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	#1
	((((Baseball[MeSH Terms]) OR (Badminton[MeSH Terms])) OR (Basketball[MeSH Terms])) OR (Volleyball[MeSH Terms])) OR (Soccer[MeSH Terms])

	#2
	(((((((((((((((((((((((((((((((((((((Baseball) OR (Baseballs)) OR (Softball)) OR (Softballs)) OR (Handball)) OR (Tennis)) OR (Badminton)) OR (Racquet Sport)) OR (Sport, Racquet)) OR (Sports, Racket)) OR (Ball, Racket)) OR (Basketball)) OR (Basketballs)) OR (Volleyball)) OR (Volleyballs)) OR (Soccer)) OR (Football European)) OR (European Football)) OR (Table Tennis)) OR (Netball)) OR (Netballs)) OR (Rugby)) OR (Rugby Union)) OR (Rugby League)) OR (Cricket)) OR (Lacrosse)) OR (Polo)) OR (Hockey)) OR (Field Hockey)) OR (Ice Hockey)) OR (American Football))

	#3
	(#1) OR (#2)

	#4
	(Executive Function[MeSH Terms]) OR (Stroop Task[MeSH Terms]) OR (Trail Making Test[MeSH Terms])

	#5
	(((((((((((((((((((((((((((((((((((((Executive Function) OR (Executive Functions)) OR (Function, Executive)) OR (Functions, Executive)) OR (Executive Control)) OR (Executive Controls)) OR (Go/No-Go Task)) OR (Go/No-Go paradigm)) OR (Go/No-Go task paradigm)) OR (Go/No-Go reaction task)) OR (Go/No-Go test)) OR (Stop-Signal Task)) OR (Stop Signal paradigm)) OR (Stop-Signal reaction time task)) OR (Stop-Signal task paradigm)) OR (Stop-Signal inhibition task)) OR (Stroop Task)) OR (Stroop Effect)) OR (Stroop Paradigm)) OR (Stroop test)) OR (Stroop interference task)) OR (Stroop color-word task)) OR (Stroop cognitive interference task)) OR (Trail Making Test)) OR (Halstead-Reitan Neuropsychological Battery)) OR (Halstead-Reitan Battery)) OR (Halstead Category Test)) OR (Tactual Performance Test)) OR (Seashore Rhythm Test)) OR (Speech Sounds Perception Test)) OR (Trail Making Test (TMT))) OR (Trail Making task)) OR (Trail Making test (part A and B))) OR (N-back Task)) OR (N-back task paradigm)) OR (N-back working memory task)) OR (N-back test)) OR (Continuous N-back task)

	#6
	(#4) OR (#5)

	#7
	(#3) AND (#6)





Supplementary Table S2. Characteristics of the studies included in the meta-analysis.
	Author (Year)
	Country
	Study Design
	Starting Age (Range)
	Ball Sport (Sample Size)
	Control Group (Sample Size)
	Cognitive Task
	Training Details (Years + Frequency)

	Nakamoto et al. (2008)
	Japan
	Cross-sectional study
	13–15years
	Basketball (20) / Baseball (24)
	Non-athletes (13)
	Go/No-Go Task
	≥3 years; 3-5 times/week

	Matsutake et al. (2024)
	Japan
	Cross-sectional study
	13–15 years
	Soccer （7）
	Non-athletes （7）
	Go/No-Go Task，Trail Making Test
	≥5 years; 3-5 times/week

	Theocharous et al. (2023)
	Cyprus
	Cross-sectional study
	13–15 years
	Tennis （18）
	Non-athletes （18）
	Go/No-Go Task
	≥3 years; 1-4 times/week

	Benedetti et al. (2023)
	Italy
	Cross-sectional study
	10–13 years
	Tennis （15）
	Non-athletes （16）
	Go/No-Go Task, Stop-Signal Task
	≥10 years; 3-6 times/week

	You et al. 
(2018)
	China
	Cross-sectional study
	11–13 years
	Table Tennis （20）
	Non-athletes （19）
	Go/No-Go Task
	≥10 years; frequency not reported

