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Table S1 MOOSE checklist

	Criteria
	Brief description of how we handled the criteria in the meta-analysis

	Reporting of background should include

	Problem definition
	A large number of studies have used functional neuroimaging to identify executive dysfunction in patients with bipolar disorder (BD), but the findings were disparate. In addition, Miyake and Friedman developed a unity/diversity framework, which takes inhibition as the “unity” (common EF) and working memory and task switching as “diversity”, but no brain area was detected to be responsible for the corresponding impairment of unity EF.

	Hypothesis statement
	First, BD patients showed the most reliable and consistent pattern of brain functional alterations in frontostriatal systems. Second, there is a unity brain area corresponding to the unity EF.

	Description of study outcomes
	Frontostriatal systems are thought to be the neural basis of EF-related abnormalities.

	Type of exposure or intervention used
	Functional magnetic resonance imaging (fMRI) scan was performed while both patients and controls were conducting executive function tasks.

	Type of study designs used
	Cross-sectional fMRI studies

	Study population
	Subjects with ICD/DSM diagnosis of bipolar disorder and matched healthy controls.

	Reporting of search strategy should include　
	

	Qualifications of searchers
	Investigators (Tian and Diao) are candidates for M.D. and M.S. perspectively. Tian has attended a meta-analysis training class hold by the Chinese Cochrane Center.

	Search strategy, including time period included in the synthesis and keywords
	Pubmed, Embase, ScienceDirect and Web of Science up to January 2017, with the search strategy (“bipolar disorder” OR “manic depressive psychos*” OR mani* OR “bipolar depression” OR “bipolar affective psychos*”) AND (“executive function" OR "executive control" OR "cognitive control" inhibit* OR "selective attention" OR interference OR shifting OR flexibility OR “working memory") AND (fMRI OR “functional magnetic resonance imaging”) 

	Databases and registries searched
	• PUBMED (Jan 2017 – May 2017) = 205 hits                

• EMBASE (Jan 2017 – May 2017) = 126 hits                     
• ScienceDirect (Jan 2017 – May 2017) = 667 hits          

• Web of Science Core Collection (Jan 2017 – May 2017) = 183 hits

	Search software used, name and version, including special features
	• PubMed was accessed from the US National Library of Medicine National Institutes of Health
• Embase are available on the OVID SP platform
• ScienceDirect belongs to Elsevier                                   

• Web of Science Core Collection is part of Web of Science 

	Use of hand searching
	Hand searching was used in previous related reviews

	List of citations located and those excluded, including justifications
	Details of the literature search processed are presented in Figure S1

	Method of addressing articles published in languages other than English
	Only the articles written in English were included.

	Method of handling abstracts and unpublished studies
	Abstracts were excluded, we did not search for unpublished studies

	Description of any contact with authors
	We contacted the corresponding author when necessary data is missing.

	Reporting of methods should include

	Description of relevance or appropriateness of studies assembled for assessing the hypothesis to be tested
	We have described the inclusion and exclusion criteria in the Method section

	Rationale for the selection and coding of data
	Data we extracted were related to the population characteristics, study design, image acquisition and analysis and possible confounders.

	Assessment of confounding
	Meta-regressions were used to examine the influence of mean age, male percentage, age at onset, duration of illness, YMRS score, quality score and medication. Subgroup analyses focus on the euthymic patients and patients without psychiatric comorbidity.

	Assessment of study quality, including blinding of quality assessors; stratification or regression on possible predictors of study results
	We assessed the study quality through four categories: subjects, methods for executive function tasks, methods for image acquisition and statistical analysis, Results, conclusions and conflict of interest. 

	Assessment of heterogeneity
	Heterogeneity across studies was investigated with meta-regression and by checking the map of QH statistics.

	Description of statistical methods in sufficient detail to be replicated
	We described the software corresponding web link and the critical steps used to fulfil this meta-analysis.

	Provision of appropriate tables and graphics
	We provided two tables to describe study characteristics and main results of this meta-analysis. Two graphs were used to describe the main findings of the analyses.

	Reporting of results should include　

	Graph summarizing individual study estimates and overall estimate
	It was implemented in the main text.

	Table giving descriptive information for each study included
	It was implemented in the main text.

	Results of sensitivity testing
	We reported the results of sensitivity testing according to Jackknife analysis.

	Indication of statistical uncertainty of findings
	Effect size and P-values.

	Reporting of discussion should include

	Quantitative assessment of bias
	We quantitatively assess the publication bias by Egger's test.

	Justification for exclusion
	The exclusion criteria were in the Methods section.

	Assessment of quality of included studies
	We perform a quality assessment based on previous meta-analysis and revise it according to the condition of our meta-analysis. The detail can be found in the supplementary Table 2. 

