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Supplementary files for “Measuring the impacts of urbanicity and different exposure factors on human brain through exposure network mapping” by Luo et al.

Validation of the ENM-urbanicity map on an independent dataset
This dataset was collected from the Chinese local community with the following recruitment conditions [1]: 1) Chinese of Han ancestry; 2) age ranging from 18 to 45; 3) no current or history of neurological or psychiatric disease met the criteria of Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text Revision (DSM-IV-TR), assessed by psychiatrists using the Structured Clinical Interview for DSM-IV-TR Axis I Disorders, Non-patient Edition (SCID-I/NP); 4) no history of loss of consciousness for more than 5 min; 6) no abnormalities on subsequent magnetic resonance images, confirmed by a radiologist; and 7) currently living in Beijing for at least 1 year. This study was approved by the institutional ethics review board of Peking University Sixth Hospital. Written informed consent was obtained from all participants. 
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Table S1. Search Items for each factor by PubMed from the latest ten years
	Types
	Search Items
	papers
	Selected papers
	Subjects

	Dataset 1
(Urbanicity)
	((urbanicity OR urban OR urbanization) AND (magnetic resonance Imaging OR neuroimaging OR grey matter OR voxel OR cortical) AND (brain) AND (human))
	408
	23
	6274

	Dataset 2
(Air pollution)
	((air pollution OR pollution) AND (magnetic resonance imaging OR neuroimaging OR grey matter OR voxel OR cortical) AND (brain) AND (human))
	389
	14
	5617

	Dataset 3
(noise pollution)
	((noise exposure) AND (magnetic resonance imaging OR neuroimaging OR grey matter OR voxel OR cortical) AND (brain) AND (human))
	158
	8
	515

	Dataset 4
(green space)
	((green landscape OR narrow space OR walkability OR outdoor activity) AND (magnetic resonance imaging OR neuroimaging OR grey matter OR voxel OR cortical) AND (brain) AND (human))
	135
	6
	601

	Dataset 5
(incomes)
	((Household income OR poverty) AND (magnetic resonance imaging OR neuroimaging OR grey matter OR voxel OR cortical) AND (brain) AND (human))
	237
	10
	1361

	Dataset 6
(Stress)
	(stress) AND (neuroimaging) AND (brain) AND (human) NOT (disorders) NOT (review) NOT (diseases）NOT (injury) NOT (patients) NOT (EEG) NOT (MEG)
	557
	37
	4066

	Dataset 7
(Sleep)
	((sleep) AND (magnetic resonance imaging OR neuroimaging OR grey matter OR voxel OR cortical) AND (brain) AND (human)) NOT (disorders) NOT (review) NOT (diseases） NOT (injury) NOT (patients) NOT (EEG) NOT (MEG)
	779
	40
	5398






Table S2. Complete list of studies on urbanicity.
	Order
	Study
	References
	Order
	Study
	References

	1
	Baena-Extremera et al.
	[1]
	2
	Bratman et al.
	[2]

	3
	Butler et al.
	[3]
	4
	Chang et al.
	[4]

	5
	Cheng et al.
	[5]
	6
	Dadvand et al.
	[6]

	7
	Dimitrov‑Discher et al.
	[7]
	8
	Haddad et al.
	[8]

	9
	Huang et al.
	[9]
	10
	Khodaei et al.
	[10]

	11
	Kramer et al.
	[11]
	12
	Kühn et al.(a)
	[12]

	13
	Kühn et al.(b)
	[13]
	14
	Lammeyer et al.
	[14]

	15
	McCutcheon et al.
	[15]
	16
	Pujol et al.
	[16]

	17
	Reed et al.
	[17]
	18
	Stobbe et al.
	[18]

	19
	Richter et al.
	[19]
	20
	Xu et al.
	[20]

	21
	Zhang et al.
	[21]
	22
	Zhang et al.
	[22]

	23
	Zhang et al.
	[23]
	
	
	







Table S3. Peak regions of ENM results on urbanicity based on Brainnetome Atlas
	region
	sub-region
	max values
	voxels