	Yang et al. (2022)
	China
	Cross-sectional study
	12–14 years
	Basketball （20）
	Non-athletes （20）
	Go/No-Go Task
	≥10 years, 4 times/week

	Kida et al. (2004)
	Japan
	Cross-sectional study
	15–17 years
	Baseball （22） / 
Tennis （22） / Basketball （17）
	Non-athletes （38）
	Go/No-Go Task
	≥2 years; frequency not reported

	Fontani et al. (2006)
	Italy
	Cross-sectional study
	9–12 years
	Volleyball (12)
	Non-athletes （18）
	Go/No-Go Task，
N-back Task
	≥8 years; frequency not reported

	Yamashiro et al. (2015)
	Japan
	Cross-sectional study
	12–14 years
	Baseball (12)
	Non-athletes (12)
	Go/No-Go Task
	≥9 years; frequency not reported

	Muraskin et al. (2016)
	USA
	Cross-sectional study
	13–15 years
	Baseball (14)
	Non-athletes (24)
	Go/No-Go Task
	≥9 years; frequency not reported

	Simonet et al. (2022)
	Switzerland
	Cross-sectional study
	8–11 years
	Table Tennis (20) / Basketball (21)
	Non-athletes (17)
	Go/No-Go Task
	≥10 years, 4 times/week

	Chen et al. (2019)
	China
	Cross-sectional study
	13–15 years
	Badminton (19)
	Non-athletes (20)
	Go/No-Go Task, Stop-Signal Task
	≥5 years; 5 times /week;

	Meng et al. (2019)
	China
	Cross-sectional study
	10–13 years
	Badminton (35) / Volleyball (29)
	Non-athletes (27)
	Stop-Signal Task
	≥10 years;5 times/week

	Wang et al. (2013)
	China
	Cross-sectional study
	14–16 years
	Tennis (20)
	Non-athletes (20)
	Stop-Signal Task
	≥3 years;3-5 times/week

	Huijgen et al. (2015)
	The Netherlands
	Cross-sectional study
	10-12 years
	Soccer (47)
	Non-athletes (41)
	Stop-Signal Task, Trail Making Test
	≥9 years; 5 times /week

	Beavan et al. (2019)
	Germany
	Cross-sectional study
	11–13 years
	Soccer (17)
	Non-athletes (15)
	Stop-Signal Task
	≥7 years; frequency not reported

	Jiang et al. 
(2025)
	China
	Cross-sectional study
	14-16 years
	Soccer (10)
	Non-athletes (15)
	Go/No-Go Task, Stroop Task
	>5 years; frequency not reported

	Wakatsuki et al. (2024)
	Japan
	Cross-sectional study
	13-16 years
	Basketball (60)
	Non-athletes (30)
	Stop-Signal Task
	≥5 years; frequency not reported

	Zhu et al. 
(2022)
	China
	Cross-sectional study
	8–10 years
	Table Tennis (27)
	Non-athletes (27)
	Stop-Signal Task，Stroop Task
	≥10 years; 5 times/week

	Heppe et al. (2019)
	Germany
	Cross-sectional study
	9-11 years
	Handball (30)
	Non-athletes (30)
	Stop-Signal Task
	≥10 years; frequency not reported

	Huang et al. (2024)
	China
	Cross-sectional study
	10–13 years
	Table Tennis (20)
	Non-athletes (20)
	Stroop Task
	≥10 years; frequency not reported

	Won et al. (2017)
	South Korea
	Cross-sectional study
	8-12 years
	Soccer (12)
	Non-athletes (12)
	Stroop Task
	≥10 years; frequency not reported

	Chakraborty et al. (2023)
	India
	Cross-sectional study
	15-18 years
	Basketball (26)
	Non-athletes (26)
	Go/No-Go Task, Stroop Task, 
Trail Making Test
	≥3 years; 3-5 times/week

	Sivakumar et al. (2020)
	USA
	Cross-sectional study
	13-17 years
	Volleyball (32)
	Non-athletes (32)
	Stroop Task
	≥4 years; frequency not reported

