4.09 
	4.56×10-5
	5.02×10-4
	18.40 
	52.29 
	17.25 
	1.06 
	3.03 

	(1,2] vs. (9,10]
	2.87 
	0.004
	0.023
	8.44 
	44.83 
	18.49 
	0.46 
	2.43 

	(2,3] vs. (9,10]
	2.56 
	0.011
	0.030
	6.05 
	46.04 
	20.28 
	0.30 
	2.27 

	(3,4] vs. (9,10]
	2.59 
	0.010
	0.030
	6.38 
	46.82 
	20.33 
	0.31 
	2.30 

	(4,5] vs. (9,10]
	2.26 
	0.026
	0.040
	2.98 
	45.23 
	21.09 
	0.14 
	2.14 

	(5,6] vs. (9,10]
	2.30 
	0.024
	0.040
	3.18 
	43.55 
	19.93 
	0.16 
	2.18 

	(6,7] vs. (9,10]
	1.92 
	0.062
	0.085
	-1.02 
	39.77 
	19.34 
	-0.05 
	2.04 

	(7,8] vs. (9,10]
	1.76 
	0.089
	0.109
	-3.15 
	41.80 
	20.59 
	-0.14 
	2.01 

	(8,9] vs. (9,10]
	0.98 
	0.343
	0.377
	-12.30 
	33.46 
	19.27 
	-0.58 
	1.66 

	(9,10] vs. (10,11]
	0.37 
	0.728
	0.728
	-29.26 
	39.04 
	17.39 
	-1.24 
	1.77 

	(5,6] vs. (8,9]
	-2.30 
	0.023
	0.040
	-23.78 
	-1.78 
	19.98 
	-1.19 
	-0.09 


Note: The DT-dose unit is months per person. The violet background shading represents the optimal DT-dose.


Table S26
Results of statistical tests for MCI across different total CDT doses and baseline dose level in the girl-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,1] vs. (1,2]
	-3.30 
	0.001
	0.010
	-7.01 
	-1.78 
	19.01 
	-0.37 
	-0.10 

	[0,1] vs. (2,3]
	-2.99 
	0.003
	0.015
	-8.00 
	-1.65 
	19.64 
	-0.39 
	-0.10 

	[0,1] vs. (3,4]
	-2.85 
	0.005
	0.017
	-11.11 
	-2.00 
	19.22 
	-0.54 
	-0.14 

	[0,1] vs. (4,5]
	-1.69 
	0.094
	0.218
	-9.60 
	0.77 
	18.91 
	-0.46 
	0.00 

	[0,1] vs. (5,6]
	-1.63 
	0.109
	0.218
	-12.25 
	1.27 
	18.84 
	-0.57 
	-0.01 

	[0,1] vs. (6,7]
	0.51 
	0.617
	0.858
	-7.05 
	11.68 
	18.56 
	-0.26 
	0.50 

	[0,1] vs. (7,8]
	0.40 
	0.686
	0.858
	-6.56 
	9.95 
	18.49 
	-0.35 
	0.54 

	[0,1] vs. (8,9]
	0.11 
	0.909
	0.911
	-9.53 
	10.71 
	18.38 
	-0.52 
	0.58 

	[0,1] vs. (9,10]
	-0.11 
	0.911
	0.911
	-17.02 
	15.18 
	18.25 
	-0.93 
	0.83 

	[0,1] vs. (10,11]
	-0.44 
	0.661
	0.858
	-31.08 
	19.74 
	18.27 
	-1.70 
	1.08 


Note: The DT-dose unit is months per person.


Table S27
Results of statistical tests for MCI across two adjacent total CDT doses in the girl-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,1] vs. (1,2]
	-3.30 
	0.001
	0.010
	-7.01 
	-1.78 
	19.01 
	-0.37 
	-0.10 

