Prefrontal Overrecruitment in Older Adults: Task Demand-Dependent Efficiency and Implications for Cognitive Aging
Supplementary Table S1
Peak voxel information for paired-contrast results in the younger group.
	condition
	ROI
	hemisphere
	x
	y
	z
	z value

	8L-4L
	Precentral
	L
	-36
	-10
	62
	10.1

	
	
	R
	34
	-10
	66
	10.6

	
	postcentral, 
inferior parietal
	L
	-52
	-30
	50
	10.7

	
	
	R
	52
	-28
	52
	9.96

	
	Supramarginal, Postcentral
	L
	-48
	-32
	36
	11

	
	Precentral
	L
	-58
	8
	28
	10.4

	
	Inferior Temporal
	L
	-48
	-60
	-12
	5.92

	
	
	R
	52
	-50
	-18
	8.31

	
	Insula
	L
	-27
	22
	1
	5.56

	
	
	R
	32
	17
	2
	5.59

	
	Middle Cingulum
Medial Prefrontal cortex
	R
	12
	11
	43
	5.71

	FD-4L
	Frontal Operculum,  Insula
	L
	-30
	22
	-6
	12.9

	
	
	R
	32
	24
	-8
	16.9

	
	Precentral
	R
	46
	6
	24
	14.3

	
	Inferior Parietal,
Angular
	R
	36
	-58
	44
	13.2

	
	Frontal Pole
	R
	36
	54
	2
	12

	
	Middle Cingulum
Medial Prefrontal cortex
	R
	8
	22
	40
	11.6

	MS-4L
	Inferior Parietal,
Angular
	L
	-34
	-60
	40
	232

	
	
	R
	38
	-60
	42
	24.8

	
	Inferior Frontal Gyrus
	R
	44
	34
	24
	23.7

	
	Precentral 
	R
	46
	10
	28
	21

	
	Middle Cingulum
Medial Prefrontal cortex
	R
	6
	26
	40
	20.9

	
	Middle Frontal
	R
	34
	8
	50
	20.7

	
	Insula
	L
	-31
	21
	-5
	15.5

	
	
	R
	36
	21
	-8
	18.6


Note. L = Left, R = Right

Supplementary Table S2 
Peak voxel information for paired-contrast results in the older group.
	condition
	ROI
	hemisphere
	x
	y
	z
	z value

	8L-4L
	Precentral
	L
	-51
	11
	30
	4.648

	
	
	R
	48
	11
	33
	6.413

	
	postcentral, 
inferior parietal
	L
	-54
	-36
	42
	7.49

	
	
	R
	59
	-35
	39
	5.288

	
	Temporal pole
	L
	-56
	14
	-8
	6.55

	
	occipital pole
	R
	2
	-90
	-14
	9.19

	
	Lateral Occipital
	L
	-8
	-80
	50
	9.47

	
	
	R
	34
	-78
	36
	10.1

	
	Inferior Frontal, frontal pole
	L
	-44
	48
	8
	7.48

	
	
	R
	50
	16
	28
	7.99

	FD-4L
	Frontal Operculum,  Insula
	L
	-32
	22
	-8
	8.68

	
	
	R
	34
	24
	-6
	10.1

	
	Precentral
	R
	48
	14
	28
	10.3

	
	Middle Frontal 
	R
	48
	28
	26
	10.3

	
	Frontal Pole
	L
	-38
	56
	4
	5.85

	
	
	R
	36
	54
	-2
	10.3

	
	Middle Cingulum, Medial Prefrontal cortex
	R
	6
	28
	36
	9.71

	
	inferior temporal
	R
	50
	-58
	-20
	11.5

	
	lateral occipital
	L
	-22
	-74
	33
	6.578

	
	
	R
	30
	-72
	42
	11

	MS-4L
	Inferior Parietal,
Angular
	L
	-35
	-66
	37
	14.99

	
	
	R
	46
	-56
	42
	21.3

	
	Middle Frontal, Precentral
	L
	-46
	16
	30
	19.3

	
	
	R
	46
	28
	28
	22

	
	Precuneou
	L
	-4
	-74
	38
	16.38

	
	Middle Cingulum, Medial Prefrontal cortex
	R
	2
	28
	40
	16.97


Note. L = Left, R = Right


Supplementary Table S3 
Cluster Coordinates, Sizes, and Significance Levels for Age Group Contrasts across Conditions
	contrast
	condition
	ROI
	hemisphere
	x
	y
	z
	z value

	O>Y
	8L-4L
	Precuneus
	L
	-4
	-68
	66
	10.04

	
	
