Supplementary Table S1. Findings from Structural Imaging Studies of Suicidal Thoughts and Behaviors

SA group/

Authors, Mental Groups w/o Female
year* disorder Sl group SA and/or SI n(%)** Age Methods Findings***
STRUCTURAL MAGNETIC RESONANCE IMAGING STUDIES OF GRAY AND WHITE MATTER
Suicide attempt studies
Goodman et BPD + MDD 13 SA 13 HC 20(77) SA: 15.8 (1.1), ROl volume: OFC, ACC, DMPFC, Number of SA associated with W ACC (BA24) volume
al 20111 HC: 16.2 (0.8) DLPFC (combined WM and GM), and AWM (not GM) in posterior
cingulate (BA 23), however, similar association with BPD
symptom severity for both findings
Fradkin et al MDD 29 SA 29 HC 46 (79) SA:17.6 (1.82), W8 cortical thickness and In HC: motor impulsivity associated with A RMPFC/RLPFC
20172 HC:16.9 (1.72) surface area thickness. In SA: motor impulsivity associated with ¥
RMPFC/RLPFC thickness. In SA: non-planning impulsivity
associated with A\ paracentral lobule thickness. No
findings medicated vs unmedicated
Caoet al DD 35SA 18 DC, 47 HC 66 (66) SA:20.63 (3.65), WBVBM GMV and WMV (SPM) SA + Sl vs DC + SI: No differences between groups
20163 DC: 21.39 (3.05),
HC: 20.53 (1.84)
Johnstonetal BD 26 SA 42 DC, 45 HC 43 (63) SA: 20.5(3.0), WB, VBM GMV (SPM) SA +Sl vs DC: W GMV in right medial/lateral OFC
20174 DC:20.6 (3.2), (BA11/47), hippocampus, bilateral cerebellum
HC:20.8(3.3)
Pan et al MDD 28 SA 31 DC, 41 HC ND SA: 16.0 (1.27), WB GMV, WMV and cortical SA + Sl vs DC: W caudal middle frontal gyrus (BA8) volume,
20155 DC: 16.06 (1.47), thickness temporal pole (BA38) thickness, parahippocampal gyrus
HC: 14.48 (1.84) (BA34) volume
Peng et al MDD 20 SA 18 DC, 28 HC 38 (58) SA:27.75(7.21), WBVBM GMV (SPM) SA vs DC (SI not reported): W left PCC, which correlated
20146 DC: 31.06 (7.39), negatively with dysfunctional attitudes
HC: 28.61 (5.45)
Gosnell et al MDD, BD, AA, 20 SA 20 DC, 20 HC 28 (47) SA: 28.9(9.98), ROl volume: thalamus, insula, SA vs DC: W right precentral gyrus, right IFG, right caudal
20167 ANX DC:29.25(11.1), basal ganglia, hippocampus, middle frontal gyrus (DPFC), left precentral lobule and total
HC: 28.9 (10.0) amygdala, corpus callosum, temporal cortex. No association between Sl (regardless of
cortical lobes. history of SA) and any of the ROIs
Soloff et al BPD 44 SA 24 DC, 52 HC 76 (63) SA: 29.6 (8.0), ROI'VBM GMV (SPM), ROIs: IFG, SAvs DC: W insula and larger lingual and middle and
20128 DC: 25.9(5.7), OFC, ACC, middle and superior superior temporal gyri. In SA: HL associated with W lateral
HC:25.9(7.2) temporal cortex, insula, OFC, middle and superior temporal gyri, insula, fusiform
hippocampus, gyrus, lingual gyrus and parahippocampal gyrus
parahippocampus, fusiform
gyrus, lingual gyrus and
amygdala
Monkul et al MDD 7 SA 10 DC, 17 HC 34 (100) SA:31.4(13.9), ROI manual shape tracing, ROls: SA vs DC: A\ right amygdala
2007° DC: 36.5(7.5), OFC, ACC, PCC, amygdala and
HC:31.3(8.3) hippocampus. DLPFC, subgenual
PFC, thalamus, temporal lobe,
caudate and lateral ventricles in
exploratory analyses
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Besteheretal SCZ 14 SA 23 DC, 50 HC 46 (53) SA:34.4(12.1), W8 cortical thickness and mean SA vs DC: SA W in right DLPFC and superior and middle
201610 DC: 28.8(9.7), curvature temporal gyri, temporopolar cortex, and insula
HC: 29.5(7.9)
Giakoumatos  SCZ, SZA or 148 SA (97 341 DC, 262 HC  387(52) SA-HL:35.6 WB GMV, cortical surface area SA vs DC: W GMV in bilateral superior and middle frontal
et al 201411 BD-P HL, 51 LL) (11.7), SA-LL: and thickness gyri (DLPFC), and inferior and superior temporal gyri, left
36.9 (12.2), DC: superior parietal and supramarginal cortex, and right insula
35.9(13.3), HC: and thalamus. High (vs. low) lethality: W GMV in left
38.1(12.5) lingual area and right cuneus across all attempters; left
dorsal ACC (BA32), left inferior parietal cortex, left inferior
temporal gyrus, and right middle temporal gyrus in BD-P;
left lingual gyrus, bilateral pericalcarine, right cuneus and
right lateral occipital cortex in SZ; left middle frontal gyrus
(DLPFC) in SZA.
Rusch et al SCZ 10 SA 45 DC, 55 HC 42 (38) SA:30.3 (6.5): WB VBM GMV and WMV (SPM) SAvs DC: A WMV in bilateral posterior lateral OFC and
200812 DC37.3(11.6) IFG. No GMV differences
Matsuo et al BD 10 SA 10 DC, 27 HC 47 (100)  SA:36.2(10.1), ROI volume, manual shape SA vs DC: no significant differences. In SA: impulsivity
20103 DC:44.2 (12.5), tracing of CC genu, anterior associated with W anterior corpus callosum genu
HC:36.9(13.8) body, posterior body, isthmus
and splenium
Lijffijt et al BD 51SA 42 DC, 45 HC 138 SA: 36.6 (10.7), ROl volume, ROIs: superior SA vs DC: no differences. Lower PFC GMV only in SA with
201414 (100) DC:41.1(11.3) frontal gyrus, rostral and caudal previous hospitalization
middle frontal gyrus, frontal
pole, IFG, medial and lateral
OFC, rostral and caudal ACC
Soloff et al BPD 51 SA (16 HL, 41 (80) SA-HL: 36.1 ROl volume VBM of GMV (SPM),  HLvs LL SA: W GMV in bilateral middle and superior
201415 35LL) (9.2): SA-LL: 27.4  ROls: OFC, ACC, middle and temporal gyri, left lingual gyrus, bilateral lateral OFC, right
(5.9). superior temp gyrus, insula, insula, bilateral fusiform gyrus, right parahippocampus, left
(para-)hippocampus, lingual ventral and dorsal ACC and left hippocampus. In HL SA:
gyrus, amygdala aggression associated with AN ventral and dorsal ACC,
lateral OFC, middle and superior temporal gyri and right
insula, and impulsivity associated with A\ right middle and
superior temporal gyri and W insula. In LL SA: impulsivity
associated with W right middle and superior temporal gyri,
bilateral insula, bilateral lingual gyrus, ventral ACC,
fusiform gyrus, lateral OFC, hippocampus and amygdala
Aguilar et al SCz 13SA 24 DC 0(0) SA:37.1(11.0), WB VBM GMV (SPM) SA vs DC: W medial OFC and superior temporal gyrus
200816 DC: 42.7 (10.2)
Ding et al Past MDD/BD 67 SA 82 DC, 82 HC 98 (42) SA:39.2 (10.6), WB and ROl VBM GMV (SPM) SAvs DC: W OFC (BA47, lateral part of BA11) in exploratory
2015177 DC: 394 and cortical thickness and WB analysis. In SA: lethality last SA associated with 7 right
(9.7),HC: 37.8 surface area, ROIs: OFC, VLPFC, DPFC BA8/9/46), OFC, left VLPFC (BA44/45). Number SA
(8.1) VMPFC (including ACC), and associated with W right DPFC and left OFC. No associations