	Sántha et al. (2024)
	Hungary
	Cross-sectional study
	8-11 years
	Badminton (12)
	Non-athletes (12)
	Stroop Task
	≥13 years; 3-5 times/week

	Heilmann et al. (2021)
	Germany
	Cross-sectional study
	15–17 years
	Soccer (18)
	Non-athletes (18)
	Stroop Task
	≥1 years; 1-2 times/week

	Kyungjin Oh et al. (2025)
	South Korea
	Cross-sectional study
	14–16 years
	Basketball (89)
	Non-athletes (89)
	Trail Making Test
	≥3 years; 3-5 times/week

	Badau et al. (2022)
	Romania
	Cross-sectional study
	12–15 years
	Basketball (130) / Handball (124)
	Non-athletes (60)
	Trail Making Test
	≥6 years; 3-5 times/week

	Pancar et al.
(2020)
	Turkey
	Cross-sectional study
	15–17 years
	Table Tennis (28)
	Non-athletes (22)
	Trail Making Test
	≥3 years; 3-5 times/week

	Xu et al. 
(2022)
	China
	Cross-sectional study
	14–16 years
	Tennis (30)
	Non-athletes (30)
	Stop-Signal Task, N-back Task
	≥1 years; 3 times/week

	Kenny et al. (2019)
	Canada
	Cross-sectional study
	9–11 years
	Soccer (10)
	Non-athletes (10)
	N-back Task, Go/No-Go Task
	≥10 years; frequency not reported

	Kar et al. 
(2023)
	India
	Cross-sectional study
	14–17 year
	Basketball (20) / 
Soccer (20)
	Non-athletes (20)
	N-back Task
	≥2 years; 3–5 times/week


Note: All studies listed in this table are cross-sectional studies involving participants from various ball sports. The sample size refers to the number of participants in both the ball sport and non-athlete control groups. The "Starting Age (Range)" indicates the age range at which participants first began participating in the respective sport. The "Cognitive Task" column details the cognitive assessments performed. "Training Details" includes the minimum years of training experience along with the reported frequency of training, where available. The control group refers to the group that did not participate in the specific ball sport activity.





















Supplementary Table S3: Quality Assessment of Included Studies
	Study ID
	Study Design Transparency
	Sample Selection Bias
	Blinding (Intervention, Assessor, Participant)
	Missing Data Handling
	Pre-specified Outcome Reporting
	Conflict of Interest / Funding Bias
	Overall Quality

	Study 1
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 2
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 3
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 4
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 5
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 6
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 7
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 8
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 9
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 10
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 11
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 12
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 13
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 14
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 15
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 16
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 17
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 18
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 19
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 20
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 21
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 22
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 23
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 24
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 25
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 26
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 27
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 28
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 29
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 30
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 31
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate

	Study 32
	High
	Low
	No Blinding
	Adequate
	All outcomes reported
	No conflicts
	Moderate


Notes: Study Design Transparency: Reflects whether the study’s objectives and methodology are clearly presented. Sample Selection Bias: Indicates the risk of bias due to sample selection, based on random sampling and other factors. Blinding (Intervention, Assessor, Participant): Reflects whether blinding was applied to the intervention, the assessor, and the participant. Missing Data Handling: Evaluates how missing data were handled (e.g., imputation, exclusion, etc.). Pre-specified Outcome Reporting: Indicates whether all outcomes pre-specified by the study were reported. Conflict of Interest / Funding Bias: Indicates whether there is any potential conflict of interest or funding bias. Overall Quality: A summary rating based on the above criteria (e.g., High, Moderate, Low).
