	(1,2] vs. (2,3]
	-0.24 
	0.808
	0.930
	-3.92 
	3.05 
	21.25 
	-0.18 
	0.14 

	(2,3] vs. (3,4]
	-0.68 
	0.500
	0.930
	-6.79 
	3.32 
	22.85 
	-0.30 
	0.15 

	(3,4] vs. (4,5]
	0.64 
	0.520
	0.930
	-4.42 
	8.71 
	23.24 
	-0.19 
	0.37 

	(4,5] vs. (5,6]
	-0.26 
	0.792
	0.930
	-9.16 
	7.00 
	23.43 
	-0.39 
	0.30 

	(5,6] vs. (6,7]
	1.39 
	0.168
	0.840
	-3.36 
	18.97 
	24.09 
	-0.14 
	0.78 

	(6,7] vs. (7,8]
	-0.09 
	0.930
	0.930
	-14.73 
	13.50 
	23.95 
	-0.60 
	0.55 

	(7,8] vs. (8,9]
	-0.13 
	0.895
	0.930
	-18.18 
	15.96 
	23.49 
	-0.75 
	0.65 

	(8,9] vs. (9,10]
	-0.14 
	0.891
	0.930
	-24.57 
	21.55 
	20.67 
	-1.10 
	0.96 

	(9,10] vs. (10,11]
	-0.46 
	0.662
	0.930
	-31.08 
	21.58 
	12.24 
	-2.03 
	1.29 


Note: The DT-dose unit is months per person.


Table S28
Statistical analysis of MCI across different total CDT doses and the optimal dose level explored in the girl-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	[0,1] vs. (3,4]
	2.83 
	0.005
	0.050
	1.97 
	11.08 
	19.25 
	0.14 
	0.54 

	(1,2] vs. (3,4]
	0.89 
	0.376
	0.743
	-2.65 
	6.98 
	21.11 
	-0.11 
	0.31 

	(2,3] vs. (3,4]
	0.68 
	0.500
	0.743
	-3.32 
	6.79 
	22.85 
	-0.15 
	0.30 

	(3,4] vs. (4,5]
	0.64 
	0.520
	0.743
	-4.42 
	8.71 
	23.24 
	-0.19 
	0.37 

	(3,4] vs. (5,6]
	0.27 
	0.786
	0.873
	-6.65 
	8.77 
	23.71 
	-0.28 
	0.37 

	(3,4] vs. (6,7]
	1.79 
	0.076
	0.380
	-0.93 
	18.67 
	23.55 
	-0.04 
	0.79 

	(3,4] vs. (7,8]
	1.45 
	0.150
	0.500
	-3.02 
	19.54 
	23.56 
	-0.13 
	0.83 

	(3,4] vs. (8,9]
	1.05 
	0.298
	0.743
	-6.39 
	20.68 
	23.39 
	-0.27 
	0.88 

	(3,4] vs. (9,10]
	0.53 
	0.596
	0.745
	-15.35 
	26.63 
	23.21 
	-0.65 
	1.14 

	(3,4] vs. (10,11]
	0.05 
	0.958
	0.958
	-32.13 
	33.91 
	23.37 
	-1.36 
	1.44 


Note: The DT-dose unit is months per person. The violet background shading represents the optimal DT-dose.


Table S29
Results of statistical tests for MCI across different total CDT doses and baseline dose level in the boy-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	1 vs. 2
	1.12 
	0.265
	0.398
	-0.58 
	2.12 
	24.01 
	-0.03 
	0.09 

	1 vs. 3
	0.62 
	0.534
	0.598
	-0.83 
	1.60 
	23.24 
	-0.04 
	0.07 

	1 vs. 4
	-0.53 
	0.598
	0.598
	-1.46 
	0.84 
	22.83 
	-0.07 
	0.04 

	1 vs. 5
	-3.45 
	5.59×10-4
	0.001
	-2.95 
	-0.81 
	22.25 
	-0.13 
	-0.04 

	1 vs. 6
	-9.17 
	6.80×10-20
	2.04×10-19
	-5.55 
	-3.60 
	21.40 
	-0.26 
	-0.17 

	1 vs. 7
	-18.36 
	2.70×10-72
	1.62×10-71
	-9.33 
	-7.53 
	20.56 
	-0.45 
	-0.37 


Note: The DT-dose unit is days per week.


