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Figure S1. Flow Diagram for Article Selection for Alcohol Use Disorder.
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Figure S1. AUD = alcohol use disorder; VBM = voxel-based morphometry.
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Figure S2. Flow Diagram for Article Selection for Obsessive-Compulsive Disorder.
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Figure S2. OCD = Obsessive-Compulsive Disorder; VBM = voxel-based morphometry.
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Figure S3. Negative Regression Between GM Differences in OCD Studies and Compulsive
Subscale of the YBOT.

SDM-Z Values J SDM-Z Values
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Figure S3. A) Negative correction between GM volume in the anterior cingulate and compulsive subscale of
YBOT; B) Negative correction between GM volume in the insula and compulsive subscale of YBOT. In both cases
lower volume in OCD patients related to higher YBOT scores.

Figure S4. OCD Metanalysis Controlling for if Studies Were Medication Naive or Not.
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Figure S4. A) Decreased GM in OCD compared to controls in the anterior cingulate B) Decreased GM in OCD
compared to controls in the right insula.
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Table S1. Regression Between GM Differences in OCD Studies and Compulsive Subscale of
the YBOT.

Clusters > 10 Voxels and SDM-Z < -1 and all peak SDM-Z < -1: Negative Regression
Peak MNI Coordinates
X Y V4 SDM-Z | Uncorrected Voxels Brain Region
P-Value
4 54 4 -4.1 0.00002 181 Right medial superior frontal gyrus
46 12 -2 -3.5 0.0003 148 Right insula
8 46 -20 -3.2 0.0006 81 Right gyrus rectus
8 36 6 -3.2 0.0006 45 Right median cingulum
-42 14 -4 -3.0 0.001 20 Left insula
32 -6 0 -2.9 0.002 10 Right putamen
Clusters |2 10 Voxels and SDM-Z > 1 and all peak SDM-Z > 1: Positive Regression
N/A

Table S2. OCD Metanalysis Controlling for if Studies Were Medication Naive or Not.

Clusters > 10 Voxels and SDM-Z < -1 and all peak SDM-Z <-1 (OCD > HC)

Peak MNI Coordinates

X Y V4 SDM-Z | Uncorrected Voxels Brain Region
P-Value
-8 -22 8 -3 0.0015 7 Left thalamus
0 -28 -20 -3 0.0012 11 Bilateral cortico-spinal projections
Clusters > 10 Voxels and SDM-Z > 1 and all peak SDM-Z > 1 (OCD < HC)
-4 40 20 3.6 0.0002 200 Bilateral anterior cingulate
46 -16 -6 4.1 0.00002 167 Right posterior insula
50 6 -10 3.8 0.00008 102 Right middle insula

Table S3. Additional Information for Studies Included in the AUD Analysis.