	Posterior cingulate
	L
	-2
	-46
	2
	7.34

	
	
	Frontal pole
	M
	0
	72
	6
	7.78

	
	
	Frontal pole
	R
	36
	56
	-20
	6.10

	
	
	Middle temporal
	R
	70
	-42
	-12
	4.12

	
	FD-4L
	Posterior cingulate
	M
	0
	-48
	24
	5.14

	
	
	Lateral occipital
	L
	-46
	-76
	34
	6.24

	
	
	Inferior temporal
	L
	-64
	-44
	-20
	5.19

	
	
	Middle temporal
	R
	58
	-62
	18
	4.67

	
	
	Frontal pole
	L
	-4
	66
	6
	4.63

	
	MS-4L
	Middle temporal
	L
	-48
	-72
	22
	13.17

	
	
	Posterior cingulate
	L
	-4
	-58
	14
	12.15

	
	
	Frontal pole
	L
	-2
	68
	8
	11.58

	
	
	Supplementary Motor Cortex
	R
	2
	-4
	72
	11.35

	
	
	Precentral
	R
	50
	-10
	50
	5.08

	Y>O
	8L-4L
	Frontal pole
	R
	24
	36
	-12
	9.13

	
	
	Precentral
	R
	20
	-18
	56
	9.04

	
	
	Superior frontal
	L
	-16
	44
	-8
	8.80

	
	
	Precentral
	L
	-15
	-17
	56
	7.36

	
	
	Superior parietal
	R
	23
	-51
	57
	7.15

	
	FD-4L
	Insula
	R
	20
	-16
	20
	8.69

	
	
	Middle temporal
	L
	-32
	-46
	12
	7.19

	
	
	Precentral
	L
	-24
	-18
	42
	7.15

	
	
	Post supramarginal
	R
	41
	-46
	40
	5.85

	
	
	Precentral
	R
	49
	5
	18
	5.98

	
	MS-4L
	Orbital frontal
	R
	24
	28
	-8
	14.73

	
	
	Insula
	R
	28
	18
	-12
	14.40

	
	
	Frontal pole
	R
	22
	42
	-12
	13.89

	
	
	Frontal pole
	L
	-20
	44
	-12
	13.63

	
	
	Orbital frontal
	L
	-22
	28
	-12
	12.44


Note. O = Older, Y = Younger, L = Left, R = Right, M = Midline
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Supplementary Table S4 
Extracted ROIs from the Age Group Contrast (Older vs. Younger) in the 8L-4L Condition: Significant Clusters Identified in Figure 6 and Regression Analysis
	Group
	contrast
	x
	y
	z
	ROI number
	brain region
	b
	SE
	t(df)
	p
	R2

	Older
	O>Y
	-4
	-68
	66
	1
	Precuneus
	-58.796 
	29.782 
	1.97(34)
	0.057 
	0.103 

	
	
	-2
	-46
	2
	2
	Posterior cingulate
	-57.931 
	29.781 
	1.95(34)
	0.060 
	0.100 

	
	
	0
	72
	6
	3
	Frontal pole(med)
	-15.161 
	37.009 
	0.41(34)
	0.685 
	0.005 

	
	
	36
	56
	-20
	4
	Frontal pole(lat)
	-20.853 
	35.292 
	0.59(34)
	0.559 
	0.010 

	
	
	70
	-42
	-12
	5
	Middle temporal
	33.023 
	39.920 
	-0.83(34)
	0.414 
	0.020 

	
	Y>O
	24
	36
	-12
	1
	Frontal pole(lat)
	23.921 
	25.909 
	-0.92(34)
	0.362 
	0.024 

	
	
	20
	-18
	56
	2
	Precentral
	50.414 
	33.201 
	-1.52(34)
	0.138 
	0.064 

	
	
	-16
	44
	-8
	3
	Superior frontal
	24.620 
	22.777 
	-1.08(34)
	0.287 
	0.033 

	
	
	-15
	-17
	56
	4
	Precentral
	42.824 
	40.380 
	-1.06(34)
	0.296 
	0.032 

	
	
	23
	-51
	57
	5
	Superior parietal
	6.529 
	34.077 
	-0.19(34)
	0.849 
	0.001 

	Younger
	O>Y
	-4
	-68
	66
	1
	Precuneus
	1.378 
	4.976 
	-0.28(34)
	0.784 
	0.002 

	
	
	-2
	-46
	2
	2
	Posterior cingulate
	-1.967 
	5.655 
	0.35(34)
	0.730 
	0.004 

	
	
	0
	72
	6
	3
	Frontal pole(med)
	-3.624 
	5.484 
	0.66(34)
	0.513 
	0.013 

	
	