	Reporting of conclusions should include

	Consideration of alternative explanations for observed results
	See Discussion

	Generalization of the conclusions
	See Conclusion.

	Guidelines for future research
	See Discussion.

	Disclosure of funding source
	See Acknowledgements.


Table S2 Quality assessment checklists (Score 0/0.5/1 for each item*, total score 15 out of 15).
	Category 1: Subjects 

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

	2. Healthy comparison subjects were evaluated prospectively, psychiatric and medical illnesses were excluded and demographic data was reported

	3. Important variables (e.g. age, gender, intelligence quotient, i.e. IQ, handedness) were checked, either by stratification or statistically

	4. Withdrawals from the study were explained

	Category 2: Methods for executive function tasks

	5. All participants went through a training session outside the scanner

	6. The baseline condition was defined as almost the same with task condition except for the executive control

	Category 3: Methods for image acquisition and statistical analysis

	7. MRI slice-thickness ≤ 3 mm

	8. All images had < 2 mm movement

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

	10. Adjustments were made for multiple statistical comparisons

	11. Appropriate design and/or analytical methods to control confounding

	12. Appropriate use of statistics for primary analysis of effect (excluding control of confounding)

	Category 4: Results, conclusions and conflict of interest

	13. Statistical parameters for significant, and important non-significant, differences were provided

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

	15. Declarations of conflict of interest or identification of funding sources 

	*For criteria partially met, 0.5 points were given.


Table S3 Imaging parameters, statistical threshold and the results of between-group analysis for each research.
	Study
	Analysis software
	Template
	Magnetic field
	Slice thickness, gap
	Smoothing kernel
	Threshold
	BD>HC
	HC>BD

	Adler, 2004
	CHIPS
	Tal
	3.0 T
	5mm, NA
	6mm
	Puncorr<0.05, k>15 voxels
	L/R prefrontal cortex, L/R temporal cortex, L lingual gyrus, L precuneus, L thalamus, L caudate
	None

	Altshuler, 2005
	SPM 99
	MNI
	3.0 T
	4mm, 1mm
	6mm
	Puncorr<0.001, k>10 voxels
	None
	R orbital frontal gyrus, L cingulate, R hippocampus

	Fernandez, 2013
	FSL
	MNI
	1.5 T
	7mm, 0.7mm
	NA
	Z>2.3, Pcorr<0.05
	Frontomedial/anterior cingulate
	L/R cerebellum, L/R dorsolateral prefrontal cortex, Precuneus/superior parietal

	Gruber, 2010
	SPM 2
	MNI
	1.5 T
	4mm, 0.5mm
	12mm
	Pcorr<0.05
	None
	None

	Hamilton, 2009
	FSL
	MNI
	3.0 T
	2.2mm, 1.0mm
	8mm
	Z>2.3, Pcorr<0.05
	None
	L/R cuneus, R lingual gyrus, R posterior lobe, R inferior occipital gyrus

	Jogia, 2012
	SPM 5
	MNI 
	1.5 T
	3mm, 0.3mm
	8mm
	Pcorr<0.05
	R superior/middle temporal gyrus
	R lateral ventral frontopolar cortex

	Joshi, 2016
	FSL
	MNI
	3.0 T
	3mm, 0.75mm
	5mm
	Z>2.0, Pcorr<0.05
	None
	L/R superior frontal gyrus, L inferior/medial frontal gyrus, L insula, L/R cingulate gyrus, L globus pallidus, L putamen, R inferior/superior parietal lobule

	Kaladjian, 2009
	SPM 5
	MNI
	3.0 T
	3mm, 0mm
	9mm
	Pcorr<0.05
	None
	L superior frontal gyrus, L/R amygdala

	Kronhaus, 2006
	NA
	Tal 
	1.5 T
	7mm, 0.7mm
	7.2mm
	Pcorr<0.05
	Orbitofrontal cortex, Medial frontal gyrus
	Fusiform gyrus, ventrolateral prefrontal cortex, dorsolateral prefrontal cortex, Precuneus

	Lagopoulos, 2007
	SPM 99
	MNI
	1.5 T
	7 mm, 0mm
	8mm
	Pcorr<0.05 
	Medial frontal gyrus
	Parahippocampal gyrus, Inferior/Middle frontal gyrus, Intraparietal sulcus

	Mazzola-Pomietto, 2009
	SPM 99
	MNI
	3.0 T
	3mm, 0mm
	9mm
	Pcorr<0.05
	
	R inferior frontal gyrus, L inferior frontal gyrus

	Penfold, 2015
	FSL
	MNI
	3.0 T
	3mm, 1mm
	5mm
	Z>2.3, Pcorr<0.05
	None
	R inferior/middle/superior frontal gyrus, L/R precentral gyrus, R insula, L/R middle temporal gyrus, L middle occipital gyrus, L/R cuneus, L/R lingual gyrus