Study Software | Length of Psychiatric/Neurological Exclusions
Used for | Diagnosis
VBM - years
(SD)
Asenio et al,(1) 2016 SPM5 4.71 Any other Axis I psychiatric disorder including dependence of
(2.93) alcohol or other substance (except for nicotine), presence of
structural brain abnormalities, any systemic or neurological
disease.
Chanraud et al,(2) SPM2 8(6.3) Drug abuse (other than nicotine), anxiety or depressive
2007 disorders and neurological, somatic or other psychiatric
symptoms, including a history of head injury with loss of
consciousness, stroke.
Charlet et al,(3) 2014 SPMS 11.6 (8.4) | Axis I disorders except for alcohol/nicotine abuse/dependence,
epilepsy, other neurological illnesses.
Demirakca et al,(4) SPM8 12.4 (7.4) Axis I lifetime psychiatric disorder, any lifetime substance
2011 dependence (other than alcohol or nicotine), antisocial
personality disorder, neurological illness.
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Fein et al,(5) 2006 SPM2 N/A History or presence of an axis I diagnosis, history of drug
dependence other than nicotine or caffeine, significant
neurological disease, current substance abuse other than
caffeine or nicotine.
Galandra et al,(6) SPM12 10.8 Presence/history of neurological/psychiatric disorders other
2018 (7.21) than AUDs, or any comorbid disorder except for nicotine
dependence.
Grodin et al,(7) 2013 FSL-VBM | 10.3 (7.5) | Neurological abnormalities, or who had a history of psychotic
v.1.1 symptoms.
Guggenmos et al,(8) SPM12 11.7 (9.9) History of or current neurological or mental disorders
2017 (excluding nicotine dependence and alcohol abuse in AD, but
including abuse of other drugs).
Jang et al,(9) 2007 SPM2 10.2 (6.9) Current or past psychiatric disorders, traumatic brain injury,
neurological illness, and other substance use disorder except
for caffeine or nicotine,
Mechtcheriakov et SPM2 N/A History of illicit drug misuse or dependency, major psychiatric
al,(10) 2007 disorders (other than alcohol addiction), history of severe brain
injury.
Nurmedov et al,(11) SPM8 7.7 (4.75) Another psychiatric disorder, a past or current substance use
2016 disorder other than nicotine, neurological disease, dementia,
history of head trauma.
Rando et al,(12) 2011 SPM8 N/A Current dependence on psychoactive substances other than
nicotine or any other axis I disorder.
Segobin et al,(13) SPM5 8.22 Substance dependence (except tobacco), psychiatric problems,
2014 (8.79) or had a history of neurologic pathology.
van Holst et al,(14) SPM8 11.69 Lifetime diagnosis of schizophrenia or psychotic episodes, 12-
2012 9.7 month diagnosis of manic disorder, OCD, and post-traumatic
stress disorder, substance use disorders (except for nicotine),
treatment for mental disorders other than those under study.
J. Wang et al,(15) SPM8 N/A No previous substance dependence or current substance abuse
2018 * other than alcohol and nicotine, A history of head trauma, past
or current neurological disease.
J. Wang et al,(15) SPM8 N/A No previous substance dependence or current substance abuse
2018 * other than alcohol and nicotine, A history of head trauma, past
or current neurological disease.
Wiers et al,(16) 2015 SPM8 14.82 Axis I psychiatric disorders, history of neurological diseases.
(7.4)
Wu et al,(17) 2018 * SPM12 13.9 Current psychotic episode or delirium, history of epilepsy,
(10.1) neurosurgery.
Wu et al,(17) 2018 * SPM12 8.9 (8) Current psychotic episode or delirium, history of epilepsy,
neurosurgery.
Yoon et al,(18) 2017 SPM8 542.7) History of significant head injury, seizure disorder, mental
retardation, other substance abuse (except smoking) or
psychotic disorder.
Zois et al,(19) 2017 SPM8 10.9 (8.9) An Axis-I disorder within the previous 12 months (aside

alcohol and nicotine dependence), epilepsy, neurological
illness.

