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Over 800,000 people die by suicide each year globally, with non-fatal self-harm 20 times 
more common. With each episode of self-harm, the risks of future self-harm and suicide 
increase, as well as personal and healthcare costs. Therefore, early delineation of those 
at high risk of future self-harm is important. Historically, research has focused on clinical 
and demographic factors, but risk assessments based on these have low sensitivity to 
predict repetition. Various neurocognitive factors have been associated with self-harming 
behavior, but it is less certain if we can use these factors clinically (i) as risk markers to 
predict future self-harm and (ii) to become therapeutic targets for interventions. Recent 
systematic reviews and meta-analyses of behavioral tasks and fMRI studies point to an 
emerging hypothesis for neurocognition in self-harm: an underactive pre-frontal cortex 
is unable to respond appropriately to non-emotional stimuli, or inhibit a hyperactive 
emotionally-/threat-driven limbic system. However, there is almost no imaging data 
examining repetition of self-harm. Extrapolating from the non-repetition data, there may 
be several potential neurocognitive targets for interventions to prevent repeat self-harm: 
cognitive training; pharmacological regimes to promote non-emotional neurocognition; 
or other techniques, such as repetitive transcranial magnetic stimulation. Hence, there is 
an urgent need for imaging studies examining repetition and to test specific hypotheses. 
Until we investigate the functional neurocognitive basis underlying repetition of self-harm 
in a systematic manner using second-generational imaging techniques, we will be unable 
to inform third-generational imaging and potential future clinical applications.

Keywords: self-harm, neurocognition, functional magnetic resonance imaging, structural magnetic resonance 
imaging, risk prediction, suicide, cognitive tasks

seLF-HArM AND risK AssessMeNt FOr PreDictiON OF its 
rePetitiON

What is self-Harm and Why is it important?
Self-harm, where an individual intentionally causes physical harm to themselves by self-injury 
or self-poisoning irrespective of motivation (1, 2), affects both those with and without previously 
diagnosed mental illness. Any episode of self-harm potentially results in (i) serious morbidity or 
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(ii) death by suicide. Studies suggest that between one in 20 and 
one in 40 self-harm episodes with reported intent to die ends in 
completed suicide (3–5). Globally, over 800,000 people die by 
suicide annually (6–8), and it is estimated that by 2020, suicide 
will contribute more than 2% to the global burden of disease (9). 
In the UK, and internationally, the total number of suicides in 
the general population has been rising since 2009 (8, 10, 11) with 
this rise most marked in men aged 45–54 years (10). However, 
self-harm and suicide remain important throughout the lifespan: 
suicide is the second most common cause of death in young peo-
ple in the UK (12) with a conservative estimate of 10% of young 
people reporting at least one episode of self-harm (13).

Historically, the over-arching term “self-harm” has been 
divided into “parasuicide” (no reported intention from the indi-
vidual concerned to die) and “attempted suicide” (where there is 
a reported intention to die). However, reported intent of previous 
episodes of self-harm does not appear to correlate with future 
self-harm or suicide (14–16). This may be because of conscious 
or subconscious underreporting by the individual, or it may be 
because the pathophysiology of self-harm and the potential future 
pathway is the same regardless of previous conscious intent. For 
this reason, both the World Health Organization (WHO) and 
the UK National Institute of Health and Care Excellence (NICE) 
include all behavior regardless of method or intent in their 
definitions of self-harm (1, 2). However, intent remains used as a 
delineating factor particularly in the US to separate non-suicidal 
self-injury (NSSI) from suicidal attempts, which are then treated 
separately for clinical and research purposes. However, recent 
research shows that self-harm method switching occurs routinely 
in individuals (17). If, in fact, this dichotomy is false, by separat-
ing out self-harm on presumed or purported intent or method 
used we may be reducing the number of available participants for 
studies into self-harm.

How Have Predictors of self-Harm Been 
Approached and Analyzed?
Prevention of suicide remains difficult, partly because the 
complex underlying cognitive processes remain only partially 
understood (18, 19). The few successful prevention strategies 
have appeared to focus on public health level interventions, 
such as paracetamol sale restrictions (20). Suicide prevention 
is in need of markers that predict future self-harm and serve 
as a basis for intervention (21). To date, self-harm research has 
focused on retrospective identification of high-risk individuals 
following self-harm using demographic and clinical factors, e.g., 
age, sex, diagnosis of mental illness (22–25). This is because this 
information is easily achievable from patient records rather than 
requiring direct patient contact (26, 27), which is more difficult, 
costly, and has many ethical implications. However, the increas-
ing suicide rate of late despite our improved understanding of 
demographic and clinical factors indicates that these factors are 
inadequate in terms of predicting future risk of self-harm alone. 
Standard risk assessment tools based on these factors, such as the 
SADPERSONS tool, do not appear to accurately predict individu-
als requiring psychiatric admission or community aftercare, or to 
predict those who repeat self-harm (28). Furthermore, the 2014 
UK confidential inquiry report on suicides in primary care found 

that 37% of those who died by suicide between 2002 and 2011 did 
not have a mental health diagnosis recorded on their GP records 
(11). This reinforces the fact that to prevent suicides we need to 
learn how to identify high-risk people in those not previously 
known to mental health services or with known mental illness.

What is Already Known about Predicting 
repetition of self-Harm?
There is almost ubiquitous evidence that the most important 
predictor of future self-harm is past self-harm (14, 29–31). After 
a first episode of self-harm, approximately one in six patients 
repeats self-harm over the first year, and one in four after 4 years 
(14). With repetition, there is an increasing risk of suicide (32) 
and increased costs personally and to the health service (33). 
Therefore, the study of prediction of repetition of self-harm is 
very important to try and reduce the personal, clinical, social, and 
financial burdens of self-harm and suicide.