	Pomarol_euthymia, 2015
	FSL
	MNI
	1.5 T
	7mm, 0.7mm
	5mm
	Z>2.3, Pcorr<0.05
	Ventromedial prefrontal cortex 
	L/R dorsolateral prefrontal corex, L/R basal ganglia, L/R cerebellum

	Pomarol_
mania, 2015
	FSL
	MNI
	1.5 T
	7mm, 0.7mm
	5mm
	Z>2.3, Pcorr<0.05
	Ventromedial frontal cortex 
	None

	Robinson, 2009
	FSL
	MNI
	3.0 T
	3mm, 1mm
	5mm
	Z>2.3, Puncorr<0.0001
	R precentral gyrus 
	L culmen, L subthalamic nucleus, R/L fusiform gyrus, R inferior occipital gyrus, L/R lingual gyrus, L/R middle occipital gyrus, R precuneus, R superior parietal lobule, L/R declive, L lentiform nucleus, L inferior temporal gyrus

	Roth, 2006
	SPM 2
	MNI
	1.5 T
	3mm, NA
	10mm
	Puncorr<0.005, k≥50 voxels
	None
	R inferior/medial frontal gyrus, R pons, L posterior cingulate gyrus, L parahippocampal gyrus, L fusiform gyrus, L middle occipital gyrus

	Strakowski, 2005
	CHIPS
	Tal
	3.0 T
	5mm, 0mm
	6mm
	P<0.05, 

k≥15 voxels
	Medial occipital cortex
	Cerebellar vermis, Inferior/middle/superior temporal gyrus, Putamen, Middle frontal gyrus

	Townsend, 2012
	FSL 4.0
	MNI
	3.0 T
	3mm, 1mm
	5mm
	Z>1.7, Pcorr<0.05
	None
	L/R inferior frontal gyrus, L medial frontal gyrus, L inferior parietal gyrus, L superior parietal gyrus, L/R putamen, L/R globus pallidus, L/R caudate, R thalamus, R subthalamic nucleus

	Welander, 2009
	SPM 2
	MNI
	1.5 T
	4mm, 1mm
	8mm
	Pcorr<0.05
	None
	None

	Welander, 2013
	SPM 2
	MNI
	1.5 T
	4mm, 1mm
	8mm
	Pcorr<0.05
	None
	None


GE: CHIPS: Children’s Hospital Imaging Processing Software, NA: Not available, SPM: Statistical Parametric Mapping, FSL: FMRIB Software Library, Tal: Talairach, MNI: Montreal Neurological Institute, L: left, R: right; uncorr: uncorrected, corr: corrected
Table S4 Regional differences of brain activations within patients with bipolar disorder and healthy controls.

	Brain regions (Peak)
	Maximum
	                         Clusters

	
	MNI coordinate    x, y, z
	SDM z-value
	P value uncorrected
	Number of voxels
	Breakdowns (Broadmann areas)

	Bipolar disorders
	
	
	
	
	

	Inhibition
	
	
	
	
	

	Activations
	
	
	
	
	

	R inferior frontal gyrus, orbital part, BA 38
	52,22,-4
	3.767
	0.000004232
	2400
	R lenticular nucleus, putamen, BA 48 (318)

	
	
	
	
	
	R inferior frontal gyrus, BA 45/48/47/38/44/6 (949)

	
	
	
	
	
	R rolandic operculum, BA 48 (120)

	
	
	
	
	
	R temporal pole, superior temporal gyrus, BA 38/48 (93)

	
	
	
	
	
	R striatum (37)

	R superior parietal gyrus, BA 7
	16,-66,52
	4.067
	0.000001132
	2128
	R superior parietal gyrus, BA 7/40/5 (453)

	
	
	
	
	
	R angular gyrus, BA 39/7/19/40 (663)

	
	
	
	
	
	Corpus callosum (244)

	
	
	
	
	
	R inferior parietal (excluding supramarginal and angular) gyri, BA 40/7/39 (319)

	
	
	
	
	
	R superior occipital gyrus, BA 7 (136)

	
	
	
	
	
	R middle occipital gyrus, BA 19/7/39 (153)

	
	
	
	
	
	R precuneus, BA 7/19 (107)

	
	
	
	
	
	R cuneus cortex, BA 19/7 (53)

	L insula, BA 48
	-32,2,8
	2.497
	0.00166446
	111
	L insula, BA 48 (50)

	
	
	
	
	
	L superior longitudinal fasciculus III (36)

	
	
	
	
	
	L lenticular nucleus, putamen, BA 48 (8)