DLPFC

with SI.
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Gifuni et al Past MDD/BD 61 SA 75 DC, 73 HC 120 (47) SA:38.3(10.7), ROI volume SBM, ROI: corpus SA vs DC: no differences. No correlation corpus callosum
201718 DC: 38.4(9.1), callosum volume and Sl, age at first SA and number of SA
HC: 39.2 (7.0)
Gifuni et al Past DD/BD 73 SA 89 DC, 91 HC 120 (47) SA:39.2(10.6), ROI volume, ROIs: amygdala, SA vs DC: no differences. In SA: lethality SA associated with
20161 DC: 39.4(9.5), hippocampus, caudate, globus W left and right nucleus accumbens
HC: 38.3(8.2) pallidus, putamen, nucleus
accumbens, ventral
diencephalon and thalamus
Harenskietal  SCZ, SZA, BD- 18 SA 18 DC, 59 HC, 0(0) SA:38.9(11.73), WB and ROI VBM GMV (SPM), SA vs DC: W left and right temporal pole
201720 P, or MDD-P 26 HC DC: 40.2 (10.23), ROls: posterior superior
HC:32.5(11.16), temporal cortex, temporal poles
CHC:33.0(9.49) and medial PFC
Nery- BD 19 SA 21 DC, 22 HC 41 (66) SA:39.8 (11.4), ROl volume VBM GMV (SPM), SA vs DC: no differences
Fernandes et DC:42.0(8.6), ROI: corpus callosum
al 201221 HC: 37.7 (13.5)
Vang et al MDD, AD 7 SA 6 HC ND SA: 40 (11.83), ROI volume, ROIs: subcortical SAvs HC: W globus pallidus and caudate, and correlated
201022 matched HC, no  structures with 5-HTT binding. In SA: non-impulsive temperament
details associated with W globus pallidus GMV
Baldacgara et BD 20 SA 20 DC, 22 HC 41 (66) SA:39.94 (11.2), ROl volume VBM GMV and WMV  SA vs DC: no differences total brain volume or cerebellar
al 201123 DC:41.9(8.9), (SPM), ROls: cerebellum volume
HC: 37.7 (13.6)
Wagner et al MDD 10 with SA 15 DC, 30 HC 50 (83) SA:41.0 (12.5): WB VBM GMV(SPM) SA vs DC: W rostral ACC (BA24) and right caudate
201124 and/or first- DC: 34.1(10.5),
degree HC: 35.1(10.4).
relative with
SA
Wagner et al MDD 10 with SA 15 DC, 30 HC 50 (83) SA:41.0(12.5), W8 cortical thickness SA vs DC: W VLPFC (BA47), DLPFC (BA46) and dorsal ACC
2012% and/or first- DC: 34.1(10.5), (BA32). Patients with own versus relative with SA: no
degree HC:35.1(10.4) differences in dorsal ACC, VLPFC, DLPFC
relative with
SA
Duarte et al BD 20 SA 19 DC, 20 HC 34 (57) SA: 41.10 WB and ROl volume VBM GMV SA vs DC: A right rostral ACC (BA24). In SA: HL SA was
201726 (12.64): DC: (SPM), ROIs: OFC, DLPFC associated with A\ insula, LL SA was associated with W OFC
42.26 (11.70), (including IFG), ACC, amygdala, (BA47)
HC: 37.40 hippocampus, thalamus and

(10.20)

insula
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Benedetti et BD 32 SA 104 DC 93 (68) SA (5-HTTLPR WB GMV (SPM) SA vs DC: no differences
al 201427 I/1): 41.4 (10.7),
SA (5-HTTLPRs):
46.4 (12.8), DC
(5-HTTLPR I/1):
48.5 (10.4), DC
(5-HTTLPRs):
46.8 (12.6)
Lee et al MDD 19 SA 19 DC, 20 HC 41 (73) SA:42.0(10.8), ROI volume GMV (SPM), ROIs SA vs DC: W right cerebellum and left angular gyrus
201628 DC:41.1(15.2) not specified
Spoletinietal  SCZ 14 SA 36 DC, 50 HC 35(39) SA:42.9(11.3), ROI volume GMV (FSL), ROls: SA vs DC: A\ right amygdala
20112 DC:39.8 (11.4): lateral ventricles, thalamus,
HC: 40.0 (16.6) caudate, putamen, pallidum,
hippocampus, amygdala, nucleus
accumbens
Benedetti et BD 19 SA 38 DC 38 (67) SA-L-: 43.6 WB VBM GMV (SPM) SA vs DC: W DPFC (BA6/8/9), RLPFC (BA10), OFC
al 201130 (with/without  (with/without (10.4), SA-L+: (BA11/47), dorsal ACC (BA32), parietal and occipital cortex
Lithium) Lithium) 45.6 (11.3), DC- and AN in bilateral superior temporal gyrus. SA with lithium
L-: 45.9 (10.5), vs without: A\ DPFC (BA6/8), OFC (BA11/47), ACC
DC-L+: 46.2 (BA24/32), parietal and occipital cortex and W in bilateral
(13.3) superior temporal gyrus
Colle et al MDD 24 SA 39DC 39 (62) SA: 44.2 (11.9), ROl volume GMV (SACHA, SA vs DC: W hippocampus. No difference between SA in
201531 DC: 47.7 (12.6) automatic segmentation), ROI: last month versus SA >1 month ago
hippocampus.
Dombrovski MDD 13SA 20 DC, 19 HC 30(58) SA: 66.0 (6.4), ROl voxel count basal ganglia SA vs DC: W putamen, associative and ventral striatum
et al 201232 DC: 67.7 (7.0), (caudate, putamen, pallidum) voxel count. In SA: delay discounting associated with ¥
HC: 70.5(7.5) putamen voxel count
Cyprien et al MDD, ANX, BD 21 SAor Sl 234 DC, 180 HC 222 (51) SA:72.2(4.3), ROl volume manual shape SA vs DC: W posterior third of corpus callosum
201133 DC: 71.0(3.8), tracing, ROI: corpus callosum
HC: 71.0 (3.8)
Hwang et al MDD 27 SA 43 DC, 26 HC 0(0) SA:79.1 (5.6), WB VBM GMV and WMV (SPM) SA vs DC: W GMV in DPFC (BA6/8/9/46), precentral gyrus,
201034 DC:79.6 (5.1), postcentral gyrus, superior parietal lobe, inferior parietal
HC: 79.5 (4.3) lobe, cuneus, superior temporal gyrus, insula, cerebellum,
midbrain, W WMV in DPFC (BA6/8/9/46), precentral and
postcentral gyrus, inferior parietal lobe, precuneus,
occipital lobe, external capsule, cerebellum
Lopez-Larson  TBI 19 SA 40 DC, 15 HC 0(0) 18-55 ROI volume, ROI: thalamus SA vs DC: A\ right thalamus
etal 2013%
Jia et al MDD 16 SA 36DC,52HC  55(53)  SA:34.2(13.7),  WBVBM GMVand WMV (SPM)  SAvs DC: no differences
2010% DC: 34.7 (12.5),