Supplementary Table S4: Subgroup Analysis of the Effects of Ball Sport Participation on Executive Function
	Outcome Indicator
	Subgroup
	Number of Studies
	I² 
	P-value 
	Z-value
	MD 
	95% CI for MD 
	P-value 

	Go/No-Go Task
	East Asia
	8
	39.50%
	0.116
	5.92
	-28.002
	(-37.279,-18.725)
	<0.001

	
	Eastern Europe
	2
	86.80%
	0.006
	0.95
	26.535
	(-81.201,28.131 )
	0.341

	
	Western Europe
	2
	71.10%
	0.063
	1.67
	 -95.834
	( -95.834,7.698)
	0.095

	
	North America
	2
	56.10%
	0.131
	2.06
	-78.148
	(-76.227,-1.921)
	0.039

	
	Southeast Asia
	1
	.%
	.
	5.04
	-42
	(-58.344,-25.656)
	<0.001

	Go/No-Go Task
	1–5 years
	3
	0.00%
	0.496
	8.1
	-37.299
	(-46.328,-28.270)
	<0.001

	
	6–9 years
	6
	0.00%
	0.587
	7.23
	-41.421
	(-52.644,-30.198)
	<0.001

	
	10–13 years
	5
	94.60%
	<0.001
	1.51
	-22.812
	(-52.347,6.723 )
	0.13

	Go/No-Go Task
	3-5 times/week 
	7
	90.70%
	<0.001
	2.95
	-30.936
	(-51.511,-10.360 )
	0.003

	
	1-2 times/week 
	1
	 .%
	 . 
	3.07
	-57
	(-93.428,-20.572)
	0.002

	
	not reported  
	7
	52.40%
	0.05
	4.57
	-32.567
	(-46.548,-18.586)
	<0.001

	
	Overall   
	14
	82.70%
	<0.001
	5.08
	-32.622
	(-45.209,-20.035)
	<0.001

	Stop-Signal Task
	Eastern Europe  
	1
	.% 
	  .  
	5.58
	-25.83
	(-34.896,-16.764)
	<0.001

	
	East Asia  
	7
	62.60%
	0.014
	3.18
	-19.948
	(-32.225,-7.670)
	0.001

	
	Western Europe 
	3
	97.10%
	<0.001
	1.45
	-50.974
	(-119.796,17.849)
	0.147

	Stop-Signal Task
	10-13 years   
	4
	55.60%
	0.08
	2.02
	-15.513
	(-30.564,-0.461)
	0.043

	
	6-9 years   
	5
	96.10%
	<0.001
	1.77
	-40.388
	(-85.233,4.457)
	0.078

	
	1-5years   
	2
	66.60%
	0.084
	3.31
	-34.243
	(-54.548,-13.938)
	0.001

	Stop-Signal Task
	3-5 times/week 
	7
	94.90%
	<0.001
	2.44
	-32.643
	(-58.878,-6.409)
	0.015

	
	not reported  
	4
	0.00%
	0.92
	4.27
	-21.744
	(-31.732,-11.755 )
	<0.001

	
	Overall     
	11
	91.80%
	<0.001
	3.14
	-29.305
	(-47.572,-11.037 )
	0.002

	Stroop Task
	East Asia 
	3
	91.00%
	<0.001
	4.59
	-48.934
	(-69.828,-28.040 )
	<0.001

	
	Southeast Asia 
	1
	.% 
	.  
	1.5
	-66.12
	(-152.322,20.082)
	0.133

	
	North America  
	1
	.% 
	.  
	15.96
	-150
	(-168.415,-131.585)
	<0.001

	
	Eastern Europe 
	1
	.% 
	.  
	1.64
	-60
	(-131.568,11.568)
	0.1

	
	Western Europe  
	1
	.% 
	.  
	2.28
	-113
	(-210.011,-15.989)
	0.022

	Stroop Task
	10-13 years  
	4
	86.70%
	<0.001
	4.92
	-49.575
	(-69.309,-29.841)
	<0.001

