[bookmark: _GoBack]Supplemental Material 1. Statistical analyses
Supplemental Material 1A. Statistical analyses of clinical data 
	Linear mixed effects models were performed to examine differences in VAGUS (-SR and -CR), BCIS composite and subscales, and SAPS scores pre- and post-tDCS. Sequence of stimulation (i.e., computer-generated random list), visit number (i.e., 1, 2 and 3), stimulation condition (i.e., bi-parietal, bi-frontal, and sham), time (i.e., pre- and post-tDCS scores), and the interactions were entered as fixed effects. The model also included a random intercept and a random slope of visit number, having individual participants defined as clusters. Maximum-likelihood (ML) estimations were used (Twisk, 2006). The significance level was established at p0.008 (i.e., 0.05/6) after Bonferroni for multiple testing. 

Supplemental Material 1B. Statistical analyses of task-based fMRI data
	Linear mixed effects model was used to examine the difference in baseline interhemispheric imbalance between patients with schizophrenia and HCs (i.e., left minus right BOLD-response in the PPA using baseline scans from all visits), as well as change in interhemispheric imbalance with bi-parietal compared to sham tDCS. 
	To examine differences in baseline interhemispheric imbalance between schizophrenia and HCs, sequence of stimulation (i.e., computer-generated random list), visit number (i.e., 1, 2 and 3), and group (i.e., schizophrenia and HC) were entered as fixed effects. The model included a random intercept and a random slope of visit number, having individual participants defined as clusters. ML estimation was used. The significance level was established at p0.05. 
	To examine change in interhemispheric imbalance with bi-parietal tDCS, sequence of stimulation (i.e., computer-generated random list), visit number (i.e., 1, 2 and 3), condition (i.e., bi-parietal and sham), group (i.e., schizophrenia and HC), time (i.e., baseline and post-tDCS), and the interactions were entered as fixed effects. The model also included a random intercept and a random slope of visit number, having individual participants defined as clusters. ML estimation was used. The significance level was established at p0.05. 


Supplemental Material 1C. Statistical analyses of regional cerebral blood flow data 
	Linear mixed effects models were used to measure rCBF differences from baseline between conditions. Two separate analyses were performed to examine changes in rCBF in the PPA and dlPFC with bi-parietal and bi- frontal stimulation, respectively. Sequence of stimulation, visit number, group (i.e., HC and schizophrenia), condition (i.e., bi-parietal and sham, or bi-frontal, and sham), time (i.e., baseline and each 5-min interval) and the interactions were entered as fixed effects. The model also included a random intercept and a random slope of visit number, having individual participants defined as clusters. The significance level was established at p<0.025 (i.e., 0.05/2) for multiple testing. ML estimation was used. We used linear contrasts to explore rCBF differences between baseline and each 5-min interval. 





Supplemental Material 2. Electric field modeling of bi-parietal tDCS showing: (A) head model with anode and cathode placed over P4 and P3, respectively; (B) lateral and mid-sagittal view of the electric field strength (norm E, V/m) in the right hemisphere; and (C) in the left hemisphere. 
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Supplemental Material 3. Electric field modeling of bi-frontal tDCS showing: (A) head model with anode and cathode placed over F4 and F3, respectively; (B) lateral and mid-sagittal view of the electric field strength (norm E, V/m) in the right hemisphere; and (C) in the left hemisphere.
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Supplemental Material 4. Functional MRI task designed to confront participants with their beliefs about their illness. An adjustable mirror located above the participant's eyes was used to view the statements projected onto a screen placed at the head of the bed using the E-Prime software (Psychology Software Tools, Pittsburgh, PA). Each statement was presented for 4s, with an interstimulus interval of 2s. Each participant was outfitted with an MR-compatible button-box. 
	



