Repetition of self-harm has been associated with various 
demographic and clinical factors, including (i) sociodemographics 
[extremes of age, and low educational level (30, 34), being unmar-
ried (35), and being unemployed (36)]; (ii) personal history [abuse 
in childhood (37)]; and (iii) specific mental disorder diagnosis 
[personality disorder (38), anxiety disorder (39), depression (27), 
and substance and alcohol misuse (40, 41)]. However, although up 
to 90% of people who die by suicide have a psychiatric disorder (42), 
making this a risk factor for self-harm, most people with a mental 
illness will not self-harm. Thus, psychiatric diagnosis is not very 
helpful in terms of predicting suicide or why an individual might do 
so (19). The most commonly used risk assessment tool in England 
based on clinical and demographic factors, the SADPERSONS tool 
(43), does not accurately predict individuals requiring psychiatric 
admission or community aftercare, or repeat self-harm (28).

Why is repetition of self-Harm Particularly 
important?
In the longer term, it appears possible that repetition of self-
harm in young people may act as a marker of an emerging wider 
psychopathological process, resulting in long-term contact with 
mental health services and need for care. The self-harm itself 
may or may not persist (44, 45), but young people who self-harm 
repeatedly appear at greater risk of serious mental illness and 
poor educational and occupational outcomes in later adulthood 
(45). Therefore, a greater understanding of repeat self-harm, 
and its neurobiological basis, is vital to be able to both predict 
and prevent suicide, but also to alleviate current and long-term 
mental distress, and to aid early detection of young people at high 
risk of future psychiatric difficulties.

NeUrOBiOLOGicAL BAsis FOr 
NeUrOcOGNitiON iN seLF-HArM

self-Harm as a complex clinical 
syndrome at Least Partly independent of, 
but influenced by, Diagnosis
Prediction of future risk of self-harm is likely to be enhanced if 
this non-individualized data (demographic and clinical factors) 
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could be combined with more personalized individual-based fac-
tors, such as personality and cognition. Self-harm is likely to be 
best understood as an interaction between underlying individual 
susceptibilities to self-harm (such as personality and cognitive 
factors) and current social and health stressors (such as employ-
ment or financial issues, mental and physical illness, and negative 
life events), known as a “stress–diathesis model” (18, 19, 46, 47). 
Various stress–diathesis models of self-harm exist, typically based 
on the concept that self-harm may represent a clinical syndrome 
in its own right (19, 47, 48). This is consistent with recent National 
Institute of Mental Health guidance in the US which has reported 
that it will only commission and fund future research if it crosses 
existing diagnostic boundaries and instead focuses on clinical 
syndromes (49). However, for example, Hawton et al. found that 
depression, in particular, was a consistent predictor of repetition 
(27), indicating the importance of appreciating stress–diathesis 
models within the context of potential particular psychiatric 
diagnoses (as potential and common stressors), both in terms of 
risk prediction and also for future management planning.

current evidence for Neurocognition in 
self-Harm
Although self-harm behavior includes much heterogeneity, the 
underlying demographic, clinical, and neurobiological factors 
are likely to be similar across individuals (47). There are putative 
genetic and molecular markers for self-harm behavior involv-
ing abnormalities at the neurochemical and cellular level (47). 
There has also been exploration into regional brain structural 
abnormalities in patients who have a history of self-harm and 
deficits of the associated brain functions (known as neurocog-
nitive correlates) (18, 21). These neurocognitive factors may 
act as objective markers of self-harming behavior, overcoming 
self-reporting biases (47, 50). Therefore, neuroimaging studies in 
self-harm have a vital role, allowing us to connect structural brain 
abnormalities with functional and cognitive changes, and thereby 
produce a connected neurobiological theory to suicidal behavior.

van Heeringen and colleagues have conducted several reviews 
of neuroimaging studies investigating self-harm behavior (21, 
47, 51). Their most recent systematic review and meta-analysis of 
structural and functional MRI studies examined general suicidal 
behavior in those with a mental illness only (21). They identified 
activation foci from 12 studies including 475 participants for 
meta-analysis (213 suicide attempters with mental illness, 262 
psychiatric controls), six of which examined structural findings 
only, and six functional findings only. A separate narrative review 
identified 21 studies of structural MRI and 9 studies of functional 
MRI performed in those with previous suicide attempts (47). 
Blumberg and colleagues also published a recent review into 
neurobiological risk factors identified for suicidal behavior using 
any form of neuroimaging (52), but again their review was limited 
to those studies involving suicidal behavior in the context of an 
underlying mental illness.

These reviews indicate that specific structural findings are 
associated with self-harm behavior, such as reduced gray matter 
in the orbitofrontal cortex (OFC), the dorsolateral pre-frontal 
cortex (DLPFC), the anterior cingulate cortex (ACC), the insula 
and superior temporal gyrus, and basal ganglia, and increased 

volume of the amygdala (21, 47, 51, 52). There is also evidence 
of white-matter hyperintensities, and increased inferior frontal 
white-matter tracks bilaterally (such as the uncinated fasciculus 
and the inferior orbital fasciculus), indicating deficits in the con-
nections between these structural areas (47, 52). Diffusion tensor 
imaging (DTI) studies also support anterior white-matter abnor-
malities and suicidal behavior (52), with identified abnormalities 
in frontal cortex and basal ganglia white-matter connections. 
These structural and connective abnormalities point to potentially 
impaired functioning of the amygdala–orbitofrontal–cingulate 
network (53), which prevents the amygdala from inhibiting the 
OFC and PFC, and the OFC from inhibiting the ACC appropri-
ately. Genetic factors may be involved in these changes in basic 
brain structure and circuitry. For example, pre-frontal and other 
brain volume abnormalities are seen in first-degree relatives of 
those with a history of suicidal behavior, as well as in the indi-
viduals themselves (54, 55).

Functional neuroimaging studies [fMRI, single photon emis-
sion computerized tomography (SPECT), positron emission 
tomography (PET)] and off-line neuropsychological studies 
detailed and referred to in these reviews and elsewhere have been 
used to investigate the neurocognitive correlates of these brain 
regions linked to self-harm.