	SFG
	A8m_r
	3.17
	7

	SFG
	A8dl_r
	4.81
	19

	SFG
	A9l_r
	3.59
	8

	SFG
	A9m_l
	4.10
	28

	SFG
	A9m_r
	3.86
	27

	SFG
	A10m_l
	4.62
	8

	MFG
	A9_46d_l
	6.40
	100

	MFG
	A9_46d_r
	5.89
	82

	MFG
	A46_l
	4.82
	63

	MFG
	A46_r
	3.65
	29

	MFG
	A8vl_l
	6.13
	33

	IFG
	A45c_r
	3.44
	11

	OrG
	A12_47l_l
	3.70
	10

	OrG
	A12_47l_r
	3.77
	10

	IPL
	A39c_l
	3.54
	20

	IPL
	A39c_r
	3.42
	33

	IPL
	A39rv_r
	3.29
	27

	PCun
	A5m_l
	4.21
	9

	PCun
	A5m_r
	3.93
	12

	PCun
	A31_r
	3.36
	7

	INS
	vIa_l
	4.16
	20

	INS
	vIa_r
	3.68
	12

	CG
	A24rv_l
	5.32
	18

	CG
	A24rv_r
	4.96
	27

	CG
	A32p_l
	4.84
	73

	CG
	A32p_r
	4.13
	51

	CG
	A23c_l
	4.77
	29

	CG
	A23c_r
	3.82
	19

	CG
	A32sg_r
	4.38
	16

	BG
	vCa_l
	3.65
	25

	BG
	vCa_r
	3.38
	14

	BG
	vmPu_l
	4.01
	20

	BG
	vmPu_r
	3.59
	7

	Tha
	mPFtha_l
	3.48
	6

	Tha
	mPFtha_r
	3.24
	9

	Tha
	rTtha_r
	3.35
	7

	Tha
	cTtha_r
	3.27
	9

	Tha
	lPFtha_l
	3.61
	9





Table S4. Complete list of studies on air pollution
	Order
	Study
	References
	Order
	Study
	References

	1
	Beckwith et al.
	[24]
	2
	Gawryluk et al.
	[25]

	3
	Iannilli et al.
	[26]
	4
	Lamoureux-Tremblay et al.
	[27]

	5
	Lubczynska et al. (childhood)
	[28]
	6
	Lubczynska et al. (pregnancy)
	[28]

	7
	Margolis et al.
	[29]
	8
	Miller et al.
	[30]

	9
	Pujol et al.(a)
	[16]
	10
	Pujol et al.(b)
	[31]

	11
	Takeuchi et al.
	[32]
	12
	Vu et al.
	[33]

	13
	Water et al.
	[34]
	14
	Zhang et al.
	[35]





Table S5. Complete list of studies on noise pollution
	Order
	Study
	References
	Order
	Study
	References

	1
	Ascone et al.
	[36]
	2
	Cheng et al.
	[37]

	3
	Dewey et al.
	[38]
	4
	Forlim et al.
	[39]

	5
	Martínez-Vilavella et al.
	[40]
	6
	Quarto et al.
	[41]

	7
	Simon et al.
	[42]
	8
	Yu et al.
	[43]





Table S6. Complete list of studies on green space
	Order
	Study
	References
	Order
	Study
	References

	1
	Baena-Extremera et al.
	[1]
	2
	Chang et al.
	[4]

	3
	Dadvand et al.
	[6]
	4
	Dimitrov‑Discher et al.
	[7]

	5
	Kühn et al.(a)
	[12]
	6
	Kühn et al.(c)
	[44]






[bookmark: _Hlk149313370]Table S7. Complete list of studies on household incomes
	Order
	Study
	References
	Order
	Study
	References

	1
	Duval et al.
	[45]
	2
	Finn et al.
	[46]

	3
	Hanson et al.
	[47]
	4
	Holz et al.
	[48]

	5
	Liberzon et al.
	[49]
	6
	Marshall et al.
	[50]

	7
	Tomlinson  et al.
	[51]
	8
	Weissman et al.
	[52]

	9
	White et al.
	[53]
	10
	Ziegler et al.
	[54]





[bookmark: _Hlk149313378]Table S8. Complete list of studies on Psychological and mental stress
	Order
	Study
	References
	Order
	Study
	References

