Altered Neural Activities during Response Inhibition in Adults with Addiction: A Voxel-wise Meta-analysis
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Methods
Contrasts included for analyses: We conducted meta-analytic comparisons between all addictions and HCs, contrasting conditions where response inhibition was entailed or successful, to conditions where response inhibition was not needed or unsuccessful, from tasks including Stroop tasks, Go/No-go tasks and stop-signal tasks. Only contrasts using neutral or non-addiction-related stimuli were used. Specifically, in color-word Stroop tasks, we only included contrasts comparing incongruent conditions against congruent conditions. In Go/No-go tasks, we only included contrasts comparing no-go trials against go trials. However, in tasks focusing only on trials entailing response inhibition, we included contrasts that compared successful trials against a baseline or trials where participants failed to inhibit responses. For contrasts that were originally reported in the opposite direction (e.g., unsuccessful-successful), we converted the t-values into their opposite values. 
Results
Included studies and sample characteristics: The literature search yielded 391 publications in the databases. After reviewing the titles and abstracts of all studies, 172 fMRI studies were identified for full-text review. Of the 172 studies, 41 studies were connectivity studies and six studies were resting-state fMRI studies, 32 studies did not include a healthy control group, 12 studies did not conduct a whole-brain analysis, six studies did not conduct analyses on task-evoked activation, and five studies did not conduct comparisons between the addiction groups and HCs. Additionally, 27 studies used occasional substance users or gamblers as either the experimental or the control group, seven studies were pharmacological studies that did not conduct pre-treatment comparisons between the addiction groups and HCs, six studies included comorbid participants, and three studies were non-adults studies. Three studies did not provide data on the contrasts we needed and three studies used experimental paradigms that implicate other cognitive processing (e.g., reward processing). These studies were all excluded from this meta-analysis. We included two additional studies based on reference lists from eligible articles.  

Table S1. Quality assessment checklist.
	Items (score 0/0.5/1 per item; total score out of 9)

	Category I: Participants

	1. Patients were evaluated prospectively, specific diagnostic criteria were applied, and demographic data were reported.

2. Healthy comparison participants were evaluated prospectively, psychiatric and medical illness were excluded.

3. Important variables (e.g., age, sex, illness duration, onset, medication status, comorbidity, severity of illness) were checked either by stratification or statistically.

	Category II: Methods for image acquisition and analysis

	4. Whole brain analysis was automated with no a prior regional selection.

5. Coordinates reported in a standard space.

6. The imaging technique used was clearly described so that it could be reproduced.

7. Measurements were clearly described so that they could be reproduced.

	Category III: Results and conclusions

	8. Statistical parameters for significant and important nonsignificant differences were provided.

9. Conclusions were consistent with the results obtained and the limitations were discussed.


Note: When criteria were partially met, 0.5 points were awarded.

Table S2. Experimental paradigm details of task-based fMRI studies included in the meta-analyses.
	Dataset
	Experimental Paradigm
	Contrasts

	Barrós-Loscertales et al., (2011)
	counting Stroop task
	Stroop effect

	Bell et al., (2014a)
	go/no-go task
	STOP/NoGo trials with a baseline used

	Bell et al., (2014b)
	go/no-go task
	NoGo > Go

	Czapla et al., (2017)
	go/no-go task
	NoGo > Go

	Dong et al., (2012) 
	color-word Stroop task
	Stroop effect

	Dong et al., (2013)
	color-word Stroop task
	Stroop effect

	Fu et al., (2008) 
	go/no-go task
	NoGo > Go with a baseline used

	Jan et al., (2014)
	color-word Stroop task
	incongruent > congruent (Stroop effect)

	Kaufman et al., (2003) 
	go/no-go task
	STOP trials with a baseline used

	Kober et al., (2014) 
	color-word Stroop task
	Stroop effect

	Leland et al., (2008)
	go/no-go task
	NoGo > Go

	Li et al., (2008) 
	stop-signal task
	stop success > stop error

	Li et al., (2009) 
	stop-signal task
	stop success > stop error

	Liu et al., (2014) 
	go/no-go task
	NoGo > Go

	Livny et al., (2018)
	go/no-go task
	NoGo > Go

	Moeller et al., (2014a) 
	color-word Stroop task
	correct > error; Stroop effect

	Moeller et al., (2014b)
	color-word Stroop task
	correct > error

	Morein-Zamir et al., (2013) 
	stop-signal task
	successful > unsuccessful

	Nestor et al., (2011a) 
	go/no-go task
	STOP trials with a baseline used

	Nestor et al., (2011b)
	color-word Stroop task
	Stroop effect

	Schulte et al., (2011)
	color-word Stroop task
	Stroop effect

	Smith et al., (2013) 
	color-word Stroop task
	Stroop effect

	Weywadt et al., (2017) 
	go/no-go task
	correct rejects > hits


Table S3. Image acquisition details and quality assessment scores of task-based fMRI studies included in the meta-analyses.
	Dataset
	Data Analysis
	