	36
	56
	-20
	4
	Frontal pole(lat)
	-5.971 
	5.722 
	1.04(34)
	0.304 
	0.031 

	
	
	70
	-42
	-12
	5
	Middle temporal
	-16.431 
	5.211 
	3.15(34)
	0.003** 
	0.226 

	
	Y>O
	24
	36
	-12
	1
	Frontal pole(lat)
	3.827 
	5.864 
	-0.65(34)
	0.518 
	0.012 

	
	
	20
	-18
	56
	2
	Precentral
	0.964 
	6.020 
	-0.16(34)
	0.874 
	0.001 

	
	
	-16
	44
	-8
	3
	Superior frontal
	-1.775 
	4.901 
	0.36(34)
	0.720 
	0.004 

	
	
	-15
	-17
	56
	4
	Precentral
	5.399 
	6.487 
	-0.83(34)
	0.411 
	0.020 

	
	
	23
	-51
	57
	5
	Superior parietal
	0.685 
	5.016 
	-0.14(34)
	0.892 
	0.001 


Note. O = Older, Y = Younger, ** = p < .01, med = medial part, lat = lateral part




Supplementary Table S5 
Extracted ROIs from the Age Group Contrast (Older vs. Younger) in the FD-4L Condition: Significant Clusters Identified in Figure 6 and Regression Analysis
	Group
	contrast
	x
	y
	z
	ROI number
	brain region
	b
	SE
	t(df)
	p
	R2

	Older
	O>Y
	0
	-48
	24
	1
	Posterior cingulate
	47.421 
	41.211 
	-1.15(34)
	0.258 
	0.037 

	
	
	-46
	-76
	34
	2
	Lateral occipital
	58.697 
	38.754 
	-1.51(34)
	0.139 
	0.063 

	
	
	-64
	-44
	-20
	3
	Inferior temporal
	12.137 
	35.325 
	-0.34(34)
	0.733 
	0.003 

	
	
	58
	-62
	18
	4
	Middle temporal
	-4.532 
	36.519 
	0.12(34)
	0.902 
	0.000 

	
	
	-4
	66
	6
	5
	Frontal pole(med)
	24.011 
	31.902 
	-0.75(34)
	0.457 
	0.016 

	
	Y>O
	20
	-16
	20
	1
	Insula
	-51.986 
	31.768 
	1.64(34)
	0.111 
	0.073 

	
	
	-32
	-46
	12
	2
	Middle temporal
	-26.891 
	36.428 
	0.74(34)
	0.465 
	0.016 

	
	
	-24
	-18
	42
	3
	Precentral
	-7.247 
	35.982 
	0.2(34)
	0.842 
	0.001 

	
	
	41
	-46
	40
	4
	Post supramarginal
	-40.120 
	30.926 
	1.3(34)
	0.203 
	0.047 

	
	
	49
	5
	18
	5
	Precentral
	-2.268 
	39.548 
	0.06(34)
	0.955 
	0.000 

	Younger
	O>Y
	0
	-48
	24
	1
	Posterior cingulate
	-28.079 
	15.221 
	1.84(34)
	0.074 
	0.091 

	
	
	-46
	-76
	34
	2
	Lateral occipital
	-5.303 
	14.586 
	0.36(34)
	0.718 
	0.004 

	
	
	-64
	-44
	-20
	3
	Inferior temporal
	-10.365 
	14.737 
	0.7(34)
	0.487 
	0.014 

	
	
	58
	-62
	18
	4
	Middle temporal
	-15.409 
	17.201 
	0.9(34)
	0.377 
	0.023 

	
	
	-4
	66
	6
	5
	Frontal pole(med)
	-11.789 
	19.177 
	0.61(34)
	0.543 
	0.011 

	
	Y>O
	20
	-16
	20
	1
	Insula
	25.219 
	13.828 
	-1.82(34)
	0.077 
	0.089 

	
	
	-32
	-46
	12
	2
	Middle temporal
	21.213 
	14.962 
	-1.42(34)
	0.165 
	0.056 

	
	
	-24
	-18
	42
	3
	Precentral
	32.466 
	15.464 
	-2.1(34)
	0.043* 
	0.115 

	
	
	41
	-46
	40
	4
	Post supramarginal
	33.315 
	17.967 
	-1.85(34)
	0.072 
	0.092 

	
	