Supplemental Material 5A. MRI data acquisition
MRI scans were performed on a Discovery MR750 3.0T GE scanner (Milwaukee, WI, USA) at CAMH equipped with an 8-channel head coil. T1-weighted IR-prepared 3D MRI images were acquired (BRAVO, TR=6.74ms; TE=3.00ms; flip-angle 8°; 256×256 matrix; FOV=23cm; slice thickness=0.9mm). 
The fMRI scans consisted of 31 contiguous axial 5.0mm thick slices covering the whole brain, acquired using a T2*-sensitive spiral sequence (TR=2300ms; TE=30ms; flip-angle 60°; 64×64 matrix; FOV=22cm). The first three volumes were discarded for T1-equilibrium effects, and data from the remaining volumes were used. The duration of each scan was 8min and 15s.
rCBF, defined as mL of blood per 100mg of tissue per min (mL/100mg/min), was measured at baseline and at each 5-min interval for the duration of stimulation using a GE pseudo-continuous ASL. This sequence uses 3D fast spin-echo imaging with a spiral readout combined with a pulsed continuous ASL (pCASL) approach and background suppression (Ye et al., 2000). This 3D GE ASL sequence helps generate robust, reproducible perfusion maps with high SNR, reduced motion artifacts, and less distortion in high magnetic susceptibility regions. Five scans were collected and each sequence lasted 4min and 28s. Each sequence consisted of 34 axial 4.0mm thick slices covering the whole brain using the following parameters: TR=4612ms; TE=10.6ms; flip angle=111°; FOV=22cm; post-label delay time 1525ms; number of averages=3; receiver bandwidth=±62.50kHz.

Supplemental Material 5B. Brain volume 
T1 scans were analyzed using the voxel-based morphometry-8 toolbox (http://www.neuro.uni-jena.de/vbm/) in SPM8 to extract grey matter (GM), white matter (WM), and cerebrospinal fluid (CSF). Total brain volume (TBV) was defined as the sum of GM, WM, and CSF. CSF-to-TBV ratio was calculated as a global measure of cerebral atrophy. 

Supplemental Material 6. Task-based fMRI and rCBF: Preprocessing 
Data were preprocessed and analyzed using SPM8 (The Wellcome Department of Cognitive Neurology, London, UK, http://www.fil.ion.ucl.ac.uk). Data from participants with excessive head movement were discarded (Power et al., 2012). 
For task-based fMRI, the functional images were realigned to the first volume using a six-parameter rigid body transformation and a mean image was created. The mean image generated was spatially normalized into standard stereotactic space using the Montreal Neurological Institute (MNI) echo planar imaging (EPI) template. Computed transformation parameters were applied to all functional images and interpolated to isotropic voxels of 2mm. The resulting images were smoothed using an 8-mm full-width half-maximum isotropic Gaussian kernel. Similar to the analysis performed in our original study to identify the neural correlates of IIA in schizophrenia (Gerretsen et al., 2015), first-level contrasts were created using random-effect analyses between total illness awareness (i.e., general illness awareness, symptom awareness, and awareness of need for treatment combined) and illness-independent/control stimuli, and also between each illness awareness category and illness-independent/control stimuli. These contrast images were then used for second-level analyses. 
For rCBF, proton density images were normalized into standard stereotactic space using the MNI EPI template. The same transformation was applied to the perfusion weighted images and smoothed using a 6-mm full-width half-maximum isotropic Gaussian kernel. 

Supplemental Material 7. List of medications 
One participant was taking more than one antipsychotic. Two participants were prescribed high potency (i.e., risperidone), three were prescribed mid-potency (i.e., olanzapine (n=2) and perphenazine (n=1)), and seven were prescribed low potency antipsychotic drugs (i.e., clozapine (n=6) and quetiapine (n=1)). Other concomitant medications included: one participant was prescribed a mood stabilizer (i.e., divalproex sodium), two were prescribed anti-depressants (i.e., sertraline and duloxetine), one was prescribed a benzodiazepine (i.e., clonazepam), and one was prescribed a Z-drug (i.e., zopiclone). 