	
	
	
	
	
	L inferior frontal gyrus, BA 45/48 (17)

	R inferior temporal gyrus, BA 37
	44,-60,-12
	2.644
	0.000858009
	114
	R inferior network, inferior longitudinal fasciculus (52)

	
	
	
	
	
	R inferior temporal gyrus, BA 37 (28)

	
	
	
	
	
	R fusiform gyrus, BA 19 (21)

	
	
	
	
	
	R inferior occipital gyrus, BA 19/37 (13)

	R cerebellum, hemispheric lobule VI, BA 37
	34,-52,-32
	2.304
	0.003958642
	105
	R cerebellum, hemispheric lobule VI, BA 37 (71)

	
	
	
	
	
	R cerebellum, crus I, BA 37 (34)

	R anterior thalamic projections
	12,8,0
	3.024
	0.000143468
	76
	R anterior thalamic projections (69)

	
	
	
	
	
	R caudate nucleus, BA 25 (7)

	L inferior frontal gyrus, BA 38
	-34,24,-14
	2.474
	0.001858711
	46
	L inferior frontal gyrus, orbital part, BA 38/47 (32)

	
	
	
	
	
	L insula, BA 47/48 (14)

	R supplementary motor area, BA 8
	6,20,48
	2.403
	0.002570927
	20
	R supplementary motor area, BA 8 (13)

	
	
	
	
	
	R superior frontal gyrus, medial, BA 8/32 (7)

	R anterior cingulate / paracingulate gyri, BA 24
	4,4,40
	2.346
	0.003311098
	10
	R median cingulate / paracingulate gyri, BA 24 (8)

	
	
	
	
	
	L median cingulate / paracingulate gyri, BA 24 (2)

	Deactivations
	
	
	
	
	

	None
	
	
	
	
	

	Working memory
	
	
	
	
	

	Activations
	
	
	
	
	

	R cerebellum, hemispheric lobule VI
	14,-66,-26
	2.656
	0.000859082
	1950
	R cerebellum, crus I, BA 19 (530)

	
	
	
	
	
	R cerebellum, hemispheric lobule VI, BA 19/37/18 (792)

	
	
	
	
	
	Middle cerebellar peduncles (209)

	
	
	
	
	
	R cerebellum, crus I, BA 37 (123)

	
	
	
	
	
	R cerebellum, crus II (115)

	
	
	
	
	
	R fusiform gyrus, BA 19/37 (84)

	
	
	
	
	
	R cerebellum, hemispheric lobule VIII (58)

	
	
	
	
	
	R cerebellum, hemispheric lobule VIIB (39)

	L striatum
	-22,10,4
	4.473
	0.00001663
	1390
	L insula, BA 48/47  （546）

	
	
	
	
	
	L lenticular nucleus, putamen, BA 48 （186）

	
	
	
	
	
	L striatum（161）

	
	
	
	
	
	L superior longitudinal fasciculus III （86）

	
	
	
	
	
	L inferior frontal gyrus, BA 45/47/48/38 （358）

	
	
	
	
	
	L lenticular nucleus, putamen （53）

	R superior longitudinal fasciculus II
	30,-44,42
	3.093
	0.000280023
	667
	R inferior parietal (excluding supramarginal and angular) gyri, BA 40/2/7/39 (420)

	
	
	
	
	
	R superior longitudinal fasciculus II （120）

	
	
	
	
	
	R supramarginal gyrus, BA 40 (74)

	
	
	
	
	
	R angular gyrus, BA 40/39 （32）

	
	
	
	
	
	R superior parietal gyrus, BA 40 (7)

	
	
	
	
	
	R postcentral gyrus, BA 2/3 (14)

	L inferior parietal (excluding supramarginal and angular) gyri, BA 40
	-38,-56,52
	2.663
	0.000843048
	168
	L inferior parietal (excluding supramarginal and angular) gyri, BA 40/7/39 (142)

	
	
	
	
	
	L angular gyrus, BA 39/40 (26)

	R insula, BA 47
	38,24,2
	2.275
	0.003273487
	51
	R insula, BA 47/48 (51)

	L inferior parietal (excluding supramarginal and angular) gyri, BA 3
	-50,-26,44
	2.511
	0.001328707
	30
	L inferior parietal (excluding supramarginal and angular) gyri, BA 3/2 (19)

	
	
	
	
	
	L postcentral gyrus, BA 3/4 (11)

	L middle occipital gyrus, BA 18
	-20,-98,0
	2.244
	0.003704011
	21
	L middle occipital gyrus, BA 18/17 (21)

	Deactivations
	
	
	
	
	

	R rolandic operculum, BA 48
	44,-12,-8
	-1.314
	0.000034988
	679
	R rolandic operculum, BA 48/22 (213)