 (i) Decision-making: activation of the ACC, a key player in 
effort-based decision-making (56), is different in young 
people with a previous self-harm and depression compared 
to those with depression but no self-harm (57). Involvement 
of the ACC in the process of self-harm may also explain 
findings of poorer Stroop performances off-line and dur-
ing imaging studies in those with previous self-harm (18, 
21). The OFC also appears to be related to self-harm and 
to decision-making. However, involvement of the OFC 
may relate to decisions determining reward expectation 
and delay (58), including “risky decision-making.” Off-line, 
risky decision-making has been found in euthymic patients 
with suicidal behavior as well as healthy biological relatives 
of suicide completers, suggesting that it is an endophenotype 
with trait-like characteristics (46, 59, 60).

 (ii) Emotional-processing: impaired processing of emotional 
feedback appears to be associated with self-harm behavior 
in both adults and adolescents in fMRI studies (61, 62). 
Aberrations in serotoninergic activity due to poor function-
ing of the PFC appear in patients with previous self-harm 
behavior (52), resulting in multiple deficits, including the 
ability to process emotional stimuli in a controlled man-
ner (47). Furthermore, carriers of a particular (S) allele of 
the serotonin transporter gene, 5HTTLPR, appear to have 
reduced functional connectivity between the ACC and 
amygdala (63, 64). Thereby, emotional-processing and self-
harm appear to be connected in terms of genetic, structural, 
connective, and functional studies.

 (iii) Memory: impairments in memory also seem to be present 
in patients with self-harm with and without mood disor-
der (65), although there is little in terms of neuroimaging 
evidence. Off-line, working memory and executive function 
deficits (for example, on the Iowa gambling task and verbal 
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fluency) in particular are associated with self-harm in the 
context of mood disorders (18). A recent systematic review 
of studies in psychiatric patients found that autobiographi-
cal memory was significantly less specific and more general 
in patients with a previous suicide attempt relative to those 
without, and long-term and working memory were both 
more impaired in suicide attempters than in patient and 
healthy controls (66).

In their recent synthesis and meta-analysis of the fMRI data 
relating to neurocognition and self-harm in mental illness (21), 
van Heeringen and colleagues found a cluster in the dorsal ACC 
showing increased activation in suicide attempters when compared 
to psychiatric controls during exposure to angry faces or mildly 
happy faces, while activation was reduced in suicide attempters 
versus psychiatric controls for high-risk decisions. Similarly, a 
cluster in the rostral ACC showed increased activation in suicide 
attempters compared to psychiatric controls during exposure 
to angry faces while activation was reduced in attempters com-
pared to controls during Go/No-Go tasks. Therefore, synthesis 
of evidence from off-line studies, and structural and functional 
imaging, indicates the following hypothesis of neurocognition in 
self-harm: in those with self-harm, there appears to be increased 
activation during emotional tasks (such as exposure to emotion-
ally charged faces) in the ACC, and decreased activation during 
non-emotional cognitive tasks (such as decision-making) in the 
ACC (21). In van Heeringen’s review, there were no studies found 
directly linking structural and functional changes in the brain 
in the context of self-harm (21). However, he suggests that his 
functional meta-analysis may be put in the context of the known 
structural deficits previously described above (21). In other 
words, an underactive pre-frontal cortex is unable to respond 
appropriately to non-emotional stimuli, or inhibit a hyperactive 
emotionally-/threat-driven limbic system.

current evidence for Neurocognition in 
repetition of self-Harm, and its Use in 
Prediction
Repetition of self-harm with an increasing risk of suicide can be 
understood as an “escalating disinhibition syndrome.” Therefore, 
studies examining repetition and facets of executive control 
(67) are likely to be very important, such as response inhibition, 
interference, attention, decision-making, and cognitive flexibility.

However, there is almost no imaging data examining repeti-
tion of self-harm. We recently conducted a systematic review (de 
Cates et  al., in preparation) into repetition of self-harm and 
neurocognition, which indicated that there is only one published 
conference abstract of an imaging study examining emotional-
processing (68). In terms of off-line studies, only a very few stud-
ies have examined decision-making (69–71), although each of 
these demonstrated evidence of an association between impaired 
decision-making and increased risk of repetition. There were also 
associations for repetition of self-harm with specific attentional 
biases on a modified emotional-Stroop test (72); specific results on 
the test predicted future self-harm better than underlying mood 
disorder or clinician ratings. Cognitive inflexibility predicted 

future suicidal ideation in those with a past history of self-harm 
(73). Rasmussen and colleagues found an association between 
recall of positive autobiographical memories, but not negative 
memories, and repetition of self-harm in an exploratory study 
(74). These studies indicate that poor functioning or impairments 
in terms of neurocognition may be associated with increased 
risk of repetition. However, it is less clear if we can apply these 
correlates clinically: that is, use assessment of these factors in an 
individual to predict the risk of future self-harm. This personal-
ized neurocognitive profile might also provide potential targets 
for therapeutic interventions aimed at reducing this risk.

HOW cOULD NeUrOcOGNitiON Be 
UseD tO GUiDe treAtMeNt FOr 
rePetitiON OF seLF-HArM?

Extrapolating from the non-repetition data, there may be several 
potential neurocognitive avenues to identify risk of repeating 
self-harm, and potential modes of intervention. Psychotherapy 
techniques may be helpful, such as cognitive therapy or train-
ing (75, 76), or dialectical behavioral therapy in situations such 
as personality disorder (77). However, there have been few 
replications of psychological therapies for self-harm (19) and 
no specific work in multiple attempters. For adolescents with 
multiple episodes of self-harm, mentalization therapy (based on 
understanding actions in terms of thoughts and feelings) (78) 
shows promise at reducing repetition frequency (79), but the 
effect was modest and the one trial was small (80). Non-invasive 
neurophysiological techniques, such as repetitive transcranial 
magnetic stimulation (rTMS), may prove to be effective (81–83). 
For example, we can increase risky decision-making in men by 
inhibiting cortical function with TMS (84). Therefore, may it be 
possible to improve cognition and ineffective decision-making 
by a similar method, for example, as van Heeringen suggests, by 
directing rTMS at the DLPFC to modify function in the OFC and 
hopefully reduce risky decisions (47)?