Supplemental Material 8. Effect of single session stimulation on clinical characteristics
	
	Frontal tDCS                                          (n = 11)
Mean (SD)
	Parietal tDCS                                         (n = 11)
Mean (SD)
	Sham tDCS                                              (n = 12)
Mean (SD)

	SAPS Composite Score
	
	
	

	Pre
	21.80 (12.89)
	22.00 (17.34)
	18.25 (11.43)

	Post
	18.70 (12.92)
	21.82 (17.46)
	18.67 (11.62)

	t-test(df), p-value
	t(9) = 1.262, p = 0.2391
	t(10) = 0.690, p = 0.506
	t(11) = -0.810, p = 0.435

	SAPS Global Score
	
	
	

	Pre
	4.40 (2.72)
	3.09 (2.34)
	3.42 (2.27)

	Post
	3.80 (2.90)
	3.00 (2.61)
	3.50 92.28)

	t-test(df), p-value
	t(9) = 1.20, p = 0.260
	t(10) = 0.246, p = 0.810
	t(11) = -1.000, p = 0.339

	VAGUS-SR Average Score
	
	
	

	Pre
	5.67 (2.30)
	5.16 (2.04)
	5.15 (2.14)

	Post
	5.45 (2.35)
	5.53 (2.24)
	5.33 (2.41)

	t-test(df), p-value
	t(10) = 1.179, p = 0.266
	t(10) = -1.493, p = 0.166
	t(11) = -0.866, p = 0.405

	VAGUS-CR Average Score
	
	
	

	Pre
	4.98 (2.93)
	4.25 (2.23)
	5.10 (2.57)

	Post
	5.32 (2.75)
	4.51 (2.79)
	5.86 (2.22)

	t-test(df), p-value
	t(10) = -0.847, p = 0.417
	t(9) = -1.149, p = 0.280†
	t(11) = -1.933, p = 0.079

	BCIS Composite Score
	
	
	

	Pre
	2.91 (7.44)
	2.27 (7.66)
	1.75 (7.53)

	Post
	5.64 (8.10)
	4.45 (7.89)
	3.50 (7.33)

	t-test(df), p-value
	t(10) = -2.802, p = 0.019*
	t(10) = -1.620, p = 0.136
	t(11) = -2.508, p = 0.029*

	BCIS Self-reflectiveness
	
	
	

	Pre
	11.09 (6.20)
	10.36 (6.04)
	11.17 (5.62)

	Post
	12.18 (6.95)
	12.36 (6.36)
	12.42 (5.61)

	t-test(df), p-value
	t(10) = -1.187, p = 0.263
	t(10) = -2.236, p = 0.049*
	t(11) = -2.159, p = 0.054

	BCIS Self-certainty
	
	
	

	Pre
	8.18 (3.12)
	8.45 (3.53)
	9.42 (4.10)

	Post
	6.55 (2.84)
	7.91 (3.39)
	8.92 (3.70)

	t-test(df), p-value
	t(10) = 3.008, p = 0.013*
	t(10) = 0.896, p = 0.391
	t(11) = 1.00, p = 0.339

	% Correct – fMRI Paradigm Items
	
	

	Pre
	0.61 (0.21)
	0.49 (0.19)
	0.52 (0.23)

	Post
	0.60 (2.21)
	0.55 (0.19)
	0.57 (0.23)

	t-test(df), p-value
	t(10) = 1.099, p = 0.297
	t(10) = -1.662 , p = 0.128
	t(10) = -1.112, p = 0.292


SAPS, Scale for the Assessment of Positive Symptoms; PANSS G12, Positive and Negative Syndrome Scale Insight and Judgement Item. BCIS, Beck's Cognitive Insight Scale. † Missing score from one participant. *p ≤ 0.05
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Supplemental Material 9. Whole brain activation in the schizophrenia compared to the HC group for the contrasts: (A) General illness awareness > control (p < 0.05), (B) Symptom awareness > control (p < 0.01), (C) Awareness of need for treatment > control (p < 0.05). Whole brain activation in the HC compared to the schizophrenia group for the contrasts: (D) General illness awareness > control (p < 0.05), (E) Symptom awareness > control (p < 0.05), (F) Awareness of need for treatment > control (p < 0.05). A low threshold was used to reveal all regional brain activity.
Supplemental Material 10. Hemispheric illness awareness task-based activation at baseline, post bi-parietal, and sham tDCS in the posterior parietal area (PPA) using different contrasts in schizophrenia participants