	
	
	
	
	
	Corpus callosum (166)

	
	
	
	
	
	R superior temporal gyrus, BA 48/42/38 (217)

	
	
	
	
	
	R insula, BA 48 (37)

	
	
	
	
	
	R heschl gyrus, BA 48 (29)

	
	
	
	
	
	R supramarginal gyrus, BA 48 (17)

	R precuneus, BA 23
	4,-58,18
	-1.313
	0.000034988
	324
	Cerebellum, lobule IV / V, BA 18 (82)

	
	
	
	
	
	Corpus callosum (36)

	
	
	
	
	
	L median network, cingulum (36)

	
	
	
	
	
	L calcarine fissure / surrounding cortex, BA 17 (38)

	
	
	
	
	
	L precuneus, BA 23 (27)

	
	
	
	
	
	R precuneus, BA 30/29/23 (38)

	
	
	
	
	
	L lingual gyrus, BA 18 (28)

	
	
	
	
	
	L posterior cingulate gyrus, BA 26/30 (32)

	
	
	
	
	
	R lingual gyrus, BA 17 (7)

	 Healthy controls
	
	
	
	
	

	Inhibition
	
	
	
	
	

	Activations
	
	
	
	
	

	
	
	
	
	
	

	R inferior frontal gyrus, triangular part, BA 45
	52,30,6
	5.706
	~0
	2219
	R inferior frontal gyrus, BA 45/47/48/44 (1186)

	
	
	
	
	
	R insula, BA 48/47 (393)

	
	
	
	
	
	R superior longitudinal fasciculus III (163)

	
	
	
	
	
	R lenticular nucleus, putamen, BA 48 (158)

	
	
	
	
	
	R rolandic operculum, BA 48 (94)

	
	
	
	
	
	R frontal aslant tract (65)

	
	
	
	
	
	R striatum (47)

	
	
	
	
	
	R inferior fronto-occipital fasciculus (44)

	
	
	 
	
	
	R fronto-insular tract 3 (39)

	
	
	
	
	
	R middle frontal gyrus, BA 45 (30)

	R inferior parietal (excluding supramarginal and angular) gyri, BA 39
	50,-52,38
	4.862
	0.000000298
	1605
	R angular gyrus, BA 39/7/40/22/48/19 (668)

	
	
	
	
	
	R inferior parietal (excluding supramarginal and angular) gyri, BA 40 (284)

	
	
	
	
	
	R supramarginal gyrus, BA 40/48/42 (284)

	
	
	
	
	
	R middle temporal gyrus, BA 21/22/37 (161)

	
	
	
	
	
	R superior temporal gyrus, BA 22 (100)

	
	
	
	
	
	R superior longitudinal fasciculus III (40)

	
	
	
	
	
	R superior occipital gyrus, BA 7 (31)

	
	
	
	
	
	R middle occipital gyrus, BA 19 (20)

	
	
	
	
	
	R arcuate network, posterior segment (17)

	Left insula, BA 48
	-32,14,-10
	3.293
	0.000267208
	505
	L insula, BA 48/47 (389)

	
	
	
	
	
	L inferior frontal gyrus, orbital part, BA 47/45 (116)

	R median cingulate / paracingulate gyri, BA 32
	10,8,42
	3.545
	0.000095189
	489
	R median cingulate / paracingulate gyri, BA 24/32 (224)

	
	
	
	
	
	L median cingulate / paracingulate gyri, BA 24/32 (136)

	
	
	
	
	
	R supplementary motor area, BA 32/8/24/6 (69)

	
	
	
	
	
	L supplementary motor area, BA 32 (30)

	
	
	
	
	
	R median network, cingulum (18)

	
	
	
	
	
	L superior frontal gyrus, medial, BA 32 (12)

	L middle frontal gyrus, BA 6
	-38,2,50
	3.552
	0.00009197
	233
	L precentral gyrus, BA 6 (187)

	
	
	
	
	
	L middle frontal gyrus, BA 6 (24)

	
	
	
	
	
	Corpus callosum (22)

	L inferior parietal (excluding supramarginal and angular) gyri, BA 40
	-42,-56,46
	3.431
	0.000153899
	197
	L inferior parietal (excluding supramarginal and angular) gyri, BA 40/7/39 (133)

	
	
	
	
	
	L angular gyrus, BA 39/40/7 (64)

	R striatum
	16,2,-2
	2.853
	0.001629591
	35
	R striatum (35)

	L middle occipital gyrus, BA 19
	-42,-82,-2
	2.969
	0.001013875
	42
	L middle occipital gyrus, BA 19 (22)

	
	
	
	
	
	L inferior occipital gyrus, BA 19 (20)