HC: 37.1(16.0)
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Kim et al PD 12 SA 25DC 23 (64) 16-60 WB VBM GMV and WMV (SPM) SA vs DC: no differences
201537
Renteria et al MDD 153 SAor 650 DC, 1996 ND SA+SI: 21.10- ROl volume, ROls: nucleus SA+S| with plan vs DC: no differences. Sl vs DC: no
201738 Sl+plan, 298 HC 53.8 (across 7 accumbens, amygdala, caudate, differences
Sl-plan samples), DC: hippocampus, pallidum,
22.9-54.8, HC: putamen, thalamus, ICV
22.9-55.4.
Suicidal ideation studies
Thomas et al PTSD + 47 S1,17 SA 14 DC, 121 HC 89 (49) DC:11.71 (2.6): ROI volume manual shape Sl (with SA) vs DC: AN pituitary
200439 Childhood HC:11.74 (2.5) tracing (IMAGE), ROI: pituitary
maltreatment
Taylor et al MDD 215, 53 DC, 91 HC 108 (65)  SI:33.5(9.1), WB and ROl volume GMV and SI+SA vs DC: W cortical thickness of left insula, left caudal
201540 including 10 DC:37.5(8.9), cortical thickness, ROls: OFC, middle frontal gyrus (DLPFC), left superior parietal cortex,
with past SA HC:29.9(9.1) cingulate cortex, insula, left superior temporal gyrus. No GMV differences
amygdala, parahippocampus,
thalamus, basal ganglia
Caplan et al Epilepsy & 11 SI (No past 40 DC 28 (55) SI: 11.04 (2.06), ROI volume manual shape Sl vs DC: W right orbital frontal gyrus WMV and AN left
20104 MDD, ANX, SA) DC:9.43 (2.07) tracing, ROls: middle frontal temporal lobe GMV
ADHD gyrus, superior frontal gyrus,

OFC, temporal lobe

MAGNETIC RESONANCE IMAGING STUDIES OF WHITE MATTER HYPERINTENSITIES

Suicide attempt studies

Ehrlich et al MDD, BD, PsD, 43 SA 110 DC 39 (26) Entire sample: WMH (Modified version of SA vs DC: AA DWMHs in parietal lobes. All SA subjects had
200342 conduct/ADHD 14.6 (3.4). No Coffey scale) lesions in right posterior parietal lobe

further details

provided.
Ehrlich et al MDD, BD, PsD, 43 SA 110 DC 41 (27) Entire sample: WMH (Modified version of A WMH associated with past SA, driven by PVH. Sl not
200443 conduct/ADHD 14.6 (3.4). No Coffey scale) associated with WMH

further details

provided.
Ehrlich et al MDD 62 SA 40 DC 68 (67) Entire sample: WMH (Modified version of SA vs DC: AN PVH, not DWMH. No association with SI
200544 26.7 (5.5). No Fazekas scale)

further details

provided.
Pompili et al MDD, BD 29 SA 26 DC 41 (63) SA:42.2 (13.5), WMH (Modified version of SA vs DC: AN WMH. Sl was not associated with WMH
20074 DC: 44.6 (14.0) Fazekas scale)
Pompili et al MDD, BD 44 SA 55DC 57 (58) SA: 45.57 WMH (Modified version of SA vs DC: AN PVH, no difference DWMH
200846 (16.10), DC: Fazekas scale)

47327(14.54)
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Ahearn et al MDD 20 SA 20DC 17 (85) SA: 66.0 (5.8), WMH (Coffey and Boyko scales) SA vs DC: AN subcortical GM hyperintensities, and trend
200147 DC: 66.4 (5.7) towards more PVH
Sachs- MDD 23 SA 223 DC 149 (67) SA:66.74 (6.6), WMH (Duke Neuropsychiatric SAvs DC: N WM lesions in the left hemisphere. g
Ericsson et al DC: 69.8 (7.5) Imaging Research Laboratory increase over time in bilateral WMH in SA, which was
201448 modified version of MrX predicted by the number of depressive episodes
software)
DIFFUSION TENSOR IMAGING STUDIES
Suicide attempt studies
Johnstonetal  BD 26 SA 42 DC, 45 HC 43 (63) 14-25 WB FA maps (SPM) SA vs DC: W FA in left uncinate fasciculus, right uncinate
20174 fasciculus and right cerebellum
Lischke et al BPD 13 SA 8 DC, 20 HC 41 (100)  18-45 Tractography based FA and MD SA vs DC: no differences. Number of attempts associated
201749 with seeds in genu, splenium with W FA and MD in splenium and FA in the genu
and body of corpus callosum
Lee et al SCZ 15 SA 41 DC 41 (73) 18-60 WB FA, MD, AD and RD maps SA vs DC: A\ FA in left corona radiata (anterior, superior,
2016%0 (FSL) posterior), superior longitudinal fasciculus, posterior limb
and retrolenticular part of internal capsule, external
capsule, posterior thalamic radiation, sagittal stratum
(including inferior longitudinal fasciculus and inferior
fronto-occipital fasciculus), W AD in retrolenticular part of
internal capsule, posterior thalamic radiation and sagittal
stratum. No differences in MD and RD
Kim et al PD 12 SA 25DC 23 (64) 16-60 FA, MD, AD and RD maps (FSL), SA vs DC: A\ FA in posterior and superior corona radiata,
201537 Tracts: corona radiata, inferior sagittal stratum (including inferior longitudinal fasciculus
longitudinal fasciculus, and inferior fronto-occipital fasciculus), superior
inferiorfronto-occipital longitudinal fasciculus, posterior thalamic radiation,
fasciculus, superior longitudinal retrolenticular part of internal capsule and splenium of the
fasciculus, posterior thalamic corpus callosum. No differences in MD, RD and AD. In SA:
radiation, internal capsule, positive correlation between suicidal ideation and FA of
splenium of corpus callosum the right retrolenticular part of internal capsule and right
and left posterior thalamic radiation. In DC: positive
correlation between suicidal ideation and FA of splenium,
right retrolenticular part of internal capsule and left
posterior thalamic radiation
Mahon et al BD 14 SA 15DC, 15 HC 18 (41) SA:33.3(14.1), WB FA maps SAvs DC: W FA in white matter tract in medial VPFC. In SA:
20125t DC: 36.5(12.3), medial VPFC FA negatively correlated with motor
HC:33.7(12.6) impulsivity
Olvet et al MDD 13 SA 39 DC, 46 HC 52 (53) 18-65 ROI FA and ADC maps (FSL), SA vs DC: W FA in DMPFC. No difference in AD
201452 ROIs: mOFC, DMPFC, rACC, dACC
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Jiaetal MDD 16 SA 36 DC, 52 HC 55 (53) SA:34.2 (13.7), WB and ROl analysis of FA, MD SAvs DC: W FA and AD in the left anterior limb of internal
201036 DC: 34.7 (12.5), and RD maps (DTlstudio), ROls: capsule and W FA and A\ RD in right lentiform nucleus
HC:37.1(16.0) bilateral lentiform nucleus,
bilateral hippocampus, and
bilateral thalamus
Jiaetal MDD 23 SA 40 DC, 46 HC 59 (54) SA: 36.3 (14.5, Tractography based FA with SA vs DC: W percentage of projecting fibers connecting the
201453 DC: 34.0(14.5), seed in left anterior limb of the anterior limb of the internal capsule to the left OFC and
HC:33.3(11.4) internal capsule left thalamus
Lopez-Larson TBI 19 SA 40 DC, 15 HC 0(0) 18-55 ROI FA maps (FSL), ROI: anterior ~ SAvs DC: A\ FA in bilateral anterior thalamic radiation.
et al 20133 thalamic radiation Positive correlation impulsivity and FA in right anterior
thalamic radiation
Cyprien et al BD, MDD 45 SA 46 DC, 30 HC 121 18-50 ROI FA, MD, RD, AD maps (FSL), SA vs HC: no differences that survived multiple comparison
20164 (100) ROIs: genu, body and splenium correction. Number of attempts associated with WV FAin
of corpus callosum genu, body and splenium of corpus callosum. FA in
splenium negatively correlated with suicidal intent
Bijttebier etal  past MDD 13 SA 15DC, 17 HC 32(72) 18-65 Tractography combined with SA vs DC: W structural connectivity in network including
2015% network-based statistics medial VPFC, temporal gyrus, precuneus, cuneus, parietal
cortex, amygdala, hippocampus, occipital regions.
Decreased connectivity between left olfactory cortex and
left ACC
Suicidal ideation studies
Myung et al MDD 24 S| 25DC, 31 HC 52 (65) 18-62 Tractography combined with SA vs DC: W structural connectivity in left hemisphere
201656 network-based statistics and network including striatal regions, frontal regions (DLPFC,
graph analysis IFG, lateral OFC and RMPFC), lateral occipital and superior
parietal regions. Betweenness centrality of left rostral
middle frontal gyrus (DLPFC) positively correlated with
suicidal ideation. Participation coefficient of left rostral
middle frontal gyrus (DLPFC) positively correlated with
impulsivity
Taylor et al MDD 215l, 53 DC, 91 HC 108 (65)  20-50 ROI FA and MD maps (FSL), ROIs:  SA vs DC: AN RD and W FA in the corona radiata, the
201540 including 10 internal capsule, thalamic hippocampal region of the cingulum and the anterior
with past SA radiation, cingulum bundle, thalamic radiation