Table S30
Results of statistical tests for MCI across two adjacent total CDT doses in the boy-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	1 vs. 2
	1.12 
	0.265
	0.318
	-0.58 
	2.12 
	24.01 
	-0.03 
	0.09 

	2 vs. 3
	-0.56 
	0.577
	0.577
	-1.73 
	0.96 
	20.48 
	-0.08 
	0.05 

	3 vs. 4
	-1.19 
	0.234
	0.318
	-1.84 
	0.45 
	19.43 
	-0.09 
	0.02 

	4 vs. 5
	-3.12 
	0.002
	0.004
	-2.56 
	-0.58 
	19.12 
	-0.13 
	-0.03 

	5 vs. 6
	-6.70 
	2.25×10-11
	6.75×10-11
	-3.48 
	-1.91 
	19.16 
	-0.18 
	-0.10 

	6 vs. 7
	-14.11 
	7.79×10-45
	4.67×10-44
	-4.39 
	-3.32 
	19.63 
	-0.22 
	-0.17 


Note: The DT-dose unit is days per week.


Table S31
Statistical analysis of MCI across different total CDT doses and the optimal dose level explored in the boy-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	7 vs. 1
	18.36 
	2.70×10-72
	4.05×10-72
	7.53 
	9.33 
	20.56 
	0.37 
	0.45 

	7 vs. 2
	16.77 
	7.60×10-59
	9.12×10-59
	8.12 
	10.27 
	19.88 
	0.41 
	0.51 

	7 vs. 3
	19.25 
	6.07×10-82
	1.82×10-81
	7.92 
	9.71 
	19.75 
	0.40 
	0.49 

	7 vs. 4
	19.78 
	4.64×10-82
	1.82×10-81
	7.31 
	8.92 
	19.70 
	0.37 
	0.45 

	7 vs. 5
	18.70 
	2.50×10-75
	5.00×10-75
	5.86 
	7.23 
	19.66 
	0.30 
	0.37 

	7 vs. 6
	14.11 
	7.79×10-45
	7.79×10-45
	3.32 
	4.39 
	19.63 
	0.17 
	0.22 


Note: The DT-dose unit is days per week. The violet background shading represents the optimal DT-dose.


Table S32
Results of statistical tests for MCI across different total CDT doses and baseline dose level in the boy-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	1 vs. 2
	-0.50 
	0.616
	0.616
	-2.50 
	1.48 
	24.64 
	-0.10 
	0.06 

	1 vs. 3
	-0.73 
	0.468
	0.562
	-2.48 
	1.14 
	24.02 
	-0.11 
	0.05 

	1 vs. 4
	-1.32 
	0.186
	0.279
	-2.81 
	0.55 
	23.35 
	-0.12 
	0.03 

	1 vs. 5
	-2.69 
	0.007
	0.014
	-3.72 
	-0.58 
	23.03 
	-0.16 
	-0.03 

	1 vs. 6
	-5.92 
	3.55×10-9
	1.07×10-8
	-5.81 
	-2.92 
	22.43 
	-0.26 
	-0.13 

	1 vs. 7
	-12.91 
	1.22×10-36
	7.32×10-36
	-9.94 
	-7.31 
	21.20 
	-0.46 
	-0.35 


Note: The DT-dose unit is days per week.


Table S33
Results of statistical tests for MCI across two adjacent total CDT doses in the boy-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	1 vs. 2
	-0.50 
	0.616
	0.739
	-2.50 
	1.48 
	24.64 
	-0.10 
	0.06 

	2 vs. 3
	-0.15 
	0.879
	0.879
	-2.19 
	1.88 
	22.48 
	-0.10 
	0.08 

	3 vs. 4
	-0.53 
	0.600
	0.739
	-2.19 
	1.26 
	21.19 
	-0.10 
	0.06 

	4 vs. 5
	-1.36 
	0.173
	0.346
	-2.50 
	0.45 
	20.70 
	-0.12 
	0.02 

	5 vs. 6
	-3.60 
	3.20×10-4
	9.61×10-4
	-3.41 
	-1.01 
	20.76 
	-0.16 
	-0.05 

	6 vs. 7
	-10.09 
	7.51×10-24
	4.51×10-23
	-5.09 
	-3.43 
	20.52 
	-0.25 
	-0.17 


Note: The DT-dose unit is days per week.