Table S3. SPM = Statistical Parametric Mapping; FSL = FMRIB's Software Library; VBM = voxel-based
morphometry. * = two subsamples in the study not directly combined and compared to control, so the subsamples
were entered as separate studies.
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Table S4. Additional Information for Studies Included in the OCD Analysis.
Study Software | Length of Psychiatric/Neurological Exclusions Compulsive
Used for | Diagnosis- Subscale
VBM years Score from
(SD) YBOT
Christian et SPM2 N/A Gilles de la Tourette's, Huntington's Disease, 13.9
al,(20) 2008 Parkinson's Disease, encephalitis, strokes, aneurysms,
tumors, CNS infections, degenerative brain diseases,
trauma, dementia, delirium, schizophrenia,
schizoaffective disorder, delusional disorder, brief
reactive psychosis, psychotic disorder NOS, and
mental retardation.
Gilbert, SPM5 8 (10.75) Brain injury, any neurological condition, psychosis, N/A
Mataix-Cols substance abuse.
et al,(21)
2008
Gongalves SPM12 N/A No comorbid conditions. N/A
et al,(22)
2017
Hashimoto SPMS 6.3(3.2) Axis I disorders besides OCD, neurological disease 16.5
et al,(23) and other psychiatric disorders.
2014 *
Hashimoto SPMS 5.2(2.5) Axis I disorders besides OCD, neurological disease 16.2
et al,(23) and other psychiatric disorders.
2014*
Hoexter et SPM5 18.2(10.4) History of head injury with loss of consciousness, 12.9
al,(24) 2012 past/current substance abuse or dependence, lifetime
history of psychosis, suicide risk, any organic
disorders that could affect the central nervous system.
Hou et SPMS 6.3(9.9) | A history of other psychiatric or neurological illness, a 9.8
al,(25) 2013 history of drug or alcohol abuse, Comorbid depressive
and anxious symptoms were not considered as an
exclusion criterion.
Ikari et SPM12 | 15.6(11.4) Comorbid axis I diagnoses (except for major N/A
al,(26) 2017 depression), neurological disorders, head injuries,
histories of clinically significant substance or alcohol
addiction.
Kobayashi SPM8 11.5(7.5) Past or current diagnosis of comorbid schizophrenia N/A
et al,(27) or substance-related disorders, a clinically significant
2015 neurological disease that might influence the
structural brain image.
Kopfivova SPMS5 15.6 (8.3) N/A 8.2
et al,(28)
2009
Lv et al,(29) SPM8 7.39 (8.54) | Any neurological disorders, psychosurgery, current or 12.33
2017 past substance abuse or dependence, or any substantial
physical illness such as brain tumor, brain injury,
stroke, or epilepsy.
Matsumoto SPM5 N/A Patients with psychiatric disorders other than OCD, N/A
et al,(30) such as current major depressive disorder,
2010 schizophrenia, bipolar disorders, and substance abuse.
Moon et SPMS 6.5(5.3) N/A N/A

al,(31) 2018
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Moreira et FSL 6.87 (6.45) History of neurological or comorbid disorders, 11.45
al,(32) 2017 VBM additional Axis I psychiatric disorders besides OCD.

v.l.1
Pujol et SPM99 13 (10.5) Relevant medical, neurological, and other major 13
al,(33) 2004 psychiatric diseases. Specifically, no patient met the
criteria for Tourette syndrome or showed
psychoactive substance abuse. Comorbidity with
anxiety and depression symptoms was not considered
an exclusion criterion.
Real et SPM8 13.6 (8.89) Lifetime history of psychotic disorders, mental 13.2
al,(34) 2016 retardation, a neurological disease other than tic
disorder, lifetime history of substance

abuse/dependence, Comorbidity with other DSM Axis

I disorders was not considered an exclusion criterion.
Riffkin et SPM99 N/A History of significant head injury, neurological 11.2
al,(35) 2005 disorders, seizures, or alcohol and substance abuse or

dependence.
Spalletta et SPM8 13.52 Comorbid psychiatric disorders, a lifetime history of N/A
al,(36) 2014 (10.84) substance dependence or abuse, history of neurologic
illness or brain injury, or dementia.

Subira et SPM8 14.86 Present or past history of psychoactive substance N/A
al,(37) 2013 (7.85) abuse or dependence, mental retardation, neurological
* disease comorbidity except tic disorder, present or

past history of psychotic disorders, Comorbidity with

other Axis I disorders was not considered an exclusion

criterion.

Subira et SPM8 11.68 Present or past history of psychoactive substance N/A
al,(37) 2013 (8.68) abuse or dependence, mental retardation, neurological
* disease comorbidity except tic disorder, present or

past history of psychotic disorders, Comorbidity with

other Axis I disorders was not considered an exclusion

criterion.
Tan et SPM5 4.54.1) All patients with comorbid Axis I psychiatric N/A
al,(38) 2013 disorders or a history of neurologic disorders.
Wanjie SPM8 4.8 (2.55) History of head injury, neurologic disorders. No N/A
Tang et patients had major depressive disorder, generalized
al,(39) 2015 anxiety disorder, Tourette syndrome or other tic-
related disorder.