corpus callosum, uncinate
fasciculus
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Symbols & Abbreviations: *Full citations can be found in the reference list below; **Percentages are rounded to the nearest whole number; ***Results are reported for SA or Sl in comparison with
diagnostic controls. If no diagnostic controls were included in the study, results based on SA or SI compared to healthy controls are reported.

AA: alcohol abuse; ACC: anterior cingulate cortex; AD: adjustment disorder; ADHD: attention deficit hyperactivity disorder; ANX: anxiety disorder; BA: Broadman's Area; BD: bipolar disorder; BD-P:
bipolar disorder with psychotic symptoms; BPD: borderline personality disorder; DC: diagnostic controls; DD: depressive disorder; DLPFC: dorsolateral prefrontal cortex; DMPFC: dorsomedial
prefrontal cortex; DWMH: deep white matter hyperintensities; FA: fractional anisotropy; GM: grey matter; GMV: grey matter volume; HC: healthy controls; HL: high lethality; IFG: inferior frontal
gyrus; LL: low lethality; MD: mood disorder; MDD: major depressive disorder; MDD-P: major depressive disorder with psychotic features; ND: not detailed; OFC: orbitofrontal cortex; PCC: posterior
cingulate cortex; PD: personality disorder; PFC: prefrontal cortex; PsD: psychosis; PVH: periventricular hyperintensities; RLPFC: rostrolateral prefrontal cortex; RMPFC: rostromedial prefrontal cortex;
ROLI: region of interest; SA: suicide attempt; SBM: surface based morphometry; SCZ: schizophrenia; SI: suicidal ideation; SUD: substance use disorder; SZA: schizoaffective disorder; SPM: Statistical
Parametric Mapping toolbox; TBI: traumatic brain injury; VBM: voxel based morphometry; VLPFC: ventrolateral prefrontal cortex; VMPFC: ventromedial prefrontal cortex; WB: whole brain; WM:
white matter; WMH: white matter hyperintensities; WMV: white matter volume; w/o: without; 5-HTTLPR I/I: serotonin transporter long/long genotype; 5-HTTLPRs: serotonin transporter s allele
carriers genotype.



Supplementary Table S2. Findings from Molecular Imaging Studies of Suicidal Thoughts and Behaviors
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Suicide attempt studies

Audenaert et MDD, AD, PsD  9SA 12 HC 8 (38) 19-48 1231-5-1-R91150 for 5-HT2a SA vs HC: ¥ binding potential of 5-HT2a receptors in PFC

al 200157 receptors in PFC

Audenaert et MDD 20 SA 20 HC 24 (60) 19-50 99mTc-Ethyl Cystine Dimer rCBF ~ SA vs HC: 7 perfusion in IFG, ACC, temporal gyrus,

al 200258 SPECT during letter and category  hypothalamus during verbal fluency task
fluency

van MDD, AD, PsD 9 SA 13 HC ND 19-47 1231-5-1-R91150 for 5-HT2a SAvs HC: W binding potential of 5-HT2a receptors in PFC

Heeringen et receptors in PFC

al 2003%°

Amen et al MDD 12 SA 12 DC, 12 HC 3(8) 19-64 99mTc HMPAQ SPECT to assess SAvs DC: W rCBF in subgenual ACC, AN rCBF in right insula,

200960 rCBF dorsal ACC

Willeumieret ~ MD 21SA 36 DC, 27 HC 5 (24) 15-66 99mTc HMPAQ SPECT to assess SA vs DC: W rCBF in frontal, temporal and parietal regions

al 201161 rCBF

Fountoulakis MDD 13 SA, 10 SI 33DC ND 21-60 99mTc HMPAO SPECT to assess SA vs DC: no differences. Sl vs no-Sl: no differences

et al 200462 rCBF

Henningsson MDD, PD 9 SA 9 HC ND 23-67 1231-B-CIT for 5-HTT binding Within SA: carriers of the Val/Val genotype of Val66Met

et al 200963 potential, assessment of had AN SHTT binding potential in the parietal cortex and in
Val66Met polymorphisms the occipital lobes

Bah et al MDD, AD, PD 9 SA 9 HC 0(0) 23-67 1231-B-CIT for 5-HTT binding SA vs HC: no differences. In SA: presence of S-allele of 5-

200864 potential, assessment of SLC6A4  HTTLPR genotype associated with lower 5-HTT binding
polymorphisms potential in frontal, parietal and occipital cortex

Lindstrom et MDD, AD, PD 12 SA 12 HC 4(17) 23-67 1231-B-CIT methods to separate SA vs HC: no differences in 5-HTT or DAT binding. In SA:

al 200465 5-HTT and DAT uptake impulsivity associated with W whole brain 5-HTT binding

Ryding et al MDD, AD, 12 SA 12 HC 4(17) 23-67 1231-B-CIT methods to separate SA vs HC: no differences in 5-HTT or DAT binding. In SA:

2006%6 ANX, PD 5-HTT and DAT uptake impulsivity associated with W 5-HTT binding potential in

inferior/orbital frontal cortex, temporal regions, midbrain,
thalamus, basal ganglia
Vang et al. MDD, AD 7 SA 6 HC 3(23) SA: 40 (11.83), 1231-B-CIT methods to separate SA vs HC: not reported. In SA: significant negative
201022 matched HC, no  5-HTT and DAT uptake correlation between 5HTT binding and globus pallidus
details volume
Suicidal ideation studies
Fountoulakis MDD 13 SA, 10 Sl 33DC ND 21-60 99mTc HMPAOQ SPECT to assess Sl vs DC: no differences. Sl vs no-Sl: no differences

et al 200462

rCBF
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Mental
disorder

SA group/

Sl group

POSITRON EMISSION TOMOGRAPHY STUDIES
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SA and/or SI

Female
n (%)**

Methods

Findings***

Suicide attempt studies

Soloff et al BPD 13 SA 9 HC 22 (100) 18-49 [18F]FDG PET during rest SA vs HC: W rCMRglu in bilateral medial OFC