	Image Acquisition



	Source of Coordinates Included
	Quality Assessment

	
	Correction for Multiple Comparisons
	Threshold (Voxel-level)
	Threshold (Cluster-level)
	
	Scanner
	Software
	Coordinate Space
	
	Total Scores/9

	Barrós-Loscertales et al., (2011)
	corrected
	p < .005
	p < .05
	
	1.5T
	SPM
	MNI
	In-text after figure 1
	8.5

	Bell et al., (2014a)
	FDR corrected
	p < .05
	NA
	
	1.5T
	Other
	TAL
	In-text Abstinent patients vs. controls
	8

	Bell et al., (2014b)
	FDR corrected
	p < .05
	NA
	
	3T
	Other
	TAL
	In-text Abstinent patients versus controls
	8

	Czapla et al., (2017)
	FWE corrected
	uncorrected, p < .005; t = 2.71 
	p < .05
	
	3T
	SPM
	MNI
	Table 6.
	9

	Dong et al., (2012) 
	FDR corrected
	p < .05
	NA
	
	3T
	SPM
	TAL
	Table 2.
	9

	Dong et al., (2013)
	FDR corrected
	p < .05
	NA
	
	3T
	SPM
	MNI
	Table 2.
	8.5

	Fu et al., (2008) 
	corrected
	p < .05; t > 3.52
	NA
	
	3T
	AFNI
	TAL
	Table 1.
	9

	Jan et al., (2014)
	corrected
	NA
	p < .05
	
	1.5T
	SPM
	MNI
	Table 4.
	9

	Kaufman et al., (2003) 
	unspecified
	p = .05; t = 4.95
	NA
	
	1.5T
	AFNI
	TAL
	Table 1.
	9

	Kober et al., (2014) 
	FWE corrected
	NA
	p < .05
	
	3T
	SPM
	MNI
	Table 2.
	8.5

	Leland et al., (2008)
	unspecified
	NA
	p < .01
	
	1.5T
	AFNI
	TAL
	In-text Functional MRI Protocol and Image Analysis Pathway
	8

	Li et al., (2008) 
	uncorrected
	p < .001
	NA
	
	3T
	SPM
	TAL
	Table 2.
	9

	Li et al., (2009) 
	uncorrected
	p < .001
	NA
	
	3T
	SPM
	MNI
	In-text Whole brain and region of interest (ROI) analyses
	8.5

	Liu et al., (2014) 
	uncorrected
	p < .001
	NA
	
	3T
	SPM
	TAL
	Table 3.
	8.5

	Livny et al., (2018)
	FWE corrected
	p < .05
	NA
	
	3T
	SPM
	MNI
	In-text Response inhibition task
	8

	Moeller et al., (2014a) 
	corrected
	uncorrected, p < .005; t = 2.68
	corrected, p < .05
	
	4T
	SPM
	MNI
	Table 2.
	9

	Moeller et al., (2014b)
	corrected
	uncorrected, p < .005; t = 2.68
	corrected, p < .05
	
	4T
	SPM
	MNI
	Table 3.
	9

	Morein-Zamir et al., (2013) 
	uncorrected
	p < .001
	NA
	
	3T
	SPM
	MNI
	supplementary
	9

	Nestor et al., (2011a) 
	Bonferroni corrected
	p = .001; t = 3.60
	p ≤ .01
	
	3T
	AFNI
	TAL
	Table 3.
	9

	Nestor et al., (2011b)
	corrected
	Z > 2.3
	p = .05
	
	3T
	FSL
	MNI
	Table 2.
	9

	Schulte et al., (2011)
	FWE corrected
	NA
	p < .05
	
	3T
	SPM
	MNI
	In-text Stroop
	8.5

	Smith et al., (2013) 
	FWE corrected
	NA
	p < .05
	
	3T
	SPM
	MNI
	Table 2.
	9

	Weywadt et al., (2017) 
	FDR corrected
	Z = 2.3
	p = .05
	
	3T
	FSL
	MNI
	Table 5. 
	8.5


Abbreviations: FDR, false discovery rate; FWE, family-wise error; FSL, FMRIB’s Software Library; SPM, Statistical Parametric Mapping; MNI, Montreal Neurological Institute; TAL, Talairach space; NA, not available.
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