Wenxin SPMS N/A Organic brain diseases, alcohol or drug addiction, N/A
Tang et other mental disorders in DSM-IV.
al,(40) 2016
Togao et SPM2 12.9 (8.5) Comorbid Axis I diagnosis, neurological disorder, 14.6
al,(41) 2010 head injury, or history of drug or alcohol addiction.
Valente et SPM2 18.3 (10.6) Alcohol or drug abuse, presence of psychotic N/A
al,(42) 2005 symptoms, chronic neurological illness.
Y. Wang et SPM12 | 4.09 (5.05) Serious neurological disorders, nicotine, alcohol or 12.68
al,(43) 2018 substance dependence.
Yoo et SPM2 8.02 (6.1) N/A 10.49
al,(44) 2008

Table S4. SPM = Statistical Parametric Mapping; FSL = FMRIB's Software Library; VBM = voxel-based
morphometry. * = two subsamples in the study not directly combined and compared to control, so the subsamples
were entered as separate studies.
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Table S5. Jackknife Analysis for Alcohol Use Disorder.

Brain Cluster -> 1 2 3 4 5 6 7 8 9 10 11 12 13

Total from the
21 studies 19 19 19 19 19 19 19 19 19 19 19 17 16

Study Excluded
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=~
=
=~
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=

Charlet et al,(3)
2014

Demirakca et
al,(4) 2011

Fein et al,(5) 2006

Galandra et al,(6)
2018

Grodin et al,(7)
2013

Guggenmos et
al,(8) 2017

Jang et al,(9) 2007

Mechtcheriakov
et al,(10) 2007
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=<K X}Z KK xZ <
o ST S S D/ (e SH (£ S (5] 1 L
=<K X}Z KK xZ <
<R }Z KK KZ <
T SR SR e -/ G S ] I L
<R }Z KK KZ <
T SR SR e -/ G S ] I L
=<K }Z KK KZ <
T LS SR e -/ G S ] A L
=<K }Z KK KZ <
T SR SR e -/ G S ] I L
=< <2 |}z <2 <z =
<< < }Z Z 12 <z <

Segobin et al,(13)
2014

=
=
=
=
=~
=
=~
=
=~
=
=~
=
Z

van Holst et
al,(14) 2012
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J. Wang et al,(15)
2018 *

J. Wang et al,(15)
2018 *

Wiers et al,(16)
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Wu et al,(17)
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Wu et al,(17)
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Yoon et al,(18)
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Zois et al,(19)
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Table S5. Brain cluster number meanings: 1) Right median cingulate gyrus; 2) Right insula; 3) Left Heschl’s gyrus
4) Left postcentral gyrus; 5) Right precentral gyrus; 6) Left precuneus; 7) Left cerebellum lobule VIII; 8) Right
cerebellum lobule VIII; 9) Left middle frontal gyrus; 10) Left thalamus; 11) Right parahippocampal gyrus; 12) Right
parahippocampal gyrus; 13) Left hippocampus. * = two subsamples in the study not directly combined and
compared to control, so the subsamples were entered as separate studies.
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Table S6. Jackknife Analysis for Obsessive-Compulsive Disorder.

Supplement

Brain Cluster ->

1

2

3

Total from the 27
studies

21

19

24

22

24
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2008
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2017

Kobayashi et
al,(27) 2015
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al,(28) 2009
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Valente et al,(42)

2005 Y Y Y Y Y
Y. Wang et al,(43)

2018 Y Y Y Y Y
Yoo et al,(44)

2008 N N N N N

Table S6. Brain cluster number meanings: 1) Left thalamus; 2) Bilateral cortico-spinal projections; 3) Bilateral
anterior cingulate; 4) Right posterior insula; 5) Right middle insula. * = two subsamples in the study not directly
combined and compared to control, so the subsamples were entered as separate studies.
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