200367

Yeh et al MDD 5SA 5DC, 10 HC 0(0) 20-25 4-[18F]-ADAM for SERT SA vs DC: AN SERT binding potential in the midbrain,

201568 availability thalamus, striatum and PFC. Suicidal ideation associated
with AN SERT binding potential in the same 4 regions

Soloff et al BPD 21SA 12 DC, 27 HC 32 (53) BPD: 27.5 (7.2), [18F]altanserin for 5-HT2a SA vs DC: AN binding potential of 5-HT2a receptors in the

2014659 HC: 28.8 (8.2) receptor binding potential occipital cortex in females only

Soloff et al BPD 12 SA 2DC, 11 HC 25 (100) 19-46 [18F]altanserin for 5-HT2a SA vs HC: A\ binding potential of 5-HT2a receptors in the

200770 receptor binding potential hippocampus, medial temporal cortex and occipital cortex.
No associations with number of attempts

Cannon et al BD 8 SA 10 DC, 37 HC 36 (65) BD: 30 (9), HC: [11C]DASB for 5-HTT binding SA vs DC: W 5-HTT binding in the midbrain and AN in the

200671 32(9) potential rostral ACC

Oquendo etal MDD 25SA (9 LL, 15 (60) LL: 30.4 (8.7), [18F]FDG PET, fenfluramine vs. HL vs LL SA: W rCMRglu in ACC (BA24/32), IFG (BA44) and

200372 16 HL) HL: 42.9 (10.4) placebo challenge DPFC (BA6/8/9), more pronounced after fenfluramine
challenge. Lower VMPFC rCMRglu associated with lower
impulsivity, higher suicidal intent and higher lethality

Sullivan et al MDD 29 SA 62 DC 59 (65) 18-65 [11C]WAY-100635 for 5-HT1a SA vs DC: no differences in 5-HT1a receptor binding. High

201573 receptor binding potential vs Low lethality SA: A\ 5-HT1a receptor binding potential in
the raphe nuclei. Positive association 5-HT1a receptor
binding potential in the raphe nuclei and suicidal intent.
Positive association 5-HT1a receptor binding potential in
the raphe nuclei and PFC and suicidal ideation

Miller et al BD, MDD 11SA 6 DC, 31 HC 29 (60) 21-61 [11C]DASB for 5-HTT binding SA vs DC: no differences in 5-HTT binding

201674 potential

Yeh et al MDD 8 SA 9DC, 17 HC 18 (53) 20-65 4-[18F]-ADAM for SERT SA vs DC: no differences in SERT binding in individual

201575 availability regions, but AN PFC/midbrain SERT binding ratio. Suicide
intent positively associated with PFC/midbrain SERT
binding ratio

Leyton et al MD, PD, SUD 10 SA 16 HC 7 (28) SA:37.7 (6.4), Alpha-11C-methyl-L-tryptophan SA vs HC: W 5-HT synthesis in lateral and medial OFC

200676 (all HL) HC:35.5(12.0) trapping as index of 5-HT extending into VMPFC, AN 5-HT synthesis in thalamus,

synthesis paracentral lobule, occipital cortex and hippocampus.

Negative correlation suicide intent and serotonin synthesis
in lateral OFC and VMPFC

Parsey et al MDD 9 SA 16 DC, 43 HC 49 (69) MDD: 38.0 [11C]McN 5652 for 5-HTT SA vs DC: no differences in SERT binding

200677 (13.4), HC: 38.8 binding potential

(15.9)
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Miller et al MDD 15 SA 36 DC, 32 HC 41 (49) SA: 38.5(11.5), [11C]DASB for 5-HTT binding SA vs DC: W 5-HTT binding potential in midbrain
201378 DC: 41.0(10.5), potential
HC:32.6 (11.3)
Nye et al MDD 11 SA 10 HC 8 (38) SA: 38.5(13.6), [11CJZIENT for SERT binding SA vs HC: W 5-HTT in the midbrain/pons and putamen
201379 HC:21.3(2.4) potential
Mann et al MDD 8 SA 8 DC, 8 HC ND 21-53 [11CJWAY-100635 for 5-HT1a SA vs DC: no difference in 5-HT1a and 5-HT2a receptor
201880 receptor binding potential, binding
[18F]altanserin for 5-HT2a
receptor binding potential
Oquendo etal MDD 51 past SA, 49 DC 61 (61) 18-65 [11C]WAY-100635 for 5-HT1a Future attempt versus no future attempt: no differences in
20168! 15 future SA receptor binding potential, 5-HTT binding. Higher lethality of future attempts
[11C]DASB for 5-HTT binding associated with A\ 5-HT1a receptor binding potential in
potential insula, DPFC, ACC and raphe nuclei. Sl at follow up
associated with AN 5-HT1a receptor binding in raphe
nuclei, amygdala, hippocampus, parahippocampul gyrus,
temporal lobe, ACC, DPFC, medial PFC, OFC, insula,
occipital lobe, parietal lobe
Sublette et al MDD, BD 13 SA 16 DC 19 (66) SA:36.0 (11.5), [18F]FDG PET, fenfluramine vs. SA vs DC: W rCMRglu in right DLPFC, more pronounced
201382 DC:42.2 (13.0) placebo challenge after fenfluramine challenge, and AN rCMRglu in VMPFC,
not more pronounced after fenfluramine. Sl negatively
correlated with rCMRglu in DLPFC
Suicidal ideation studies
Holmes et al MDD N 5DC, 13 HC 13 (48) MDD: 31 (12), [11C)(R)-PK11195 for TSPO Sl vs no-Sl: AN TSPO availability in ACC and insula
201883 HC: 33 (11) availability index of
neuroinflammation)
Kolla et al BPD ND 28 DC, 14 HC 56 (100) 18-51 [11C JHarmine for MAO-A VT Positive association MAO-A VT in PFC and ACC with SI, but
201684 (index of MAO-A density) also with depressive symptom scores
Van MDD 17 Sl + plan, 12 DC, 20 HC 38 (63) Sl+plans: 46.1 [18F]FDG PET during rest Sl+plans vs SI: 7 rCMRglu in RLPFC and inferior parietal
Heeringen et 118l (10.9),SI: 42.6 lobe
al 20178 (11.6),DC: 51.2
(6.5), HC: 43.8
(13.1)
Ballard et al MDD 12 Sl 8 DC 6 (30) MDD: 48 (12) [18F]FDG PET during rest, Baseline Sl associated with AN rCMRglu in infralimbic
201586 ketamine challenge cortex. Ketamine induced reductions in Sl associated with

reductions in rCMRglu in infralimbic cortex and increases
in rCMRglu in cluster including lingual gyrus, occipital
cortex and cerebellum




Authors, Mental SA group/ Groups w/o Female

year* disorder Sl group SA and/or SI n (%)** Methods Findings***
MAGNETIC RESONANCE SPECTROSCOPY STUDIES

Suicide attempt studies

Jollant et al past MDD 15 SA 10 DC, 33 HC 35 (60) 15 -55 Proton MRS;. Metabolites: SA vs DC: no significant differences. Choline levels
201787 glutamate, glutamine, N- positively correlated with current suicidal ideation
acetylaspartate, myo-inositol,
aspartate, glutathione, GABA, N-
acetylaspartylglutamate, total
choline. ROI: right dorsal PFC

Prescot et al history or 57 withSAor 24 DC 16 (20) SA+S1:37.2(9.1), Proton Magnetic Resonance SA vs DC: no significant differences. In females only, ¥
201888 current MDD, Sl DC: 36.2(9.7) Spectroscopy. Metabolites: GABA in SA+SI compared to DC but no longer significant
PTSD and/or GABA, N- after correcting for age differences
SUD acetylaspartylglutamate,

glutamine, glutamate, creatine.
ROI: dorsal ACC

Rocha et al past BD 19 SA 21 DC, 22 HC 41 (66) SA:39.8 (11.4), Proton MRS; Metabolites: N- SA vs DC: no significant differences
201589 DC:42.0(8.6), acetylaspartate, choline,
HCL37.7 (13.5) creatine, myo-inositol. ROI:
medial OFC

Suicidal ideation studies

Gabbay et al MDD 44 DC, 36 HC 46 (50) 12-21 Proton MRS; Metabolites: GABA  No correlation between GABA and GLX levels in rostral ACC
20179 and GLX. ROI: rostral ACC and Sl

Symbols & Abbreviations: *Full citations can be found in the reference list below; **Percentages are rounded to the nearest whole number; **¥*Results are reported for SA or Sl in comparison with
diagnostic controls. If no diagnostic controls were included in the study, results based on SA or SI compared to healthy controls are reported.