	
	1-5years
	3
	48.90%
	0.141
	4.72
	-123.809
	(-175.209,-72.410)
	<0.001

	Stroop Task
	3-5 times/week 
	3
	0.00%
	0.603
	10.15
	-34.617
	(-41.302,-27.932)
	<0.001

	
	not reported 
	3
	97.50%
	<0.001
	2.65
	-90.665
	(-157.820,-23.509)
	0.008

	
	1-2 times/week
	1
	.% 
	 . 
	2.28
	-113
	(-210.011,-15.989)
	0.022

	
	Overall 
	7
	95.70%
	<0.001
	4.55
	-76.179
	(-108.981   -43.377)
	<0.001

	Trail Making Test
	East Asia 
	2
	72.30%
	0.058
	1.04
	-11.782
	(-33.977,10.413)
	0.298

	
	The Netherlands 
	1
	.% 
	 . 
	0.26
	-1.5
	(-13.618,10.618)
	0.797

	
	Southeast Asia
	1
	.% 
	 . 
	1.96
	-6.18
	(-12.374,0.014 )
	0.051

	
	Eastern Europe 
	2
	0.00%
	0.867
	0.55
	0.444
	(-1.548,2.436)
	0.583

	Trail Making Test
	6-9 years 
	3
	59.60%
	0.084
	0.71
	-3.731
	(-13.765,6.304 )
	0.475

	
	1-5years 
	3
	0.00%
	0.425
	3.15
	-3.286
	(-5.322,-1.250)
	0.002

	Trail Making Test
	3-5 times/week 
	6
	63.80%
	0.017
	1.44
	-2.333
	(-5.448,0.782)
	0.151

	
	Overall
	6
	63.80%
	0.017
	1.44
	-2.333
	(-5.448,0.782)
	0.151

	N-back Task
	Western Europe 
	1
	.% 
	. 
	0.94
	-65.29
	(-201.805,71.225)
	0.349

	
	East Asia 
	1
	.% 
	. 
	2.27
	-93.88
	(-174.927,-12.833)
	0.023

	
	North America  
	1
	.% 
	. 
	0.61
	-16.4
	(-69.171,36.371)
	0.542

	
	Southeast Asia 
	1
	.% 
	. 
	2.68
	-60.4
	(-104.596,-16.204)
	0.007

	N-back Task
	6-9 years 
	1
	.%
	. 
	0.94
	-65.29
	(-201.805,71.225)
	0.349

	
	1-5years  
	2
	0.00%
	0.477
	3.44
	-68.074
	(-106.875,-29.272)
	0.001

	
	10-13 years 
	1
	.%
	 . 
	0.61
	-16.4
	(-69.171,36.371 )
	0.542

	N-back Task
	not reported 
	2
	0.00%
	0.513
	0.91
	-22.756
	(-71.978,26.466)
	0.365

	
	3-5 times/week 
	2
	0.00%
	0.477
	3.44
	-68.074
	(-106.875,-29.272)
	0.001

	
	Overall  
	4
	0.00%
	0.401
	3.26
	-50.705
	(-81.177,-20.233)
	0.001


Note: MD = Mean Difference; CI = Confidence Interval; I² = Higgins' I-squared statistic, indicating the percentage of total variation across studies that is due to heterogeneity rather than chance (values of approximately 25%, 50%, and 75% may be considered low, moderate, and high heterogeneity, respectively); Z-value refers to the standardized test statistic from the meta-analysis; P-value assesses the statistical significance of the pooled effect estimate. “Not reported” indicates that relevant data (e.g., frequency or subgroup) was not specified in the original studies. Subgroup analyses are stratified by region, training duration, and training frequency.






Supplementary Table S5: Meta-Regression Results Examining the Impact of Average Age and Male Proportion on Ball Sport Participation Outcomes
	Outcome Indicator
	Variable
	Coefficient
	Std. Error
	z-value
	p-value
	95% Confidence Interval

	Go/No-Go Task
	Average age
	-8.083003
	3.149936
	-2.57
	0.01
	[-14.25676, -1.909241]

	
	Male/n
	5.761258
	22.26079
	0.26
	0.796
	[-37.86908, 49.3916]

	Stop-Signal Task
	Average age
	9.686604
	8.940226
	1.08
	0.279
	[−7.835918, 27.20913]