	Contrasts
	
	n
	L
	R
	t-value, p-value1
	L-R
	ConditionTime2

	Total Illness Awareness > Illness-Independent/Control
	Baseline
	12
	0.38 (2.34)
	-0.59 (2.18)
	t(11)=2.39, p=0.036*
	0.93 (1.41)
	F=4.42, p=0.046*

	
	Post
	Sham
	11
	-0.33 (1.72)
	-1.79 (1.68)
	t(10)=2.82, p=0.018*
	1.46 (1.71)
	

	
	
	Bi-parietal
	10
	1.42 (3.38)
	1.40 (4.52)
	t(9)=0.34, p=0.974
	0.02 (1.73)
	

	General Illness Awareness > Illness-Independent/Control
	Baseline
	12
	-0.01 (0.90)
	-0.25 (0.79)
	t(11)=1.40, p=0.190
	0.25 (0.61)
	F=4.57, p=0.043*

	
	Post
	Sham
	11
	-0.18 (0.40)
	-0.77 (0.69)
	t(10)=2.61, p=0.026*
	0.60 (0.76)
	

	
	
	Bi-parietal
	10
	0.44 (1.09)
	0.41 (1.48
	t(9)=0.16, p=0.874
	0.04 (0.71)
	

	Symptom Attribution > Illness-Independent/Control
	Baseline
	12
	0.15 (0.66)
	-0.12 (0.49)
	t(11)=1.65, p=0.128
	0.27 (0.56)
	F=4.33, p=0.043*

	
	Post
	Sham
	11
	-0.02 (0.71)
	-0.46 (0.56)
	t(10)=2.18, p=0.054*
	0.44 (0.66)
	

	
	
	Bi-parietal
	10
	0.36 (1.24)
	0.48 (1.58)
	t(9)=-0.78, p=0.454
	-0.12 (0.50)
	

	Awareness of Need for Treatment > Illness-Independent/Control
	Baseline
	12
	0.45 (0.77)
	0.03 (0.81)
	t(11)=2.480, p=0.031*
	0.42 (0.59_
	F=2.30, p=0.143

	
	Post
	Sham
	11
	-0.13 (0.88)
	-0.56 (0.81)
	t(10)=2.88, p=0.016*
	0.43 (0.49)
	

	
	
	Bi-parietal
	10
	0.62 (1.37)
	0.51 (1.63)
	t(9)=0.53, p=0.610
	0.11 (0.63)
	

	1 Paired t-test comparisons between left and right brain activity
2 Linear mixed effect model analyses of interaction between condition (i.e., bi-parietal and sham) and time (i.e., baseline and post-tDCS) on L-R (i.e., left minus right hemisphere) BOLD-response
* p ≤ 0.05
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Supplemental Material 11. Regional cerebral blood flow in healthy control participants beneath the anode with 20 min of active bi-parietal (n = 10) (left), bi-frontal (n =7) (top, right), and sham stimulation (n = 11) (bottom, right) compared to baseline. A low threshold of p < 0.05 and a voxel size > 20 was used to reveal all brain regions affected. 
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Supplemental Material 12. Regional cerebral blood flow in schizophrenia participants beneath the anode with 20 min of active bi-parietal (n=11) (left), bi-frontal (n = 9) (top, right), and sham stimulation (n = 12) (bottom, right) compared to baseline. A low threshold of p < 0.05 and voxel size > 20 was used to reveal all brain regions affected.
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Supplemental Material 13. Correlation between the average baseline regional cerebral blood flow in the left and right posterior parietal area (-y) and cerebrospinal fluid to total brain volume (CSF-to-TBV) ratio in schizophrenia (SCZ) and healthy control (HC) participants. 











Supplemental Material 14. Regional cerebral blood flow (mL/100mg/min) during bi-parietal, bi-frontal, and sham stimulation.
	