	L fusiform gyrus, BA 19
	-34,-72,-16
	3.055
	0.000720859
	37
	L fusiform gyrus, BA 19 (37)

	R superior temporal gyrus, BA 42
	64,-30,16
	2.73
	0.002645314
	30
	R superior temporal gyrus, BA 42/22/48 (30)

	R middle frontal gyrus, BA 46
	28,50,26
	2.686
	0.003154516
	10
	R middle frontal gyrus, BA 46 (10)

	Deactivations 
	
	
	
	
	

	None
	
	
	
	
	

	Working memory
	
	
	
	
	

	Activations
	
	
	
	
	

	R inferior frontal gyrus, orbital part, BA 47
	34,26,-6

	3.071
	0.000198305
	988
	R insula, BA 47/48 (505)

	
	
	
	
	
	R lenticular nucleus, putamen, BA 48 (139)

	
	
	
	
	
	R inferior frontal gyrus, orbital part, BA 47/45/48/38 (223)

	
	
	
	
	
	R striatum (63)

	
	
	
	
	
	R insula, BA 38 (28)

	
	
	
	
	
	R inferior frontal gyrus, opercular part, BA 45 (17)

	
	
	
	
	
	R olfactory cortex, BA 48 (13)

	L inferior frontal gyrus, opercular part, BA 44
	-58,12,22
	2.765
	0.000470281
	631
	L inferior frontal gyrus, opercular part, BA 44/48/6 (363)

	
	
	
	
	
	L precentral gyrus, BA 44/6 (190)

	
	
	
	
	
	L middle frontal gyrus, BA 44 (78)

	R angular gyrus, BA 40
	40,-58,52
	3.117
	0.000180244
	382
	R inferior parietal (excluding supramarginal and angular) gyri, BA 40/7/39 (176)

	
	
	
	
	
	R angular gyrus, BA 39/7/40 (206)

	L superior parietal gyrus, BA 7
	-26,-54,48
	2.602
	0.000784934
	183
	L superior parietal gyrus, BA 7 (76)

	
	
	
	
	
	L superior longitudinal fasciculus II (57)

	
	
	
	
	
	L inferior parietal (excluding supramarginal and angular) gyri, BA 7 (50)

	R middle frontal gyrus, BA 46
	36,40,32
	2.321
	0.002353847
	64
	R middle frontal gyrus, BA 46 (61)

	L superior parietal gyrus, BA 7
	-22,-72,44
	2.438
	0.001468778
	20
	L superior parietal gyrus, BA 7
(14)

	
	
	
	
	
	L superior occipital gyrus, BA 7 (6)

	Deactivations
	
	
	
	
	

	L anterior cingulate / paracingulate gyri, BA 32
	-2,48,16
	-1.216
	0.000050485
	670
	Corpus callosum (105)

	
	
	
	
	
	L superior frontal gyrus, BA 11/10/32 (172)

	
	
	
	
	
	R superior frontal gyrus,BA 10/11 (121)

	
	
	
	
	
	L gyrus rectus, BA 11 (57)

	
	
	
	
	
	R gyrus rectus, BA 11 (53)

	
	
	
	
	
	L anterior cingulate / paracingulate gyri, BA 32/11 (79)

	
	
	
	
	
	R anterior cingulate / paracingulate gyri, BA 32/11 (69)

	
	
	
	
	
	L striatum (14)

	R superior temporal gyrus, BA 22
	60,-10,6
	-1.215
	0.000050485
	438
	R superior temporal gyrus, BA 22/48/21 (142)

	
	
	
	
	
	R middle temporal gyrus, BA 21/22/20 (97)

	
	
	
	
	
	R rolandic operculum, BA 48 (57)

	
	
	
	
	
	R heschl gyrus, BA 48 (43)

	
	
	
	
	
	Corpus callosum (42)

	
	
	
	
	
	R insula, BA 48 (35)

	
	
	
	
	
	R temporal pole, superior temporal gyrus, BA 38/21 (22)

	L posterior cingulate / paracingulate gyri
	-10,-28,44
	-1.216
	0.000050485
	296
	L posterior cingulate / paracingulate gyri, BA 23 (97)

	
	
	
	
	
	R posteiror cingulate / paracingulate gyri, BA 23 (86)

	
	
	
	
	
	R median network, cingulum (35)

	
	
	
	
	
	R precuneus (33)

	
	
	
	
	
	L precuneus (24）

	
	
	
	
	
	L median network, cingulum （21）

	R precentral gyrus, BA 4
	40,-18,64
	-1.215
	0.000079989
	103
	R precentral gyrus, BA 6/4 (79)

	
	
	
	
	
	R postcentral gyrus, BA 4/4 (24)

	L superior frontal gyrus, medial orbital, BA 11
	-6,54,-10
	-1.138
	0.002968311
	40
	L superior frontal gyrus, medial orbital, BA 11/10 (40)


MNI: Montreal Neurological Institute, SDM: seed-based d mapping, L: left, R: right, BA: Broadmann areas
Table S5 Subdomain analyses of inhibition and working memory.