	
	Male/n
	-16.22002
	97.53788
	-0.17
	0.868
	[-207.3907, 174.9507]

	Stroop Task
	Average age
	-8.677599
	18.02994
	-0.48
	0.63
	[-44.01564, 26.66044]

	
	Male/n
	40.54812
	101.589
	0.4
	0.69
	[-158.5626, 239.6588]

	Trail Making Test
	Average age
	1.300875
	1.918641
	0.68
	0.498
	[-2.459592, 5.061342]

	
	Male/n
	-49.55526
	24.63575
	-2.01
	0.044
	[-97.84044, -1.270075]

	N-back Task
	Average age
	10.27082
	12.37112
	0.83
	0.406
	[-13.97612, 34.51776]

	
	Male/n
	101.3038
	65.14377
	1.56
	0.12
	[-26.37568, 228.9832]


Note: This table presents the results of meta-regression analyses examining the influence of average age and proportion of male participants (Male/n) on cognitive task outcomes. Coefficient refers to the estimated effect size of each variable on the task outcome; Std. Error is the standard error of the estimate; z-value is the test statistic for the regression coefficient; p-value indicates the significance level of the estimate; 95% Confidence Interval represents the range within which the true effect is expected to fall with 95% certainty. Negative coefficients for Average age suggest that older participants are associated with smaller improvements in task outcomes; p < 0.05 indicates statistical significance.
















Supplementary Table S6. Consistency test for the Go/No-Go Task.
	Side
	Direct Coef.
	Direct Std. Err.
	Indirect Coef.
	Indirect Std. Err.
	Difference Coef.
	Difference Std. Err.
	P>|z|
	tau

	A D *
	26.88
	25.4057
	19.47603
	63.40616
	7.40398
	68.3066
	0.914
	19.2884

	B C
	11.99267
	22.16024
	14.13728
	12.73036
	-2.144603
	25.55668
	0.933
	20.01574

	B D
	42.56785
	10.24412
	43.66955
	17.5976
	-1.101696
	20.36704
	0.957
	20.00473

	B G
	38.98922
	22.68839
	34.25356
	14.54041
	4.735666
	26.9474
	0.861
	20.00057

	C D
	21.04793
	9.450457
	46.15971
	13.78001
	-25.11178
	16.69695
	0.133
	18.49328

	C F
	-21.49965
	21.45404
	-10.10973
	17.24237
	-11.38992
	27.52328
	0.679
	19.97951

	C G
	68.98464
	18.43718
	4.919036
	11.69126
	64.0656
	21.831
	0.003
	15.19488

	D E *
	-36.35772
	17.50922
	-89.24404
	320.5562
	52.88632
	320.3662
	0.869
	19.22124

	D F
	-40.43822
	14.86706
	-51.98049
	23.11739
	11.54227
	27.4878
	0.675
	19.97769

	D G
	-22.15426
	11.45834
	22.72578
	15.3059
	-44.88003
	19.09403
	0.019
	16.855

	D H *
	-9.0
	37.07227
	-61.006
	635.8776
	52.006
	635.3773
	0.935
	19.2135


Notes: A = Badminton, B = Baseball, C = Basketball, D = Non-athletes, E = Soccer, F = Table Tennis, G = Tennis, H = Volleyball

[bookmark: _Hlk196669414]Supplementary Table S7. Consistency test for the Stop-Signal Task.
	Side
	Direct Coef.
	Direct Std. Err.
	Indirect Coef.
	Indirect Std. Err.
	Difference Coef.
	Difference Std. Err.
	P>|z|
	Tau