	49
	5
	18
	5
	Precentral
	40.113 
	14.984 
	-2.68(34)
	0.011* 
	0.174 


Note. O = Older, Y = Younger, * = p < .05, med = medial part



Supplementary Table S6
Extracted ROIs from the Age Group Contrast (Older vs. Younger) in the MS-4L Condition: Significant Clusters Identified in Figure 6 and Regression Analysis 
	Group
	contrast
	x
	y
	z
	ROI number
	brain region
	b
	SE
	t(df)
	p
	R2

	Older
	O>Y
	-48
	-72
	22
	1
	Middle temporal
	49.140 
	161.018 
	-0.31(34)
	0.762 
	0.003 

	
	
	-4
	-58
	14
	2
	Posterior cingulate
	-102.603 
	178.334 
	0.58(34)
	0.569 
	0.010 

	
	
	-2
	68
	8
	3
	Frontal pole(med)
	-314.094 
	162.611 
	1.93(34)
	0.062 
	0.099 

	
	
	2
	-4
	72
	4
	Supplementary Motor Cortex
	21.088 
	153.395 
	-0.14(34)
	0.891 
	0.001 

	
	
	50
	-10
	50
	5
	Precentral
	292.541 
	215.014 
	-1.36(34)
	0.183 
	0.052 

	
	Y>O
	24
	28
	-8
	1
	Orbital frontal
	287.217 
	137.157 
	-2.09(34)
	0.044* 
	0.114 

	
	
	28
	18
	-12
	2
	Insula
	119.973 
	196.466 
	-0.61(34)
	0.545 
	0.011 

	
	
	22
	42
	-12
	3
	Frontal pole(lat)
	255.313 
	102.257 
	-2.5(34)
	0.018* 
	0.155 

	
	
	-20
	44
	-12
	4
	Frontal pole(lat)
	204.974 
	97.784 
	-2.1(34)
	0.044* 
	0.114 

	
	
	-22
	28
	-12
	5
	Orbital frontal
	178.427 
	98.643 
	-1.81(34)
	0.079 
	0.088 

	Younger
	O>Y
	-48
	-72
	22
	1
	Middle temporal
	-27.650 
	16.874 
	1.64(34)
	0.111 
	0.073 

	
	
	-4
	-58
	14
	2
	Posterior cingulate
	-22.288 
	19.618 
	1.14(34)
	0.264 
	0.037 

	
	
	-2
	68
	8
	3
	Frontal pole(med)
	-18.653 
	16.220 
	1.15(34)
	0.258 
	0.037 

	
	
	2
	-4
	72
	4
	Supplementary Motor Cortex
	-13.685 
	13.811 
	0.99(34)
	0.329 
	0.028 

	
	
	50
	-10
	50
	5
	Precentral
	-2.010 
	19.256 
	0.1(34)
	0.917 
	0.000 

	
	Y>O
	24
	28
	-8
	1
	Orbital frontal
	23.076 
	20.303 
	-1.14(34)
	0.264 
	0.037 

	
	
	28
	18
	-12
	2
	Insula
	14.332 
	18.395 
	-0.78(34)
	0.441 
	0.018 

	
	
	22
	42
	-12
	3
	Frontal pole(lat)
	-10.354 
	13.937 
	0.74(34)
	0.463 
	0.016 

	
	
	-20
	44
	-12
	4
	Frontal pole(lat)
	-24.545 
	11.276 
	2.18(34)
	0.037* 
	0.122 

	
	
	-22
	28
	-12
	5
	Orbital frontal
	-13.484 
	14.846 
	0.91(34)
	0.370 
	0.024 


Note. O = Older, Y = Younger, * = p < .05, med = medial part, lat = lateral part


Supplementary Figure S1
ROIs of brain behavior correlation across conditions (O>Y; ROI extract Z value with IES scatterplot)
[image: ]
Note. * = p < .05, ** = p < .01. See Supplementary Tables S4–S6 for ROI numbers (1-5), corresponding coordinates, and associated brain regions.

Supplementary Figure S2
ROIs of brain behavior correlation across conditions (Y>O; ROI extract Z value with IES scatterplot)
[image: ]
Note. * = p < .05, ** = p < .01. See Supplementary Tables S4–S6 for ROI numbers (1-5), corresponding coordinates, and associated brain regions. 


Supplementary Figure S3 
Older-Younger overlapping with Default Mode Network (DMN) network
[image: D:\User\Documents\助理交接\新前額葉\YO_paper\fig_S3.tif]
Note. Brain slices are shown in MNI space.


Supplementary Figure S4 
Younger-Older overlapping with Dorsal Attention Network (DAN) network
[image: D:\User\Documents\助理交接\新前額葉\YO_paper\fig_S4.tif]
Note. Brain slices are shown in MNI space.
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