Previous investigations into potential medical treatments for 
self-harm have included antidepressants, mood stabilizers, and 
natural products, but no significant treatment effect on repeti-
tion of self-harm was found for any of these options in a recent 
Cochrane review, although the quality of evidence was low (85). 
Only one antipsychotic, Flupenthixol showed promise, but again 
the quality of the evidence was very low. However, perhaps we 
are not examining the correct potential medication in the correct 
circumstance. We know that emotional processing, in particular, 
is controlled by serotonin, and relates to amygdala functioning. 
However, amygdala responses to fearful faces are modified by 
antidepressant use in depressed patients (86, 87). If we could 
identify a group of individuals with self-harm behavior and 
emotional-processing deficiencies, might they receive a par-
ticular benefit from antidepressants? A large body of evidence 
indicates that Lithium and Clozapine are anti-suicidal unrelated 
to their efficacy as a mood stabilizer and antipsychotic, respec-
tively, possibly related to their serotoninergic effects (88, 89), 
as well as Lithium’s effect of reducing cell death and potentially 
increasing brain volume (90). However, as yet, there has been 
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little or no practice of using Lithium or Clozapine as a preven-
tion strategy outside of mood disorder (or violent behavior), or 
psychotic disorder, respectively. These may also be an avenue for 
further exploration. Furthermore, could we consider existing 
pharmacological regimes than have evidence for promoting non-
emotional neurocognition and memory in other disorders, such 
as acetylcholinesterase inhibitors typically used for Alzheimer’s 
dementia? Another possibility for further research is ketamine, 
an NMDA antagonist that is finding increasing support for its use 
as an antidepressant (91). Rapid suppression of suicidal ideation 
has also been noticed in depressed patients treated with ketamine 
(92), making it a potential treatment for high-risk suicidal idea-
tion to prevent imminent self-harm (93). However, the specific 
brain regions involved in ketamine’s ability to reduce suicidal 
ideation are unknown and much further work is required, 
including animal studies or similar before it can be considered 
for clinical trials.

Therefore, the dearth of imaging studies examining repetition 
in particular is concerning considering the individual, financial, 
and social implications of people who repeat self-harm fre-
quently and/or die by suicide. Until we investigate the functional 

neurocognitive basis underlying repetition of self-harm in a basic-
science (i.e., brain regions and networks) and systematic manner 
using second-generational imaging techniques, we will be unable 
to inform third-generational imaging and potential future clinical 
applications, of which there may be many. Potentially combining 
research into imaging and genetics may yield fruit, particularly in 
terms of neurochemistry alleles. However, clearing several process 
issues may help, such as reaching a consensus in terms of phe-
nomenology of self-harm and associated thoughts and behaviors.

AUtHOr cONtriBUtiONs

Both authors devised the article topic. Both authors contributed 
to the original research detailed in the article. AdeC drafted the 
article and both authors revised the article.

FUNDiNG

AdeC is funded by an NIHR (National Institute of Health 
Research) Academic Clinical Fellowship. The NIHR played no 
other role in the research discussed in this manuscript.

reFereNces

1. NICE. Self-Harm: Longer Term Management. London: National Institute of 
Clinical Excellence (2011).

2. Platt S, Bille-Brahe U, Kerkhof A, Schmidtke A, Bjerke T, Crepet P, et  al. 
Parasuicide in Europe: the WHO/EURO multicentre study on parasuicide. I. 
Introduction and preliminary analysis for 1989. Acta Psychiatr Scand (1992) 
85(2):97–104. doi:10.1111/j.1600-0447.1992.tb01451.x 

3. Schmidtke A, Bille-Brahe U, DeLeo D, Kerkhof A, Bjerke T, Crepet P, et al. 
Attempted suicide in Europe: rates, trends and sociodemographic charac-
teristics of suicide attempters during the period 1989-1992. Results of the 
WHO/EURO Multicentre Study on Parasuicide. Acta Psychiatr Scand (1996) 
93(5):327–38. doi:10.1111/j.1600-0447.1996.tb10656.x 

4. Hawton K, Harriss L. How often does deliberate self-harm occur relative to 
each suicide? A study of variations by gender and age. Suicide Life Threat Behav 
(2008) 38(6):650–60. doi:10.1521/suli.2008.38.6.650 

5. Hawton K, van Heeringen K. Suicide. Lancet (2009) 373(9672):1372–81. 
doi:10.1016/S0140-6736(09)60372-X 

6. Mann JJ, Apter A, Bertolote J, Beautrais A, Currier D, Haas A, et al. Suicide 
prevention strategies: a systematic review. JAMA (2005) 294(16):2064–74. 
doi:10.1001/jama.294.16.2064 

7. Varnik P. Suicide in the world. Int J Environ Res Public Health (2012) 
9(3):760–71. doi:10.3390/ijerph9030760 

8. WHO. WHO Mortality Database: Suicide (2015). Available from: http://www.
who.int/mental_health/prevention/suicide/suicideprevent/en

9. WHO. Public Health Action for the Prevention of Suicide. Geneva: World 
Health Organisation (2012).

10. NCISH. National Confidential Inquiry into Suicide and Homicide by People 
with Mental Illness. Manchester: University of Manchester (2015).

11. NCISH. Suicide in Primary Care in England: 2002-2011. National Confidential 
Inquiry into Suicide and Homicide by People with Mental Illness. Manchester: 
University of Manchester (2014).

12. Biddle L, Brock A, Brookes ST, Gunnell D. Suicide rates in young men in 
England and Wales in the 21st century: time trend study. BMJ (2008) 
336(7643):539–42. doi:10.1136/bmj.39475.603935.25 

13. Hawton K. Psychiatric assessment and management of deliberate 
self-poisoning patients. Medicine (2012) 40(2):71–3. doi:10.1016/j.
mpmed.2011.11.008 

14. Owens D, Horrocks J, House A. Fatal and non-fatal repetition of self-harm. 
Systematic review. Br J Psychiatry (2002) 181:193–9. doi:10.1192/bjp.181.3.193 

15. Brent D. Nonsuicidal self-injury as a predictor of suicidal behavior in 
depressed adolescents. Am J Psychiatry (2011) 168(5):452–4. doi:10.1176/
appi.ajp.2011.11020215 