	A D
	-9.02178
	23.20158
	-19.79962
	43.76494
	10.77783
	49.57759
	0.828
	30.76279

	A H
	-11.0
	34.49961
	6.841456
	41.21146
	-17.84146
	53.74577
	0.74
	31.12505

	B D
	24.2
	30.73082
	-47.12772
	635.6349
	71.32772
	636.5946
	0.911
	28.39131

	C D
	24.78358
	21.25269
	-47.98257
	450.2661
	72.76615
	450.8744
	0.872
	28.40298

	D E
	-55.71819
	19.56977
	-32.79767
	368.4281
	-22.92052
	368.6421
	0.95
	28.41316

	D F
	-17.69998
	31.6956
	5.051128
	635.6805
	-22.75111
	636.1582
	0.971
	28.39075

	D G
	-35.25077
	21.54389
	-12.41533
	450.2793
	-22.83544
	450.6607
	0.96
	28.40189

	D H
	14.98172
	34.43381
	-2.702984
	41.39948
	17.6847
	53.84136
	0.743
	31.13927


Notes: A = Badminton, B = Basketball, C = Handball, D = Non-athletes, E = Soccer, F = Table Tennis, G = Tennis, H = Volleyball



Supplementary Table S8. Consistency test for the Stroop Task.
	Side
	Direct Coef.
	Direct Std. Err.
	Indirect Coef.
	Indirect Std. Err.
	Difference Coef.
	Difference Std. Err.
	P>|z|
	Tau

	A C
	38.4181
	35.07693
	13.41737
	82.22603
	25.00072
	89.39428
	0.78
	36.58443

	B C
	40.30607
	17.69357
	28.22702
	291.9304
	12.07905
	292.6293
	0.967
	36.47313

	C D
	-85.38165
	25.04299
	-158.2646
	292.4601
	72.88293
	292.2976
	0.803
	36.46274

	C E
	-43.64241
	23.40509
	-114.9864
	372.8897
	71.34399
	373.3414
	0.848
	36.44261

	C F
	-150.0
	27.6454
	-220.5992
	454.2313
	70.59918
	454.8507
	0.877
	36.43328


Notes: A = Badminton, B = Basketball, C = Non-athletes, D = Soccer, E = Table Tennis, F = Volleyball

Supplementary Table S9. Consistency test for the Trail Making Task.
	Side
	Direct Coef.
	Direct Std. Err.
	Indirect Coef.
	Indirect Std. Err.
	Difference Coef.
	Difference Std. Err.
	P>|z|
	Tau

	A B
	-3629.426
	4747.194
	-2601.03
	4160.93
	-1028.396
	6312.652
	0.871
	6524.977

	A C
	5587.398
	3896.198
	2355.045
	2371.065
	3232.354
	4560.46
	0.478
	6307.467

	B C
	8666.993
	4607.383
	3639.375
	4832.671
	5027.618
	6715.675
	0.454
	6286.533

	C D
	-969.1568
	6264.894
	-9094.555
	10002.45
	8125.399
	9988.927
	0.416
	6286.254

	C E
	-11126.99
	4279.809
	-20441.58
	8050.787
	9314.592
	8453.949
	0.271
	6074.051


Notes: A = Basketball, B = Handball, C = Non-athletes, D = Soccer, E = Table Tennis

Supplementary Table S10. Consistency test for the N-back Task.
	Side
	Direct Coef.
	Direct Std. Err.
	Indirect Coef.
	Indirect Std. Err.
	Difference Coef.
	Difference Std. Err.
	P>|z|
	Tau

	A B
	105.5969
	41.21244
	-2.98e-08
	120.8042
	105.5969
	127.6406
	0.408
	46.42735

	B C
	-61.64031
	32.90432
	-259.8736
	376.638
	198.2332
	376.8714
	0.599
	45.33791

	B D
	-73.44935
	31.12249
	-271.6826
	376.3774
	198.2332
	376.8732
	0.599
	45.3379

	B E
	-65.28998
	75.53049
	-257.8926
	644.5267
	192.6026
	643.2359
	0.765
	44.959


Notes: A = Basketball, B = Non-athletes, C = Soccer, D = Tennis, E = Volleyball
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Supplementary Figure S1. League table for the Go/No-Go Task.
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Supplementary Figure S2. League table for the Stop-Signal Task.
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Supplementary Figure S3. League table for the Stroop Task.
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Supplementary Figure S4. League table for the Trail Making Task.
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Supplementary Figure S5. League table for the N-back Task.
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