	
	SCZ + HC
	SCZ 
	HC 

	
	Region of Interest
	0 Min
	5 Min
	10 Min
	15 Min
	20 Min
	0 Min
	5 Min
	10 Min
	15 Min
	20 Min
	0 Min
	5 Min
	10 Min
	15 Min
	20 Min

	Bi-Parietal tDCS
	
	 n = 21 
	n = 20
	n = 11 
	n =10
	 n = 10

	P3 
	Left PPA
	33.56 (13.53)
	36.48 (13.21)
	35.68 (13.60)
	34.81 (11.61)
	34.97 (12.20)
	28.09 (10.53)
	31.12 (11.76)
	29.14 (10.68)
	30.34 (10.54))
	29.62 (11.11)
	39.58 (14.38)
	42.36 (12.68)
	42.88 (13.21)
	39.72 (11.17)
	40.32 (11.29)

	P4 
	Right PPA
	31.23 (12.38)
	35.55 (13.31)
	36.21 (13.82)
	36.16 (13.96)
	36.72 (13.04)
	25.53 
(8.41)
	29.79 (11.26)
	29.66 (10.65)
	30.66 (12.53)
	29.52
(9.70)
	37.51 (13.36)
	41.90 (12.94)
	43.42 
(13.74)
	42.20 (13.47)
	43.92 (12.25)

	Sham tDCS
	
	 n = 23 
	n = 22
	n = 12 
	n =11
	n = 11

	P3
	Left PPA
	34.23 (13.05)
	34.08 (12.72)
	33.95 (12.06)
	34.74 (12.01)
	30.07 (12.79)
	28.71 (10.78)
	28.57 (11.13)
	28.29 (10.48)
	29.83 (10.68)
	30.63 (11.60)
	40.25 (13.05) 
	40.10 (11.97)
	40.13 (10.89)
	40.09 (11.48)
	39.50 (12.88)

	P4
	Right PPA
	30.34 (12.49)
	30.81 (12.85)
	30.51 (13.79)
	30.95 (13.51)
	32.01 (12.07)
	24.86 
(8.09)
	25.25 
(9.16)
	23.98 
(8.36)
	24.82
 (8.30)
	26.83 
(9.31)
	36.33 (13.98)
	36.87 (13.91)
	37.65 (15.22)
	37.65 (15.22)
	37.19 (12.65)

	Bi-Frontal tDCS
	
	n = 16 
	n = 13
	n = 9 
	n = 6
	n = 7

	F3
	Left dlPFC
	43.69 (15.96)
	44.13 (16.71)
	43.70 (17.76)
	43.11 (17.70)
	47.37 (16.78)
	34.61 (10.21))
	35.85 (11.80)
	34.66 (9.62)
	32.79 (10.08)
	39.27 (10.85))
	55.35 (14.67)
	54.78 (16.63)
	55.31 (19.62)
	56.39 (16.81)
	54.31 (18.52)

	F4
	Right dlPFC
	46.70 (14.33)
	47.71 (15.20)
	48.25 (14.98)
	48.79 (14.62)
	50.59 (15.46)
	38.32 (10.22)
	39.61 (11.51)
	40.84 (10.77))
	41.22 (10.55)
	43.02 (11.17)
	57.47 (11.55)
	58.12 (13.27)
	57.76 (14.78)
	58.53 (13.78)
	57.08 (16.36)

	Sham tDCS
	
	 n = 23 
	n = 22
	n = 12 
	n = 11
	n = 11
	n =10

	F3
	Left dlPFC
	38.16 (13.47)
	38.40 (14.35)
	39.37 (13.61)
	38.79 (13.40)
	39.86 (13.37)
	31.87 (9.26)
	31.08 (9.09)
	32.81 (9.80)
	33.15 (9.27)
	32.85 (9.04)
	45.01 (14.34)
	46.38 (15.10)
	46.52 (13.93)
	44.93 (14.86)
	46.88 (13.61)

	F4
	Right dlPFC
	43.40 (15.47)
	42.87 (15.31)
	43.59 (14.30)
	43.54 (16.63)
	42.73 (14.80)
	37.91 (12.48)
	36.15 (10.45)
	37.62 (9.30)
	37.23 (13.33)
	34.98 (10.64)
	49.38 (16.72)
	50.21 (16.80)
	50.11 (16.28)
	50.42 (17.70)
	51.03 (16.81)


SCZ, schizophrenia; HC, healthy control; PPA, posterior parietal area (10mm sphere around peak +/- 46, -70, 36); dlPFC, dorsolateral prefrontal cortex (10mm sphere around peak +/-27, 49, 24).
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