16. Wilkinson P, Kelvin R, Roberts C, Dubicka B, Goodyer I. Clinical and 
psychosocial predictors of suicide attempts and nonsuicidal self-injury in the 
adolescent depression antidepressants and psychotherapy trial (ADAPT). Am 
J Psychiatry (2011) 168(5):495–501. doi:10.1176/appi.ajp.2010.10050718 

17. Owens D, Kelley R, Munyombwe T, Bergen H, Hawton K, Cooper J, 
et  al. Switching methods of self-harm at repeat episodes: findings from a 
multicentre cohort study. J Affect Disord (2015) 180:44–51. doi:10.1016/j.
jad.2015.03.051 

18. Richard-Devantoy S, Berlim MT, Jollant F. A meta-analysis of neuropsy-
chological markers of vulnerability to suicidal behavior in mood disorders. 
Psychol Med (2014) 44(8):1663–73. doi:10.1017/S0033291713002304 

19. O’Connor RC, Nock MK. The psychology of suicidal behaviour. Lancet 
Psychiatry (2014) 1(1):73–85. doi:10.1016/S2215-0366(14)70222-6 

20. Bateman DN, Gorman DR, Bain M, Inglis JH, House FR, Murphy D. 
Legislation restricting paracetamol sales and patterns of self-harm and death 
from paracetamol-containing preparations in Scotland. Br J Clin Pharmacol 
(2006) 62(5):573–81. doi:10.1111/j.1365-2125.2006.02668.x 

21. van Heeringen K, Bijttebier S, Desmyter S, Vervaet M, Baeken C. Is there a 
neuroanatomical basis of the vulnerability to suicidal behavior? A coordi-
nate-based meta-analysis of structural and functional MRI studies. Front Hum 
Neurosci (2014) 8:824. doi:10.3389/fnhum.2014.00824 

22. Hawton K, Houston K, Haw C, Townsend E, Harriss L. Comorbildity of axis I 
and axis II disorders in patients who attempted suicide. Am J Psychiatry (2003) 
160(8):1494–500. doi:10.1176/appi.ajp.160.8.1494 

23. Hawton K, Hall S, Simkin S, Bale L, Bond A, Codd S, et al. Deliberate self-harm 
in adolescents: a study of characteristics and trends in Oxford, 1990-2000. J 
Child Psychol Psychiatry (2003) 44(8):1191–8. doi:10.1111/1469-7610.00200 

24. Hawton K, Harriss L. Deliberate self-harm in people aged 60 years and over: 
characteristics and outcome of a 20-year cohort. Int J Geriatr Psychiatry (2006) 
21(6):572–81. doi:10.1002/gps.1526 

25. Haw C, Hawton K, Casey D. Deliberate self-harm patients of no fixed abode: 
a study of characteristics and subsequent deaths in patients presenting to a 
general hospital. Soc Psychiatry Psychiatr Epidemiol (2006) 41(11):918–25. 
doi:10.1007/s00127-006-0106-7 

26. Hawton K, Rodham K, Evans E, Weatherall R. Deliberate self harm in adoles-
cents: self report survey in schools in England. BMJ (2002) 325(7374):1207–11. 
doi:10.1136/bmj.325.7374.1207 

http://www.frontiersin.org/Psychiatry/archive
http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://dx.doi.org/10.1111/j.1600-0447.1992.tb01451.x
http://dx.doi.org/10.1111/j.1600-0447.1996.tb10656.x
http://dx.doi.org/10.1521/suli.2008.38.6.650
http://dx.doi.org/10.1016/S0140-6736(09)60372-X
http://dx.doi.org/10.1001/jama.294.16.2064
http://dx.doi.org/10.3390/ijerph9030760
http://www.who.int/mental_health/prevention/suicide/suicideprevent/en
http://dx.doi.org/10.1136/bmj.39475.603935.25
http://dx.doi.org/10.1016/j.mpmed.2011.11.008
http://dx.doi.org/10.1016/j.mpmed.2011.11.008
http://dx.doi.org/10.1192/bjp.181.3.193
http://dx.doi.org/10.1176/appi.ajp.2011.11020215
http://dx.doi.org/10.1176/appi.ajp.2011.11020215
http://dx.doi.org/10.1176/appi.ajp.2010.10050718
http://dx.doi.org/10.1016/j.jad.2015.03.051
http://dx.doi.org/10.1016/j.jad.2015.03.051
http://dx.doi.org/10.1017/S0033291713002304
http://dx.doi.org/10.1016/S2215-0366(14)70222-6
http://dx.doi.org/10.1111/j.1365-2125.2006.02668.x
http://dx.doi.org/10.3389/fnhum.2014.00824
http://dx.doi.org/10.1176/appi.ajp.160.8.1494
http://dx.doi.org/10.1111/1469-7610.00200
http://dx.doi.org/10.1002/gps.1526
http://dx.doi.org/10.1007/s00127-006-0106-7
http://dx.doi.org/10.1136/bmj.325.7374.1207


January 2016 | Volume 7 | Article 76

de Cates and Broome Neurocognitive Predictors of Self-Harm Repetition

Frontiers in Psychiatry | www.frontiersin.org

27. Hawton K, Kingsbury S, Steinhardt K, James A, Fagg J. Repetition of deliberate 
self-harm by adolescents: the role of psychological factors. J Adolesc (1999) 
22(3):369–78. doi:10.1006/jado.1999.0228 

28. Saunders K, Brand F, Lascelles K, Hawton K. The sad truth about the 
SADPERSONS scale: an evaluation of its clinical utility in self-harm patients. 
Emerg Med J (2014) 31(10):796–8. doi:10.1136/emermed-2013-202781 

29. Oquendo MA, Galfalvy H, Russo S, Ellis SP, Grunebaum MF, Burke A, et al. 
Prospective study of clinical predictors of suicidal acts after a major depressive 
episode in patients with major depressive disorder or bipolar disorder. Am J 
Psychiatry (2004) 161(8):1433–41. doi:10.1176/appi.ajp.161.8.1433 

30. Christiansen E, Jensen BF. Risk of repetition of suicide attempt, suicide or all 
deaths after an episode of attempted suicide: a register-based survival analysis. 
Aust N Z J Psychiatry (2007) 41(3):257–65. doi:10.1080/00048670601172749 

