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Supplementary Information

Supplementary Method 1. Analysis examining the association between rumination and neural and behavioral responses to acceptance feedback. 
 
    Behavioral data analysis. We ran four multiple regression analyses to explore the association between rumination and mean emotional response (i.e., rating for the question “How does this make you feel?”) and mean reaction time (RT) after receiving acceptance (vs. not rated) feedback from liked and unliked peers, controlling for the effect of rejection sensitivity and depressive symptoms.
 
    Neural activity analysis. After first-level GLM was estimated (see first-level fMRI analyses of the main text), two contrast maps were obtained for acceptance vs. not rated from liked peers (i.e., (3) – (5)), and acceptance vs. not rated from unliked peers (i.e., (6) – (8)). To identify brain regions whose activity following acceptance is associated with rumination, controlling for rejection sensitivity and depressive symptoms, we ran two second-level multiple regression analyses where rumination, rejection sensitivity, and depressive symptoms were regressed on the contrast maps of acceptance vs. not rated from liked peers and acceptance vs. not rated from unliked peers. We used the 3dClustSim function of Analysis of Functional NeuroImages (AFNI) for multiple comparison correction. We determined the cluster size required for surviving multiple comparison correction with the statistical threshold of ɑ < .05 with the initial uncorrected p-value < .001. We assumed that the cluster is defined if the faces or edges of voxels touch (i.e., NN2 option of 3dClustSim command). We used one-sided thresholding to estimate the required cluster size for the brain maps of the positive and negative association. The required cluster sizes for the contrast maps of acceptance vs. not rated from liked peers and acceptance vs. not rated from unliked peers were 93.8 and 94.8, respectively. 


Supplementary Method 2. Cluster correction procedures. 

(1) During the group-level multiple regression analyses, we saved out residuals, which created one residual file for each participant.
(2) All participants’ residuals were concatenated using 3D to 4D file conversion.
(3) This concatenated residual file was entered into AFNI's 3dFWHMx, which estimates the smoothness (or spatial autocorrelation) of the noise of the data.
· Example command used for small volume correction: 3dFWHMx -acf -input Concatenated_Residuals.nii -mask ROI_mask.nii
· Example command used for whole brain correction: 3dFWHMx -acf -input Concatenated_Residuals.nii -mask mask.nii
(4) We then ran 3dClustSim using output values from 3dFWHMx.
· Example command used for small volume correction: 3dClustSim -mask ROI_mask.nii -acf [output values from 3dWHMx] -pthr .001 -athr .0083
· Example command used for whole brain correction: 3dClustSim -mask mask.nii -acf [output values from 3dWHMx] -pthr .001 -athr .05


Supplementary Result 1. The association between rumination and neural and behavioral responses to acceptance feedback.
 
Behavioral data. Rumination was not associated with mean emotional ratins following acceptance (vs. not rated) from liked peers (b = 0.07, SE = 0.10, p = 0.44) and acceptance (vs. not rated) from unliked peers (b = 0.05, SE = 0.11, p = 0.64). Rumination was not associated with mean RT following acceptance (vs. not rated) from liked peers (b = 20.83, SE = 30.82, p = 0.50) and acceptance (vs. not rated) from unliked peers (b = 22.08, SE = 34.06, p = 0.52).
Neural activation. The whole-brain regression analysis of neural activity following acceptance from liked peers did not show significant clusters. However, rumination was positively associated with greater IPG activity (-46, -32, 40, t(112) = 4.19, k = 161) following acceptance from unliked peers. 


Supplementary Result 2. Association of the time gap between questionnaire assessment and fMRI scan and other covariates and demographic variables.

The time gap between the questionnaire assessment and fMRI scan was not associated with rumination (r = -0.035, p = 0.709) or with other covariates of no interest (rejection sensitivity: r = 0.029, p = 0.761; depressive symptoms: r = -0.113, p = 0.225). 
The time gap was not associated with age at questionnaire assessment (r = 0.10, p = 0.28) but was associated with age at fMRI scan (r = 0.72, p < .001), reflecting that age at questionnaire assessment was relatively similar across participants (std = 0.35, min = 16.62, max = 18.22), while age at fMRI scan was relatively variable across participants (std = 0.49, min = 16.95, max = 19.09) due to logistics of assessment scheduling which fed into the variability in the time gap. In addition, race was not associated with the time gap (F(2, 16.1) = 2.72, p = 0.10).




Supplementary Figure 1. ROI masks. (A) core DMN regions. 24 parcels corresponding to PCC/precuneus or pgACC/MPFC within the Default-A network of Schaefer 400 parcellation scheme (Schaefer et al., 2018) were combined. (B) sgACC. Left and right sgACC defined by Automated Anatomical Labelling atlas 3 (AAL3) (Rolls et al., 2020) were combined.[image: A picture containing text, metalware, chain, gear

Description automatically generated]


Supplementary Figure 2. Non-significant rumination-brain-behavior association when receiving rejection (vs. not rated) feedback from liked peers. Precuneus activity identified in the SVC correction (k = 75, [-6, -68, 42]) (A), IPG (k = 127, [-34, -52, 38]) (B), DLPFC (k = 103, [32, 18, 56]) (C) did not mediate the effect of rumination on slower reaction time following rejection (vs. not rated) from liked peers. SVC, small volume correction; IPG, inferior parietal gyrus; DLPFC, dorsolateral prefrontal cortex; CI, confidence interval.