Table S34
Statistical analysis of MCI across different total CDT doses and the optimal dose level explored in the boy-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	7 vs. 1
	12.91 
	1.22×10-36
	7.32×10-36
	7.31 
	9.94 
	21.20 
	0.35 
	0.46 

	7 vs. 2
	9.90 
	4.47×10-22
	4.47×10-22
	6.51 
	9.72 
	20.68 
	0.32 
	0.46 

	7 vs. 3
	11.39 
	1.08×10-28
	1.62×10-28
	6.59 
	9.33 
	20.59 
	0.32 
	0.45 

	7 vs. 4
	12.40 
	4.29×10-35
	1.29×10-34
	6.31 
	8.68 
	20.46 
	0.31 
	0.42 

	7 vs. 5
	12.36 
	7.61×10-35
	1.52×10-34
	5.44 
	7.50 
	20.49 
	0.27 
	0.37 

	7 vs. 6
	10.09 
	7.51×10-24
	9.01×10-24
	3.43 
	5.09 
	20.52 
	0.17 
	0.25 


Note: The DT-dose unit is days per week. The violet background shading represents the optimal DT-dose.


Table S35
Results of statistical tests for MCI across different total CDT doses and baseline dose level in the girl-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	1 vs. 2
	-1.37 
	0.171
	0.257
	-4.03 
	0.72 
	23.45 
	-0.18 
	0.04 

	1 vs. 3
	0.15 
	0.879
	0.879
	-1.89 
	2.21 
	22.49 
	-0.09 
	0.10 

	1 vs. 4
	0.16 
	0.875
	0.879
	-1.80 
	2.12 
	22.09 
	-0.08 
	0.10 

	1 vs. 5
	-2.73 
	0.006
	0.012
	-4.38 
	-0.72 
	21.52 
	-0.20 
	-0.04 

	1 vs. 6
	-5.37 
	8.92×10-8
	2.68×10-7
	-6.40 
	-2.97 
	21.22 
	-0.30 
	-0.15 

	1 vs. 7
	-9.86 
	3.93×10-22
	2.36×10-21
	-9.48 
	-6.33 
	20.43 
	-0.45 
	-0.32 


Note: The DT-dose unit is days per week.


Table S36
Results of statistical tests for MCI across two adjacent total CDT doses in the girl-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	1 vs. 2
	-1.37 
	0.171
	0.205
	-4.03 
	0.72 
	23.45 
	-0.18 
	0.04 

	2 vs. 3
	1.54 
	0.124
	0.186
	-0.50 
	4.13 
	20.39 
	-0.02 
	0.20 

	3 vs. 4
	0.00 
	0.998
	0.998
	-1.89 
	1.88 
	19.30 
	-0.10 
	0.10 

	4 vs. 5
	-3.23 
	0.001
	0.004
	-4.35 
	-1.06 
	18.90 
	-0.23 
	-0.06 

	5 vs. 6
	-3.10 
	0.002
	0.004
	-3.49 
	-0.78 
	19.27 
	-0.18 
	-0.04 

	6 vs. 7
	-6.59 
	4.80×10-11
	2.88×10-10
	-4.18 
	-2.26 
	19.70 
	-0.21 
	-0.12 


Note: The DT-dose unit is days per week.


Table S37
Statistical analysis of MCI across different total CDT doses and the optimal dose level explored in the girl-kid group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	7 vs. 1
	9.86 
	3.93×10-22
	7.86×10-22
	6.33
	9.48
	20.43
	0.32
	0.45

	7 vs. 2
	6.44 
	2.45×10-10
	2.45×10-10
	4.34
	8.15
	19.88
	0.23
	0.40

	7 vs. 3
	10.60 
	4.62×10-26
	1.39×10-25
	6.57
	9.56
	19.73
	0.33
	0.49

	7 vs. 4
	11.39 
	8.03×10-30
	4.82×10-29
	6.67
	9.45
	19.67
	0.34
	0.48

	7 vs. 5
	9.08 
	2.87×10-19
	4.31×10-19
	4.20
	6.51
	19.60
	0.21
	0.33

	7 vs. 6
	6.59 
	4.80×10-11
	5.76×10-11
	2.26
	4.18
	19.70
	0.12
	0.21


Note: The DT-dose unit is days per week. The violet background shading represents the optimal DT-dose.