	Brain regions (Peak)
	Maximum
	                   Clusters

	
	MNI coordinate    x, y, z
	SDM value
	P value uncorrected
	Number of voxels
	Breakdowns (number of voxels)

	Inhibition
	
	
	
	
	

	Hyperactivations
	
	
	
	
	

	None
	
	
	
	
	

	Hypoactivations
	
	
	
	
	

	
L lenticular nucleus, putamen, BA 48
	-24,8,-6
	-2.996
	0.0000002
	2097
	L striatum (300)

	
	
	
	
	
	L lenticular nucleus, putamen, BA 48 (238)

	
	
	
	
	
	L amygdala, BA 34 (123)

	
	
	
	
	
	L hippocampus (38)

	
	
	
	
	
	L insula, BA 48/47 (373)

	
	
	
	
	
	L inferior frontal gyrus, BA 47 (77)

	
	
	
	
	
	L olfactory cortex, BA 48 (35)

	L supplementary motor area, BA 32
	0,10,46
	-2.348
	0.0000419
	967
	L supplementary motor area, BA 6/32/24 (449)

	
	
	
	
	
	R supplementary motor area, BA 6/32/24 (224)

	
	
	
	
	
	L median cingulate / paracingulate gyri, BA 24/23 (161)

	
	
	
	
	
	R median cingulate / paracingulate gyri, BA 24/32 (94)

	R inferior frontal gyrus, orbital part, BA 47
	36,22,-12
	-1.834
	0.0009788
	348
	R insula, BA 47/38 (167)

	
	
	
	
	
	R inferior frontal gyrus, BA 47/38 (111)

	R lenticular nucleus, putamen, BA 48
	26,6,-4
	-1.682
	0.0021439
	152
	R lenticular nucleus, putamen, BA 48 (67)

	
	
	
	
	
	R striatum (51)

	Working memory
	
	
	
	
	

	Hyperactivations
	
	
	
	
	

	L gyrus rectus, BA 11
	-6,34,-22
	2.549
	0.0000001
	3644
	Corpus callosum (493)

	
	
	
	
	
	L gyrus rectus, BA 11 (533)

	
	
	
	
	
	R gyrus rectus, BA 11 (263)

	
	
	
	
	
	L superior frontal gyrus, BA 11/10 (553)

	
	
	
	
	
	R superior frontal gyrus, BA 11/10 (415)

	
	
	
	
	
	L anterior cingulate / paracingulate gyri, BA 10/32/11 (590)

	
	
	
	
	
	R anterior cingulate / paracingulate gyri, BA 11/32/10 (193)

	
	
	
	
	
	L striatum (99)

	
	
	
	
	
	R stritum (21)

	
	
	
	
	
	L olfactory cortex, BA 25/11 (120)

	
	
	
	
	
	R olfactory cortex, BA 25 (34)

	
	
	
	
	
	L caudate nucleus, BA 25 (34)

	R middle temporal gyrus, BA 22
	54,-38,6
	1.447
	0.0012279
	705
	R middle temporal gyrus, BA 22/21 (338)

	
	
	
	
	
	R superior temporal gyrus, BA 42/22 (270)

	R superior temporal gyrus, BA 22
	60,-10,-2
	1.277
	0.0031874
	43
	R superior temporal gyrus, BA 22/48 (35)

	Hypoactivations
	
	
	
	
	

	L cerebellum, hemispheric lobule VI, BA 37
	-28,-44,-28
	-1.526
	0.0015454
	729
	L cerebellum, hemispheric lobule VI, BA 37/19 (345)

	
	
	
	
	
	L cerebellum, crus I, BA 37 (164)

	
	
	
	
	
	L fusiform gyrus, BA 37 (60)

	L precentral gyrus, BA 6
	-34,-8,56
	-1.915
	0.0001345
	419
	L precentral gyrus, BA 6 (219)

	
	
	
	
	
	L middle frontal gyrus, BA 6/8 (161)

	　
	　
	　
	　
	　
	L superior frontal gyrus, dorsolateral, BA 6 (24)


MNI: Montreal Neurological Institute, SDM: seed-based d mapping, L: left, R: right, BA: brodmann area.

Table S6 Subgroup analyses in patients in euthymic state, diagnosed as type I and without psychiatric comorbidity.