	1
	Ai et al.
	[55]
	2
	Chang et al.
	[56]

	3
	Clemens et al.
	[57]
	4
	Corr et al.
	[58]

	5
	Dahm et al.
	[59]
	6
	Fan et al.
	[60]

	7
	Goodman et al. (2016)
	[61]
	8
	Goodman  et al. (2018)
	[62]

	9
	Grande et al.
	[63]
	10
	Harms et al.
	[64]

	11
	Henze et al.(task1)
	[65]
	12
	Henze et al.(task2)
	[65]

	13
	Kim et al.
	[66]
	14
	Kruse et al.
	[67]

	15
	Lee et al.
	[68]
	16
	Ma et al.
	[69]

	17
	Martin-Perez et al.
	[70]
	18
	Meine et al.
	[71]

	19
	Metz et al.
	[72]
	20
	Niehaus et al.
	[73]

	21
	Pagliaccio et al.
	[74]
	22
	Reinelt et al.
	[75]

	23
	Rosada et al.
	[76]
	24
	Sevinc et al. (task1)
	[77]

	25
	Sevinc et al. (task2)
	[77]
	26
	Shields et al.
	[78]

	27
	Sinha et al.
	[79]
	28
	Sokołowski et al.
	[80]

	29
	Spencer et al.,
	[81]
	30
	Taren et al.
	[82]

	31
	Tomova et al. (2017)
	[83]
	32
	Tomova et al. (2020)
	[84]

	33
	Uhlig et al.
	[85]
	34
	Uy et al.
	[86]

	35
	Vidal-Ribas et al.
	[87]
	36
	Yamamoto et al.
	[88]

	37
	Zschucke et al.
	[89]
	
	
	





Table S9. Peak regions of ENM results on stress based on Brainnetome Atlas
	region
	sub-region
	max values
	voxels