31. Hawton K, Comabella CCI, Haw C, Saunders K. Risk factors for suicide 
in individuals with depression: a systematic review. J Affect Disord (2013) 
147(1–3):17–28. doi:10.1016/j.jad.2013.01.004 

32. Zahl DL, Hawton K. Repetition of deliberate self-harm and subsequent suicide 
risk: long-term follow-up study of 11,583 patients. Br J Psychiatry (2004) 
185:70–5. doi:10.1192/bjp.185.1.70 

33. Sinclair JMA, Gray A, Rivero-Arias O, Saunders KEA, Hawton K. Healthcare 
and social services resource use and costs of self-harm patients. Soc Psychiatry 
Psychiatr Epidemiol (2011) 46(4):263–71. doi:10.1007/s00127-010-0183-5 

34. De Leo D, Padoani W, Scocco P, Lie D, Bille-Brahe U, Arensman E, et  al. 
Attempted and completed suicide in older subjects: results from the WHO/
EURO Multicentre Study of Suicidal Behaviour. Int J Geriatr Psychiatry (2001) 
16(3):300–10. doi:10.1002/gps.337 

35. Kreitman N, Foster J. The construction and selection of predictive scales, 
with special reference to parasuicide. Br J Psychiatry (1991) 159:185–92. 
doi:10.1192/bjp.159.2.185 

36. Tejedor MC, Diaz A, Castillon JJ, Pericay JM. Attempted suicide: repetition 
and survival  –  findings of a follow-up study. Acta Psychiatr Scand (1999) 
100(3):205–11. doi:10.1111/j.1600-0447.1999.tb10847.x 

37. Ystgaard M, Hestetun I, Loeb M, Mehlum L. Is there a specific relationship 
between childhood sexual and physical abuse and repeated suicidal behavior? 
Child Abuse Negl (2004) 28(8):863–75. doi:10.1016/j.chiabu.2004.01.009 

38. Blasco-Fontecilla H, Baca-Garcia E, Dervic K, Perez-Rodriguez MM, 
Saiz-Gonzalez MD, Saiz-Ruiz J, et  al. Severity of personality disorders 
and suicide attempt. Acta Psychiatr Scand (2009) 119(2):149–55. 
doi:10.1111/j.1600-0447.2008.01284.x 

39. Lopez-Castroman J, Perez-Rodriguez MD, Jaussent I, Alegria AA, Artes-
Rodriguez A, Freed P, et al. Distinguishing the relevant features of frequent 
suicide attempters. J Psychiatr Res (2011) 45(5):619–25. doi:10.1016/j.
jpsychires.2010.09.017 

40. Monnin J, Thiemard E, Vandel P, Nicolier M, Tio G, Courtet P, et  al. 
Sociodemographic and psychopathological risk factors in repeated suicide 
attempts: gender differences in a prospective study. J Affect Disord (2012) 
136(1–2):35–43. doi:10.1016/j.jad.2011.09.001 

41. Cooper J, Steeg S, Webb R, Stewart SL, Applegate E, Hawton K, et al. Risk factors 
associated with repetition of self-harm in black and minority ethnic (BME) 
groups: a multi-centre cohort study. J Affect Disord (2013) 148(2–3):435–9. 
doi:10.1016/j.jad.2012.11.018 

42. Cavanagh JT, Carson AJ, Sharpe M, Lawrie SM. Psychological autopsy 
studies of suicide: a systematic review. Psychol Med (2003) 33(3):395–405. 
doi:10.1017/S0033291702006943 

43. Quinlivan L, Cooper J, Steeg S, Davies L, Hawton K, Gunnell D, et al. Scales for 
predicting risk following self-harm: an observational study in 32 hospitals in 
England. BMJ Open (2014) 4(5):e004732. doi:10.1136/bmjopen-2013-004732 

44. Moran P, Coffey C, Romaniuk H, Olsson C, Borschmann R, Carlin JB, et al. 
The natural history of self-harm from adolescence to young adulthood: a 
population-based cohort study. Lancet (2012) 379(9812):236–43. doi:10.1016/
S0140-6736(11)61141-0 

45. Mars B, Heron J, Crane C, Hawton K, Lewis G, Macleod J, et al. Clinical and 
social outcomes of adolescent self harm: population based birth cohort study. 
BMJ (2014) 349:g5954. doi:10.1136/bmj.g5954 

46. Jollant F, Lawrence NL, Olie E, Guillaume S, Courtet P. The suicidal mind and 
brain: a review of neuropsychological and neuroimaging studies. World J Biol 
Psychiatry (2011) 12(5):319–39. doi:10.3109/15622975.2011.556200 

47. van Heeringen K, Mann JJ. The neurobiology of suicide. Lancet Psychiatry 
(2014) 1(1):63–72. doi:10.1016/S2215-0366(14)70220-2 

48. Ahrens B, Linden M. Is there a suicidality syndrome independent of specific 
major psychiatric disorder? Results of a split half multiple regression analysis. 
Acta Psychiatr Scand (1996) 94(2):79–86. doi:10.1111/j.1600-0447.1996.
tb09829.x 

49. Insel T. Director’s Blog: Transforming Diagnosis (2013). Available from: www.
nimh.nih.gov/about/director/2013/transforming-diagnosis.shtml

50. Glenn CR, Nock MK. Improving the short-term prediction of suicidal 
behavior. Am J Prevent Med (2014) 47(3 Suppl 2):S176–80. doi:10.1016/j.
amepre.2014.06.004 

51. van Heeringen C, Bijttebier S, Godfrin K. Suicidal brains: a review of functional 
and structural brain studies in association with suicidal behaviour. Neurosci 
Biobehav Rev (2011) 35(3):688–98. doi:10.1016/j.neubiorev.2010.08.007 

52. Cox Lippard ET, Johnston JA, Blumberg HP. Neurobiological risk factors 
for suicide: insights from brain imaging. Am J Prev Med (2014) 47(3 Suppl 
2):S152–62. doi:10.1016/j.amepre.2014.06.009 

53. Wagner G, Koch K, Schachtzabel C, Reichenbach JR, Sauer H, Schlosser 
RG. Enhanced rostral anterior cingulate cortex activation during cognitive 
control is related to orbitofrontal volume reduction in unipolar depression. J 
Psychiatry Neurosci (2008) 33(3):199–208. 