[image: ]
Supplementary Figure 3. Rumination-brain-behavior association when receiving rejection (vs. not rated) feedback from liked peers after controlling for rejection sensitivity, depressive symptoms, and the time gap between questionnaire assessment and fMRI scan. In line with the main analysis that did not include the time gap as a covariate, we found a significant indirect effect when precuneus activity identified in the whole brain analysis (A) and SMA activity (B) were included as mediators. Additionally, precuneus activity identified in the small volume correction (C) and DLPFC (D) emerged as significant mediators. There was no significant indirect effect when IPG activity was included as a mediator (E). SVC, Small Volume Correction; SMA, Supplementary Motor Area; IPG, Inferior Parietal Gyrus; DLPFC, Dorsolateral Prefrontal Cortex; SE, Standard Error; CI, Confidence Interval.
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Supplementary Table 1. The association between reaction time and neural activity and sgACC connectivity following rejection (vs. not rated) feedback from liked peers. SVC, Small Volume Correction; RT, Reaction Time. * p < 0.05, ** p < 0.01, *** p < 0.001

	Clusters of activity in regions associated with rumination
	Correlation with RT
	Clusters of sgACC connectivity with regions associated with rumination
	Correlation with RT

	Precuneus [-6, -68, 42]
(SVC-corrected)
	r = 0.21*
	pgACC/MPFC [-8, 44, -2]
(SVC-corrected)
	r = -0.06

	Precuneus [-8, -68, 42]
	r = 0.27**
	Precuneus [4, -58, 16] 
(SVC-corrected)
	r = -0.08

	IPG [-34, -52, 38]
	r = 0.20*
	pgACC/MPFC [-8, 44, -2]
	r = -0.06

	IPG [-44, -42, 50]
	r = 0.16
	Precuneus [4, -58, 16]
	r = -0.09

	IPG [48, -38, 46]
	r = 0.10
	MOC/SPG [28, -64, 48]
	r = -0.10

	DLPFC [-24, 12, 62]
	r = 0.18
	VLPFC [42, 6, 34]
	r = 0.03

	DLPFC [36, 38, 34]
	r = 0.13
	supracallosal ACC [-8, 36, 22]
	r = -0.14

	DLPFC [32, 18, 56]
	r = 0.21*
	
	

	SMA [-2, 18, 50]
	r = 0.32***
	
	






Supplementary Table 2. Brain regions in which neural activity and connectivity were significantly associated with rumination after controlling for rejection sensitivity, depressive symptoms, and the time gap between questionnaire assessment and fMRI scan. The findings were the same as the results from the main regression analyses that did not include the time gap as a covariate. IPG, Inferior Parietal Gyrus; DLPFC, Dorsolateral Prefrontal Cortex; SMA, Supplementary Motor Area; pgACC, pregenual Anterior Cingulate Cortex; MPFC, Medial Prefrontal Cortex; MOC, Middle Occipital Cortex; SPG, Superior Parietal Gyrus; VLPFC, Ventrolateral Prefrontal Cortex; IFG, Inferior Frontal Gyrus; ACC, Anterior Cingulate Cortex.

	Anatomical Description
	T-value
	Cluster Size
(voxels)
	x
	y
	z

	Neural activity following rejection from liked peers (SVC-corrected)

	Precuneus
	5.38
	75
	-6
	-68
	42

	Neural activity following rejection from liked peers (WB-corrected)

	Precuneus
	5.46
	585
	-8
	-68
	42

	IPG
	5.07
	127
	-34
	-52
	38

	
	4.55
	183
	-44
	-42
	50

	
	4.51
	201
	48
	-38
	46

	DLPFC
(Middle Frontal Gyurs)
	4.43
	90
	-24
	12
	62

	
	4.46
	136
	36
	38
	34

	
	4.02
	103
	32
	18
	56

	SMA
	4.29
	106
	-2
	18
	50

	Neural activity following acceptance from unliked peers (WB-corrected)

	IPG
	4.17
	160
	-46
	-32
	40

	Left sgACC connectivity following rejection from liked peers (SVC-corrected)

	pgACC/MPFC
	4.69
	170
	-8
	44
	-2

	Precuneus
	4.56
	116
	4
	-58
	16

	Left sgACC connectivity following rejection from liked peers (WB-corrected)

	pgACC/MPFC
	4.69
	177
	-8
	44
	-2

	Precuenus
	4.56
	183
	4
	-58
	16

	MOC/SPG
	4.66
	436
	28
	-64
	48

	VLPFC (IFG, opercular part)
	4.23
	123
	42
	6
	34

	Right sgACC connectivity following rejection from liked peers (SVC-corrected)

	supracallosal ACC
	4.06
	59
	-8
	36
	22
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