	SFG
	A8dl_l
	4.08 
	87

	SFG
	A8dl_r
	4.05 
	79

	SFG
	A9l_l
	3.67 
	12

	SFG
	A9l_r
	4.02 
	58

	SFG
	A9m_l
	4.16 
	62

	SFG
	A9m_r
	4.58 
	124

	SFG
	A10m_l
	4.81 
	164

	SFG
	A10m_r
	4.38 
	137

	MFG
	A9_46d_l
	3.70 
	19

	MFG
	A9_46d_r
	3.85 
	52

	MFG
	A46_l
	3.88 
	32

	MFG
	A46_r
	3.55 
	22

	MFG
	A8vl_l
	3.96 
	47

	MFG
	A10l_r
	3.54 
	9

	OrG
	A14m_l
	4.13 
	43

	OrG
	A14m_r
	4.15 
	122

	OrG
	A12_47o_l
	4.34 
	18

	OrG
	A12_47o_r
	5.13 
	23

	OrG
	A11l_l
	5.23 
	29

	OrG
	A11l_r
	6.21 
	46

	OrG
	A13_l
	3.44 
	16

	OrG
	A12_47l_r
	5.16 
	8

	MTG
	aSTS_r
	3.27 
	12

	PhG
	A28_34_l
	3.53 
	10

	PhG
	A28_34_r
	3.25 
	8

	IPL
	A39c_l
	3.27 
	107

	IPL
	A39c_r
	3.10 
	104

	IPL
	A39rd_r
	3.02 
	6

	PCun
	dmPOS_l
	3.44 
	43

	PCun
	dmPOS_r
	3.35 
	53

	PCun
	A31_l
	3.45 
	33

	PCun
	A31_r
	3.41 
	41

	INS
	vIa_l
	4.40 
	38

	INS
	vIa_r
	4.21 
	30

	CG
	A23d_l
	3.47 
	32

	CG
	A23d_r
	3.50 
	44

	CG
	A24rv_l
	7.00 
	38

	CG
	A24rv_r
	5.69 
	65

	CG
	A32p_l
	4.80 
	86

	CG
	A32p_r
	4.21 
	33

	CG
	A23v_l
	3.40 
	28

	CG
	A23v_r
	3.34 
	17

	CG
	A23c_l
	5.25 
	33

	CG
	A23c_r
	6.18 
	21

	CG
	A32sg_l
	4.62 
	184

	CG
	A32sg_r
	4.48 
	116

	Amyg
	mAmyg_l
	3.31 
	6

	Amyg
	mAmyg_r
	3.53 
	12

	Hipp
	rHipp_l
	3.79 
	69

	Hipp
	rHipp_r
	3.67 
	77

	Hipp
	cHipp_l
	4.63 
	71

	Hipp
	cHipp_r
	4.69 
	78

	BG
	vCa_l
	6.26 
	81

	BG
	vCa_r
	5.65 
	52

	BG
	NAC_l
	3.84 
	33

	BG
	NAC_r
	4.56 
	25

	BG
	vmPu_l
	5.31 
	40

	BG
	vmPu_r
	4.23 
	16

	BG
	dCa_l
	4.97 
	46

	BG
	dCa_r
	6.58 
	68

	BG
	dlPu_l
	4.57 
	20

	BG
	dlPu_r
	4.65 
	13

	Tha
	mPFtha_l
	3.55 
	6

	Tha
	rTtha_l
	3.27 
	6

	Tha
	rTtha_r
	4.02 
	19

	Tha
	lPFtha_l
	4.04 
	8





Table S10. Complete list of studies on Sleep
	Order
	Study
	References
	Order
	Study
	References

	1
	Akerstedt et al.
	[90]
	2
	Alsameen et al.
	[91]

	3
	Boes et al.
	[92]
	4
	Cai et al.
	[93]

	5
	Chai et al.
	[94]
	6
	Fang et al.
	[95]

	7
	Feng et al.
	[96]
	8
	Guo et al.
	[97]

	9
	Hermesdorf et al.
	[98]
	10
	Kang et al.
	[99]

	11
	Killgore et al.
	[100]
	12
	Kim et al.
	[101]

	13
	Klumpers et al.
	[102]
	14
	Krause et al.
	[103]

	15
	Lapidaire et al.
	[104]
	16
	Lei et al.
	[105]

	17
	Lei et al.
	[106]
	18
	Li et al.
	[107]

	19
	Liu et al.
	[108]
	20
	Motomura et al.
	[109]

	21
	Neumann et al.
	[110]
	22
	Pan et al.
	[111]

	23
	Poudel et al.
	[112]
	24
	Samanta et al.
	[113]

	25
	Shao et al.
	[114]
	26
	Shen et al.
	[115]

	27
	Sterpenich et al.
	[116]
	28
	Sun et al.
	[117]

	29
	Tashjian et al.
	[118]
	30
	Tomasi et al.
	[119]

	31
	Toschi et al.
	[120]
	32
	Urrila et al.
	[121]

	33
	van den Berg et al.
	[122]
	34
	Wang et al.
	[123]

	35
	Ye et al.
	[124]
	36
	Zhang et al.
	[125]

	37
	Zhang et al.
	[126]
	38
	Zhang et al.
	[127]

	39
	Zhao et al.
	[128]
	40
	Zhu et al.
	[129]





Table S11. Peak regions of ENM results on sleep based on Brainnetome Atlas
	region
	sub-region
	max values
	voxels

	OrG
	A11l_l
	4.11 
	22

	OrG
	A11l_r
	3.83 
	14

	CG
	A24rv_l
	5.07 
	36

	CG
	A24rv_r
	4.92 
	23

	CG
	A23c_l
	3.43 
	13

	CG
	A23c_r
	4.97 
	9

	BG
	vCa_l
	3.80 
	26

	BG
	vCa_r
	3.45 
	9

	BG
	GP_l
	3.38 
	17

	BG
	vmPu_l
	3.48 
	29

	BG
	vmPu_r
	3.17 
	6

	BG
	dCa_l
	3.57 
	24

	BG
	dCa_r
	3.97 
	34

	BG
	dlPu_l
	3.56 
	35

	BG
	dlPu_r
	3.56 
	6

	Tha
	rTtha_r
	3.33 
	13

	Tha
	lPFtha_l
	3.35 
	10





Supplementary Figures
[image: 图示

AI 生成的内容可能不正确。]
Figure S1. The selected representative exposure factors of the four domains[130].
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