ACC: anterior cingulate cortex; AD: adjustment disorder; ANX: anxiety disorder; BD: bipolar disorder; BPD: borderline personality disorder; DAT: dopamine transporter; DC: diagnostic controls; DLPFC:
dorsolateral prefrontal cortex; DPFC: dorsolateral prefrontal cortex; FDG: fludeoxyglucose; GABA: gamma-aminobutyric acid; GLX: glutamate + glutamine; HC: healthy controls; HL: high lethality; IFG:
inferior frontal gyrus; LL: low lethality; MAO-A: monoamine oxidase A; MDD: major depressive disorder; MRS: magnetic resonance spectroscopy; ND: not detailed; OFC: orbitofrontal cortex; PET:
positron emission tomography; PD: panic disorder; PFC: prefrontal cortex; PsD: psychotic disorder; rCBF: regional cerebral blood flow; rCMRglu: regional cerebral metabolic rate for glucose; RLPFC:
rostrolateral prefrontal cortex; SA: suicide attempt; SERT: serotonin transporter; Sl: suicidal ideation; SP: social phobia; SPECT: single photon emission computed tomography; SUD: substance use
disorder; TSPO: translocator protein, VMPFC: ventromedial prefrontal cortex; w/o: without; 5-HT: serotonin, 5-HTT: serotonin transporter




Supplementary Table S3. Findings from Functional Imaging Studies of Suicidal Thoughts and Behaviors

Authors, Mental

SA group/

Groups w/o

Female

year* disorder

Sl group

SA and/or SI

FUNCTIONAL MAGNETIC RESONANCE IMAGING STUDIES

n (%)**

Methods

Findings***

Suicide attempt studies

Resting State fMRI

Caoet al DD 35SA 18 DC, 47 HC 66 (66) SA:20.63 (3.65), WB fractional zALFF SA vs DC: AN zZALFF in right superior temporal gyrus, left

20163 DC: 21.39 (3.05), middle temporal gyrus, left middle occipital gyrus, left

HC: 20.53 (1.84) angular gyrus, W zALFF in left RLPFC. In SA: negative

correlation impulsivity and zALFF in left RLPFC

Caoetal No DX 19 SA 20 HC 22 (56) SA: 19.8 (1.6), WB ReHo SA vs HC: W ReHo in left fusiform gyrus, lateral OFC

20159 HC:20.3(1.7) (BA47), hippocampus, right angular gyrus, bilateral
parahippocampal gyrus, DLPFC (BA46) and cerebellum, A
ReHo in right inferior parietal lobe, left precuneus, right
medial OFC (BA11)

Zhang et al DD 35SA 18 DC, 47 HC 66 (66) SA:20.63 (3.65), ICA of DMN SA vs DC: W FCin the right precuneus, A\ FC in the left

201692 DC: 21.26 (3.02), lingual gyrus and left cerebellum

HC: 20.48 (1.86)

Kang et al MDD 19 SA 19DC 20(53) SA:42.0(10.8), Amygdala seed-based FC SA vs DC: AN FC left amygdala with right insula and left OFC

20173 DC:41.1(15.2) (BA11), A\ FC right amygdala with left middle temporal
gyrus. In SA: positive correlation between Sl and right
amygdala FC with right parahippocampal gyrus

Cognitive control

Pan et al MDD 15 SA 15 DC, 14 HC 25(57) 12-17 Go-no-go response inhibition, SA vs DC: W dorsal ACC and insula activation during

2011%4 WB response inhibition, driven by greater activity in DC
compared to both SA and HC (i.e., no evidence for
abnormal response inhibition circuitry in SA)

Richard- MDD 25SA 22 DC, 27 HC 47 (61) 18-55 Go-no-go response inhibition, SA vs DC: no significant differences. Suicidal intent was

Devantoy et WB positively associated with thalamus activity during

al 2016% response inhibition

Minzenberg SCz 8 SA+SI,10SI  17DC 10 (26) 18-50 Continuous performance, ROI SA+SI vs SI: W goal-related left dorsal premotor cortex

et al 2014% only frontal cortex (BA6) activity. Sl vs no-SlI: W goal-related ventral ACC,

VMPFC, VLPFC, DLPFC (BA9), RMPFC (BA10), RLPFC (BA10)

extending to DMPFC (BAS8), dorsal ACC (BA24/32). Intensity
of ideation negatively correlated with goal-related activity

in DMPFC (BA6/8), dorsal ACC (BA32), DLPFC (BA9), RMPFC
(BA10), RLPFC (BA10), IFG (BA44/45)




Authors,
year*

Minzenberg
etal 2015%7

Mental
disorder

MD-P

SA group/

Sl group

8 SA+SI, 8 Sl
only

Groups w/o
SA and/or SI

14 DC

Female
n (%)**

13 (43)

18-50

Methods

Continuous performance, WB

Findings***

SA+SI vs SI: W activity in PCC, cuneus and precuneus and
AN activity right OFC (BA47), right RLPFC (BA10), premotor
cortex (BA6), DLPFC (BA9/46), insula during goal-
representation. Positive correlation between intensity of S|
and goal-related IFG (BA45), lateral and medial OFC
(BA11/47), insula and dorsal striatum activity

Minzenberg
et al 2015%

SCZ

8 SA+SI, 7SI
only

17 DC

6 (19)

18-50

Continuous performance, dorsal
ACC seed-based FC

SA+SI vs SI: W dorsal ACC FC with RMPFC and RLPFC
(BA10), DMPFC (BAS8), DLPFC (BA9), dorsal ACC (BA32), IFG
(BA45), superior temporal gyrus, middle temporal gyrus,
precuneus, and PCC during conflict monitoring. Sl vs no-Sl:
A dorsal ACC-precuneus FC during conflict monitoring.
Intensity of ideation was positively correlated with dorsal
ACC FC with paracentral lobe, precuneus, left caudate,
right putamen, right lateral globus pallidus and left
thalamus

Minzenberg
et al 2016%

MD-P

8 SA+SI, 8 Sl
only

14 DC

13 (43)

18-50

Continuous performance, dorsal
ACC seed-based FC

SA+SI vs SI: AN dorsal ACC FC with left DLPFC (BA9), frontal
motor areas (BA4/6), inferior temporal gyrus, middle
temporal gyrus, dorsal ACC (BA24/32) during conflict
monitoring. Sl vs no-Sl: A\ dorsal ACC FC with left DLPFC
(BA9), DMPFC (BA8), premotor cortex (BA6), superior
parietal cortex, inferior parietal cortex, superior temporal
gyrus, middle temporal gyrus. Intensity of ideation
positively correlated with dorsal ACC FC with bilateral
premotor cortex (BA6), inferior and superior parietal
cortex, middle and inferior temporal gyri, middle occipital
gyrus and occipital regions, negatively correlated with IFG
OFC (BA11/47), insula, putamen, globus pallidum,
premotor area (BA6), somatosensory cortex (BA5/7) during
conflict monitoring

Minzenberg
et al 2015100

SCZ

8 SA (all
past Sl)

9 DC (all
past Sl)

ND

18-50

Stroop, ROI frontal cortex

SA vs DC: A\ left DPFC (BA6/8) during cognitive control.