54. Wagner G, Koch K, Schachtzabel C, Schultz CC, Sauer H, Schlosser RG. 
Structural brain alterations in patients with major depressive disorder and high 
risk for suicide: evidence for a distinct neurobiological entity? Neuroimage 
(2011) 54(2):1607–14. doi:10.1016/j.neuroimage.2010.08.082 

55. Wagner G, Schultz CC, Koch K, Schachtzabel C, Sauer H, Schlosser RG. 
Prefrontal cortical thickness in depressed patients with high-risk for 
suicidal behavior. J Psychiatr Res (2012) 46(11):1449–55. doi:10.1016/j.
jpsychires.2012.07.013 

56. Rudebeck PH, Walton ME, Smyth AN, Bannerman DM, Rushworth MF. 
Separate neural pathways process different decision costs. Nat Neurosci (2006) 
9(9):1161–8. doi:10.1038/nn1756 

57. Pan LA, Batezati-Alves SC, Almeida JR, Segreti A, Akkal D, Hassel S, et al. 
Dissociable patterns of neural activity during response inhibition in depressed 
adolescents with and without suicidal behavior. J Am Acad Child Adolesc 
Psychiatry (2011) 50(6):602–11. doi:10.1016/j.jaac.2011.03.018 

58. Rushworth MF, Behrens TE, Rudebeck PH, Walton ME. Contrasting roles for 
cingulate and orbitofrontal cortex in decisions and social behaviour. Trends 
Cogn Sci (2007) 11(4):168–76. doi:10.1016/j.tics.2007.01.004 

59. Jollant F, Bellivier F, Leboyer M, Astruc B, Torres S, Verdier R, et al. Impaired 
decision making in suicide attempters. Am J Psychiatry (2005) 162(2):304–10. 
doi:10.1176/appi.ajp.162.2.304 

60. Hoehne A, Richard-Devantoy S, Ding Y, Turecki G, Jollant F. First-degree 
relatives of suicide completers may have impaired decision-making but 
functional cognitive control. J Psychiatr Res (2015) 68:192–7. doi:10.1016/j.
jpsychires.2015.07.004 

61. Jollant F, Lawrence NS, Giampietro V, Brammer MJ, Fullana MA, Drapier 
D, et al. Orbitofrontal cortex response to angry faces in men with histories 
of suicide attempts. Am J Psychiatry (2008) 165(6):740–8. doi:10.1176/appi.
ajp.2008.07081239 

62. Pan LA, Hassel S, Segreti AM, Nau SA, Brent DA, Phillips ML. Differential 
patterns of activity and functional connectivity in emotion processing 
neural circuitry to angry and happy faces in adolescents with and with-
out suicide attempt. Psychol Med (2013) 43(10):2129–42. doi:10.1017/
S0033291712002966 

63. Pezawas L, Meyer-Lindenberg A, Drabant EM, Verchinski BA, Munoz KE, 
Kolachana BS, et  al. 5-HTTLPR polymorphism impacts human cingu-
late-amygdala interactions: a genetic susceptibility mechanism for depression. 
Nat Neurosci (2005) 8(6):828–34. doi:10.1038/nn1463 

64. Heinz A, Braus DF, Smolka MN, Wrase J, Puls I, Hermann D, et al. Amygdala-
prefrontal coupling depends on a genetic variation of the serotonin transporter. 
Nat Neurosci (2005) 8(1):20–1. doi:10.1038/nn1366 

65. Rohrer RR, Mackinger HF, Fartacek RR, Leibetseder MM. Suicide 
attempts: patients with and without an affective disorder show impaired 
autobiographical memory specificity. Cogn Emot (2006) 20(3–4):516–26. 
doi:10.1080/02699930500342449 

66. Richard-Devantoy S, Berlim MT, Jollant F. Suicidal behaviour and memory: 
a systematic review and meta-analysis. World J Biol Psychiatry (2015) 
16(8):544–66. doi:10.3109/15622975.2014.925584

67. Wrege J, Schmidt A, Walter A, Smieskova R, Bendfeldt K, Radue EW, et al. 
Effects of cannabis on impulsivity: a systematic review of neuroimaging 

http://www.frontiersin.org/Psychiatry/archive
http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://dx.doi.org/10.1006/jado.1999.0228
http://dx.doi.org/10.1136/emermed-2013-202781
http://dx.doi.org/10.1176/appi.ajp.161.8.1433
http://dx.doi.org/10.1080/00048670601172749
http://dx.doi.org/10.1016/j.jad.2013.01.004
http://dx.doi.org/10.1192/bjp.185.1.70
http://dx.doi.org/10.1007/s00127-010-0183-5
http://dx.doi.org/10.1002/gps.337
http://dx.doi.org/10.1192/bjp.159.2.185
http://dx.doi.org/10.1111/j.1600-0447.1999.tb10847.x
http://dx.doi.org/10.1016/j.chiabu.2004.01.009
http://dx.doi.org/10.1111/j.1600-0447.2008.01284.x
http://dx.doi.org/10.1016/j.jpsychires.2010.09.017
http://dx.doi.org/10.1016/j.jpsychires.2010.09.017
http://dx.doi.org/10.1016/j.jad.2011.09.001
http://dx.doi.org/10.1016/j.jad.2012.11.018
http://dx.doi.org/10.1017/S0033291702006943
http://dx.doi.org/10.1136/bmjopen-2013-004732
http://dx.doi.org/10.1016/S0140-6736(11)61141-0
http://dx.doi.org/10.1016/S0140-6736(11)61141-0
http://dx.doi.org/10.1136/bmj.g5954
http://dx.doi.org/10.3109/15622975.2011.556200
http://dx.doi.org/10.1016/S2215-0366(14)70220-2
http://dx.doi.org/10.1111/j.1600-0447.1996.tb09829.x
http://dx.doi.org/10.1111/j.1600-0447.1996.tb09829.x
http://www.nimh.nih.gov/about/director/2013/transforming-diagnosis
http://dx.doi.org/10.1016/j.amepre.2014.06.004
http://dx.doi.org/10.1016/j.amepre.2014.06.004
http://dx.doi.org/10.1016/j.neubiorev.2010.08.007
http://dx.doi.org/10.1016/j.amepre.2014.06.009
http://dx.doi.org/10.1016/j.neuroimage.2010.08.082
http://dx.doi.org/10.1016/j.jpsychires.2012.07.013
http://dx.doi.org/10.1016/j.jpsychires.2012.07.013
http://dx.doi.org/10.1038/nn1756
http://dx.doi.org/10.1016/j.jaac.2011.03.018
http://dx.doi.org/10.1016/j.tics.2007.01.004
http://dx.doi.org/10.1176/appi.ajp.162.2.304
http://dx.doi.org/10.1016/j.jpsychires.2015.07.004
http://dx.doi.org/10.1016/j.jpsychires.2015.07.004
http://dx.doi.org/10.1176/appi.ajp.2008.07081239
http://dx.doi.org/10.1176/appi.ajp.2008.07081239
http://dx.doi.org/10.1017/S0033291712002966
http://dx.doi.org/10.1017/S0033291712002966
http://dx.doi.org/10.1038/nn1463
http://dx.doi.org/10.1038/nn1366
http://dx.doi.org/10.1080/02699930500342449
http://dx.doi.org/10.3109/15622975.2014.925584