Table S38
Results of statistical tests for MCI across different total CDT doses and baseline dose level in the girl-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	1 vs. 2
	1.25 
	0.213
	0.579
	-1.32 
	5.91 
	24.48 
	-0.05 
	0.24 

	1 vs. 3
	0.54 
	0.587
	0.671
	-2.29 
	4.05 
	23.64 
	-0.10 
	0.18 

	1 vs. 4
	-0.87 
	0.386
	0.579
	-4.53 
	1.75 
	24.12 
	-0.19 
	0.07 

	1 vs. 5
	-0.90 
	0.371
	0.579
	-4.12 
	1.54 
	23.62 
	-0.17 
	0.07 

	1 vs. 6
	-0.42 
	0.671
	0.671
	-3.04 
	1.96 
	22.66 
	-0.13 
	0.08 

	1 vs. 7
	-3.70 
	2.38×10-4
	0.001
	-6.48 
	-1.98 
	20.89 
	-0.30 
	-0.11 


Note: The DT-dose unit is days per week.


Table S39
Results of statistical tests for MCI across two adjacent total CDT doses in the girl-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	1 vs. 2
	1.25 
	0.213
	0.426
	-1.32 
	5.91 
	24.48 
	-0.05 
	0.24 

	2 vs. 3
	-0.76 
	0.451
	0.614
	-5.11 
	2.27 
	22.53 
	-0.23 
	0.10 

	3 vs. 4
	-1.36 
	0.176
	0.426
	-5.55 
	1.02 
	22.41 
	-0.25 
	0.05 

	4 vs. 5
	0.07 
	0.946
	0.946
	-2.81 
	3.02 
	22.70 
	-0.12 
	0.13 

	5 vs. 6
	0.66 
	0.512
	0.614
	-1.49 
	2.99 
	21.80 
	-0.07 
	0.14 

	6 vs. 7
	-4.88 
	1.16×10-6
	6.98×10-6
	-5.17 
	-2.21 
	20.48 
	-0.25 
	-0.11 


Note: The DT-dose unit is days per week.


Table S40
Statistical analysis of MCI across different total CDT doses and the optimal dose level explored in the girl-teen group.
	DT-dose comparison
	t
	Uncorrected p
	FDR p
	p 95% CI Lower
	p 95% CI Upper
	Cohen’s d
	Cohen’s d 95% CI Lower
	Cohen’s d 95% CI Upper

	7 vs. 1
	3.70 
	2.38×10-4
	3.57×10-4
	1.98 
	6.48 
	20.89 
	0.11 
	0.30 

	7 vs. 2
	4.37 
	1.75×10-5
	3.50×10-5
	3.58 
	9.47 
	20.44 
	0.19 
	0.44 

	7 vs. 3
	4.32 
	1.59×10-5
	3.50×10-5
	2.79 
	7.43 
	20.27 
	0.14 
	0.37 

	7 vs. 4
	2.35 
	0.019
	0.019
	0.46 
	5.22 
	20.50 
	0.03 
	0.24 

	7 vs. 5
	2.91 
	0.004
	0.005
	0.95 
	4.93 
	20.50 
	0.05 
	0.23 

	7 vs. 6
	4.88 
	1.16×10-6
	6.98×10-6
	2.21 
	5.17 
	20.48 
	0.11 
	0.25 


Note: The DT-dose unit is days per week. The violet background shading represents the optimal DT-dose.


[image: ]
Figure. S1 Partial correlation between MCI and cognitive ability after controlling for gender and age. The linear regression line is depicted in gray (), with shaded areas on either side representing the 95% confidence interval.
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[bookmark: OLE_LINK59]Figure. S2 Differences in baseline MCI across total DT-dose levels. No significant differences in baseline MCI (first 30 training sessions, or all available sessions if fewer than 30) are observed among participants exposed to different total DT-dose levels, Kruskal–Wallis χ2(12) = 17.78, p = 0.122, η2 = 8.96×10-4 (FDR-corrected).
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[bookmark: OLE_LINK60]Figure. S3 Differences in baseline MCI across weekly DT-dose levels. No significant differences in baseline MCI (all training sessions in the first week) are observed among participants exposed to different weekly DT-dose levels, Kruskal–Wallis χ2(6) = 4.79, p = 0.572, η2 = 1.94×10-4 (FDR-corrected).


[bookmark: _Hlk221180010][image: 图表, 条形图
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Figure. S4 Differences in baseline cognitive index across daily DT-dose levels. No significant differences in baseline cognitive index (measured on the first day of training) are observed among participants exposed to different daily DT-dose levels, Kruskal–Wallis χ2(15) = 15.57, p = 0.411, η2 = 4.34×10-5 (FDR-corrected).
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