Vanyukov et
al 2016101

MDD

13 SA

13 DC, 22 HC

30 (63)

46-90

Delay discounting, WB

SA vs DC: W left DLPFC (BA9) activation with increasing
value of smaller immediate reward, with a larger decrease
in people with better planned SA. Longer versus shorter
delay of delayed reward associated with W left
parahippocampal gyrus and middle occipital gyrus
activation during trials

Decision making and reward processing

Pan et al
20713102

MDD

15SA

14 DC, 13 HC

23 (55)

12-17

lowa gambling, WB

SAvs DC: W right thalamus activation during risky choices.
No association between activity in thalamus and lethality
of attempt and severity of SI




Mental
disorder

Authors,
year*

SA group/

Sl group
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SA and/or SI
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n (%)**
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Methods

Findings***

Olié et al MDD 15 SA 23 DC, 35 HC 0(0) 18-60 lowa gambling, ROI OFC, VLPFC, SA vs DC: W activation in left DPFC (BA8/9/46) during risky
2015103 MPFC, ACC, DPFC choices, AN activation in bilateral DPFC, right OFC
(BA11/47), right dorsal and ventral ACC (BA24/32) during
winning
Baek et al past MDD 10 SA 12 DC, 22 HC 24 (55) 18-44 Risk and loss aversion, ROI SA vs DC: W subgenual ACC (BA25) activity in response to
2017104 striatum, OFC, VMPFC, ventral potential gain. In SA: insula activity correlated negatively
ACC, midbrain with the subjective value of probabilistic gain and loss
Jollant et al MDD 13 SA 12 DC, 15 HC 0(0) 22-59 lowa gambling, ROI OFC, ACC, SA vs DC: WV lateral OFC (BA47) and occipital cortex
2010105 occipital cortex, activation during risky choices. No differences in activation
precuneus/angular gyrus, during gain vs loss trials. No associations with S|
thalamus, cerebellum, caudate,
cuneus, superior frontal gyrus,
parietal cortex
Dombrovski MDD 15 SA 18 DC, 20 HC 31(59) 60+ Probabilistic reversal learning, SA vs DC: W activity in ventral ACC (BA24/25/32) during
et al 2013106 WB expected reward. Poor planning of attempt associated
with W activity of paralimbic network (ventral ACC/VMPFC,
PCC, precuneus) during expected reward
Memory
Reisch et al SR-depression 8 SA ND 8 (100) SA:38.5(13.1) Recall of a mental pain, suicide Recall of own suicidal episodes (mental pain and suicide
2010107 action and neutral conditions action) vs neutral condition: W activation in left DLPFC
using autobiographical scripts of ~ (BA46), right RLPFC (BA10), left DMPFC (BA6), A\ right
a recent episode of SA, WB parahippocampal gyrus, right cuneus, left middle temporal
gyrus and cerebellum. Recall of suicide action vs mental
pain: AN activation in the left DMPFC (BA6), right dorsal
ACC (BA32) and left hippocampus
Silvers et al BPD 46 SA 14 DC 60 (100)  SA:30.0(9.8), Reappraisal of negative SA vs DC: AN lateral OFC activation during both reappraisal
2016108 DC: 26.7 (5.0) autobiographical memories, ROl and immersion, and 7 precuneus and cuneus activation
lateral OFC during reappraisal of memories. In SA: regulation success
associated with greater cuneus and precuneus activity
Emotion processing
Pan et al MDD 14 SA 15 DC, 15 HC 25(57) 12-17 Viewing of angry, happy and SA vs DC: AN activity in right dorsal ACC, bilateral primary
2013109 neutral faces, WB activity and sensory cortex, left DLPFC (BA9), right middle temporal
right dorsal ACC seed-based FC gyrus, 7 activity in insula and W FC between dorsal ACC
and bilateral insula in response to angry faces. In DC:
suicidal ideation was negatively correlated with left DLPFC
activation during angry faces
Johnstonetal BD 26 SA 42 DC, 45 HC 43 (63) 14-25 Viewing of happy, neutral and SA vs DC: W FC amygdala with left OFC (BA11/47), RPFC

20174

fearful faces, amygdala seed-
based FC

(BA10), ventral ACC (BA32) in response to happy and
neutral faces. SA lethality associated with WV FC amygdala
with left ventral PFC in response to happy, neutral and
fearful faces. In SA: Sl was negatively correlated with FC
between amygdala and RPFC (BA10)
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SA and/or SI
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Methods
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Olié et al MDD 15 SA 23 DC, 35 HC 0(0) 18-60 Viewing of angry, happy, sad and  SA vs DC: A\ activation in left OFC and VLPFC in response to
2015103 neutral faces, ROl OFC, VLPFC, angry faces, and W activation in right ACC in response to
MPFC, ACC, DPFC sad faces
Kim et al DD 14 SA 22 HC 26 (72) 20-47 Viewing of angry, happy, sad and  SA vs HC: A\ activation in the left DLPFC, IFG, thalamus and
2017110 neutral faces, and pictures of PCC when viewing knives versus natural landscapes. No
suicidal means, WB differences in activity while viewing emotional faces
Jollant et al MDD 13 SA 14 DC, 16 HC 0(0) SA: 40.3 (11.3), Viewing of angry, happy and SA vs DC: AN activation in in right lateral OFC (BA47) and W
2008111 DC: 43.9 (10.6), neutral faces, WB activation in right DMPFC (BA6) in response to intense
HC: 32.4(9.8) angry faces, AN activation in right rostral ACC (BA32) and ¥
activation in right cerebellum to mild happy faces, g\
activation in right cerebellum in response to mild angry
faces
Vanyukov et MDD 18 SA 13 DC, 18 HC 26 (53) 60+ Angry and fearful faces versus SA vs DC: no differences. In SA, higher activation of IFG
al 2015112 shape matching, WB (BA44/45) while matching angry faces was associated with
poorer planning of attempt
Self-referential processing
Quevedoetal DD 43 HS 39S, 37 HC 72 (61) HS: 14.9 (1.6), Emotional Self-Other Morph- HS vs LS: W activity in RMPFC (BA10) and in a cluster
2016113 LS:14.9(1.8), Query (ESOM-Q), WB including parahippocampus, hippocampus, and amygdala
HC: 14.5(1.5) during happy self faces versus happy other faces. When
controling for depression severity: HS vs LS: 7
PCC/precuneus and rostral ACC/BA10 during self faces.
Social exclusion
Olié et al past MD 36 SA 41 DC, 28 HC 105 19-54 Social exclusion (Cyberball), WB SA vs DC: W activation in left supramarginal gyrus and
2017114 (100) posterior insula during social exclusion
Suicidal ideation studies
Resting State fMRI
Cullen et al MDD ND 41 DC, 29 HC 54 (77) MDD: 15.7 (2), Amygdala seed-based FC No significant correlation between amygdala FC and
2014115 HC: 16.0(2) suicidal ideation
Ordaz et al MDD 40 SI (33% 30 (75) 14-17 ICA of DMN, ECN, and SN W Network coherence of left ECN, anterior DMN and SN
2018116 past SA) associated with AN lifetime SI, only association with left
ECN remained after controlling for depressive and anxiety
symptom severity. Left ECN also associated with past SA at
a trend-level
Chase et al MDD 34 S| (18 past 40 HC 50 (68) 18-35 PCC seed-based FC Sl vs HC: AN dorsal PCC FC with left middle temporal gyrus.
2017117 SA) SA vs no-SA: A\ dorsal PCC FC with left IFG
Du et al MDD 28 S| 20 DC, 30 HC 55 (71) SI:32.5(9.9), Rostral ACC seed-based FC Sl vs DC: W FC right rostral ACC to medial OFC and right
2017118 DC: 37.1(10.6), middle temporal gyrus, finding for right middle temporal
35.7 (10.2) gyrus remained when corrected for depressive symptom