	Brain regions
	Maximum

	
	MNI coordinate    x, y, z
	SDM value
	P value uncorrected
	Number of voxels

	Euthymia
	
	
	
	

	Hyperactivation
	
	
	
	

	R middle temporal gyrus, BA 21
	52,-40,6
	1.539
	0.000092089
	1027

	L gyrus rectus, BA 11
	-6,24,-10
	1.594
	0.000066042
	614

	R superior temporal gyrus, BA 22
	60,-6,-6
	1.294
	0.000641584
	280

	Hypoactivation
	
	
	
	

	L lenticular nucleus, putamen, BA 48/L striatum/L insula, BA 48
	-24,6,-8
	-2.615
	0.000000536
	1886

	L supplementary motor area, BA 6/BA 32
	-4,6,60
	-1.983
	0.000086904
	773

	R striatum/R amygdala, BA 34
/R lenticular nucleus, putamen, BA 48
	20,4,-8
	-1.513
	0.001396298
	262

	R inferior parietal (excluding supramarginal and angular) gyri, BA 2/BA 40
	40,-38,52
	-1.455
	0.001890481
	64

	BD I
	
	
	
	

	Hyperactivation
	
	
	
	

	L superior frontal gyrus, BA 11
	-6,26,-12
	1.544
	0.000059843
	1536

	R superior temporal gyrus, BA 22
	60,-48,18
	1.189
	0.000715017
	640

	R superior temporal gyrus, BA 22
	60,-4,-8
	1.164
	0.000938773
	209

	Hypoactivation
	
	
	
	

	L lenticular nucleus, putamen, BA 48
	-24,6,-6
	-2.410
	0.000013411
	1367

	L supplementary motor area, BA 32
	-2,10,46
	-1.901
	0.000307083
	474

	L caudate nucleus
	-16,-4,18
	-1.480
	0.003141642
	34

	Without psychiatric comorbidity
	
	
	
	

	Hyperactivation
	
	
	
	

	None
	
	
	
	

	Hypoactivation
	
	
	
	

	L lenticular nucleus, putamen, BA 48/L insula, BA 48/L striatum
	-24,10,-8
	-2.533
	0.000001371
	2017

	R lenticular nucleus, putamen, BA 48/R insula, BA 47/R striatum
	26,10,-4
	-2.033
	0.000081122
	1403

	L anterior cingulate cortex, BA 24/L supplementary motor area
	-2,0,46
	-1.579
	0.001495838
	138


MNI: Montreal Neurological Institute, SDM: seed-based d mapping, L: left, R: right, BA: brodmann area.

Table S7 Sensitivity analysis
	Study
	Hyperactivations
	
	Hypoactivations

	
	L gyrus rectus
	R MTG
	
	L striatum
	L SMA
	L cerebellum
	L precentral gyrus

	Adler, 2004
	YES
	YES
	
	YES
	YES
	YES
	YES

	Altshuler, 2005
	YES
	YES
	
	YES
	YES
	YES
	YES

	Fermandez, 2013
	YES
	YES
	
	YES
	YES
	NO
	NO

	Gruber, 2010
	YES
	YES
	
	YES
	YES
	YES
	YES

	Hamilton, 2009
	YES
	YES
	
	YES
	YES
	YES
	YES

	Jogia, 2012
	YES
	NO
	
	YES
	YES
	YES
	YES

	Joshi, 2016
	YES
	YES
	
	YES
	NO
	YES
	YES

	Kaladjian, 2009
	YES
	YES
	
	YES
	YES
	YES
	YES

	Kronhaus, 2006
	YES
	YES
	
	YES
	YES
	YES
	YES

	Lagopoulos, 2007
	YES
	YES
	
	YES
	YES
	YES
	YES

	Mazzolar-Pomietto, 2009
	YES
	YES
	
	YES
	YES
	YES
	YES

	Penfold, 2015
	YES
	YES
	
	YES
	YES
	YES
	YES

	Pomarol_euthymia, 2015
	YES
	YES
	
	YES
	YES
	YES
	YES

	Pomarol_mania, 2015
	YES
	YES
	
	YES
	YES
	YES
	NO

	Robinson, 2009
	YES
	YES
	
	YES
	YES
	NO
	YES

	Roth, 2006
	YES
	YES
	
	YES
	YES
	NO
	YES

	Strakowski, 2005
	YES
	YES
	
	YES
	YES
	YES
	YES

	Townsend, 2012
	YES
	YES
	
	YES
	NO
	YES
	YES

	Welander, 2009
	YES
	YES
	
	YES
	YES
	YES
	YES

	Welander, 2013
	YES
	YES
	
	YES
	YES
	YES
	YES


L: Left, R: Right, MTG: middle temporal gyrus, SMA: supplementary motor area.