severity




SA group/

Authors, Mental Groups w/o Female
year* disorder Sl group SA and/or SI n (%)** Methods Findings***
Kim et al MDD 23 SI (7 past 23 DC, 36 HC 68 (83) SA: 47, S1: 57, Graph theory and network- Slvs DC: W FCin a network including left lateral OFC, left
2017119 SA) DC: 52.7, HC: based analysis and right caudate, right putamen, left middle temporal
56.5 gyrus, left and right thalamus and left postcentral gyrus.
Node strength, clustering coefficient, regional efficiency of
lateral OFC, left and right thalamus negatively correlated
with Sl
Cognitive control
Matthews et MDD, PTSD, 133l 13DC 0(0) SI: 29.5 (4.7), Stop signal response inhibition, Slvs DC: AN left dorsal ACC (BA24), RLPFC (BA10), DLPFC
al 2012120 TBI DC: 27.1(3.6) WB (BA9/46), supramarginal gyrus, OFC (BA11), DMPFC (BA6)
and superior temporal gyrus during error processing
Lee et al SCZ ND 28 DC, 17 HC 8 (18) SH: 43.6 (11.3), Go-no-go response inhibition, Positive correlation right DLPFC (BA9) activity during
2015121 DC: 38.9(7.3), WB response inhibition and current Sl in self-harm but no
HC:37.9(12.9) association in no-self-harm group
Zhang et al SCz 14 Sl 19 DC, 15 HC 24 (50) 18-45 N-back, dynamic causal High vs Low risk: W no difference in activation of and
2013122 modelling with PCC and MPFC connectivity between VMPFC and PCC. VMPFC activity was
seeds positively related with suicide risk
Decision making and reward processing
Quevedo etal MDD ND 38 DC, 30 HC 44 (65) DC: 30.7 (7.7), Card guessing, ventral striatum Positive correlation between Sl and left ventral striatum FC
2017123 HC:32.0(6.1) seed-based FC with DMPFC, DLPFC and dorsal ACC during loss trials
Motor control
Marchand et MDD 5SA 17 DC 0(0) 22-45 Motor activation, putamen seed-  Positive correlation between Sl and left putamen FC with
al 2012124 based FC left DMPFC and right putamen, and right putamen FC with
left putamen. Left putamen FC with DMPFC also associated
with depressive symptom severity
Marchand et MDD, BD 22 S| 18 DC ND 21-45 Motor activation, PCC seed- Positive correlation between Sl and PCC FC with left DLPFC,
al 2013125 based FC DMPFC and IFGs in MDD but not BD. PCC FC with IFG and
DLPFC also associated with depressive symptom severity
Marchand et BD-II 10l 6 DC, 19 HC 0(0) BD-11: 32.9(7.5), Motor activation, ROl putamen Negative correlations between a history of Sl and
al 2011126 HC:33.7(12.5) activation in left putamen
Emotion processing
Marchand et BD 10 past SI (3 6 DC, 19 HC 0(0) 21-60 Viewing of happy, fearful and No correlation between brain activity during the task and
al 2011127 past SA) neutral faces, ROl amygdala and  history of Sl

subgenual ACC




Authors, Mental SA group/ Groups w/o Female

year* disorder Sl group SA and/or SI n (%)** Methods Findings***

Just et al No DX 17 SI (9 past 17 HC 26 (77) SI:22.9 (3.6), Neurosemantic analyses of Sl could be discriminated from HC with 91% accuracy.

2018128 SA) HC:22.1(2.8) concepts related to suicide, Most discriminating regions were the left VMPFC, left
positive and negative affect, DMPFC extending to dorsal ACC, right middle temporal
machine learning on voxels with  gyrus, left inferior parietal cortex, and left IFG. SI+SA group
stable semantic tuning curves could be discriminated from SI without SA with 94%

accuracy, with most discriminating regions including the
left VMPFC, left DMPFC extending to dorsal ACC, right
middle temporal gyrus

Emotion regulation

Miller et al No DX 14 Sl (4 past 32 without SI 29 (63) 13-20 Emotion regulation, WB Sl vs no-Sl: W activity in thalamus, IFG/DLPFC (BA44/9),

2018129 SA) temporoparietal junction and cerebellum and AN activity in
temporal pole during passive viewing of negative pictures,
AN activity in DLPFC (BA9) during regulation of negative
emotional pictures

NEAR-INFRARED SPECTROSCOPY STUDIES

Suicide attempt studies

Tsujii et al MDD 30 SA 38 DC, 40 HC 69 (64) SA:37.6 (10.0), Verbal fluency SA vs DC: W verbal fluency task induced changes in mean
2017130 DC: 38.8(9.7), oxy-HB in left precentral gyrus
HC: 38.2 (10.2)

Suicidal ideation studies

Puetal MDD 315l 36 DC, 67 HC 76 (57) SI:57.3(15.7), Verbal fluency Sl vs DC: W verbal Fluency task induced changes in oxy-Hb
2015131 DC: 58.7 (16.5), in right DLPFC, lateral OFC and right RLPFC
HC: 58.1(17.8)

Symbols & Abbreviations: *Full citations can be found in the reference list below; **Percentages are rounded to the nearest whole number; **¥*Results are reported for SA or Sl in comparison with
diagnostic controls. If no diagnostic controls were included in the study, results based on SA or SI compared to healthy controls are reported.

ACC: anterior cingulate cortex; BA: Broadman’s Area; BD: bipolar disorder; BD-II: bipolar Il disorder; BPD: borderline personality disorder; DC: diagnostic controls; DD: depressive disorder; DLPFC:
dorsolateral prefrontal cortex; DMN: default mode network; DMPFC: dorsomedial prefrontal cortex; DX: diagnosis; ECN: executive control network; FC: functional connectivity; HC: healthy controls;
HS: high suicidality; ICA: independent component analysis; IFG: inferior frontal gyrus; LS: low suicidality; MDD: major depressive disorder, MD-P: psychotic mood disorder, MPFC: medial prefrontal
cortex; ND: not detailed; OFC: orbitofrontal cortex; oxy-HB: oxygen-hemoglobin; PCC: posterior cingulate cortex; PFC: prefrontal cortex; PTSD: posttraumatic stress disorder; ReHo: regional
homogeneity; RLPFC: rostrolateral prefrontal cortex; RMPFC: rostromedial prefrontal cortex; SA: suicide attempt; SCZ: schizophrenia; SI: suicidal ideation; SN: salience network; SR-depression: self-
reported depression; ROL: region of interest; TBI: traumatic brain injury; VLPFC: ventrolateral prefrontal cortex, VMPFC: ventromedial prefrontal cortex; WB: whole brain; w/o: without; zALFF: z score
amplitude of low frequency fluctuations
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