January 2016 | Volume 7 | Article 77

de Cates and Broome Neurocognitive Predictors of Self-Harm Repetition

Frontiers in Psychiatry | www.frontiersin.org

findings. Curr Pharm Des (2014) 20(13):2126–37. doi:10.2174/13816128113
199990428 

68. Blumberg HP. Multimodality MRI evidence for altered frontal system trajeto-
ries in association with suicide attempts in adolescents: common and distinct 
features across bipolar and major depressive disorders. Neuropsychopharmacol 
(2014) 39:S25. 

69. Westheide J, Quednow BB, Kuhn KU, Hoppe C, Cooper-Mahkorn D, Hawellek 
B, et al. Executive performance of depressed suicide attempters: the role of 
suicidal ideation. Eur Arch Psychiatry Clin Neurosci (2008) 258(7):414–21. 
doi:10.1007/s00406-008-0811-1 

70. Jollant F, Guillaume S, Jaussent I, Castelnau D, Malafosse A, Courtet P. 
Characterization of decision-making impairment in suicide attempters and 
the influence of attention to wins on suicidal intent and repetition. Biol 
Psychiatry (2008) 63(7):292S. 

71. Oldershaw A, Grima E, Jollant F, Richards C, Simic M, Taylor L, et al. Decision 
making and problem solving in adolescents who deliberately self-harm. 
Psychol Med (2009) 39(1):95–104. doi:10.1017/S0033291708003693 

72. Cha CB, Najmi S, Park JM, Finn CT, Nock MK. Attentional bias toward 
suicide-related stimuli predicts suicidal behavior. J Abnorm Psychol (2010) 
119(3):616–22. doi:10.1037/a0019710 

73. Miranda R, Gallagher M, Bauchner B, Vaysman R, Marroquin B. Cognitive 
inflexibility as a prospective predictor of suicidal ideation among young 
adults with a suicide attempt history. Depress Anxiety (2012) 29(3):180–6. 
doi:10.1002/da.20915 

74. Rasmussen SA, O’Connor RC, Brodie D. The role of perfectionism and autobi-
ographical memory in a sample of parasuicide patients: an exploratory study. 
Crisis (2008) 29(2):64–72. doi:10.1027/0227-5910.29.2.64 

75. McAuliffe C, McLeavey BC, Fitzgerald T, Corcoran P, Carroll B, Ryan L, et al. 
Group problem-solving skills training for self-harm: randomised controlled 
trial. Br J Psychiatry (2014) 204:383–90. doi:10.1192/bjp.bp.111.101816 

76. Brown GK, Ten Have T, Henriques GR, Xie SX, Hollander JE, Beck AT. 
Cognitive therapy for the prevention of suicide attempts: a randomized 
controlled trial. JAMA (2005) 294(5):563–70. doi:10.1001/jama.294.5.563 

77. Linehan MM, Comtois KA, Murray AM, Brown MZ, Gallop RJ, Heard HL, 
et  al. Two-year randomized controlled trial and follow-up of dialectical 
behavior therapy vs therapy by experts for suicidal behaviors and borderline 
personality disorder. Arch Gen Psychiatry (2006) 63(7):757–66. doi:10.1001/
archpsyc.63.7.757 

78. Bateman A, Fonagy P. Psychotherapy for Borderline Personality Disorder: 
Mentalisation-Based Treatment. Oxford: Oxford University Press (2004).

79. Rossouw TI, Fonagy P. Mentalization-based treatment for self-harm in ado-
lescents: a randomized controlled trial. J Am Acad Child Adolesc Psychiatry 
(2012) 51(12):1304.e3–13.e3. doi:10.1016/j.jaac.2012.09.018 

80. Hawton K, Witt KG, Taylor Salisbury TL, Arensman E, Gunnell D, 
Townsend E, et al. Interventions for self-harm in children and adolescents. 
Cochrane Database Syst Rev (2015) 12:CD012013. doi:10.1002/14651858.
CD012013 

81. Desmyter S, Duprat R, Baeken C, Bijttebier S, van Heeringen K. The acute 
effects of accelerated repetitive transcranial magnetic stimulation on suicide 
risk in unipolar depression: preliminary results. Psychiatr Danub (2014) 
26(suppl 1):48–52. 

82. Rapinesi C, Kotzalidis GD, Scatena P, Del Casale A, Janiri D, Callovini 
G, et  al. Alcohol and suicidality: could deep transcranial magnetic 

stimulation (dTMS) be a possible treatment? Psychiatr Danub (2014) 
26(3):281–4. 

83. George MS, Raman R, Benedek DM, Pelic CG, Grammer GG, Stokes KT, et al. 
A two-site pilot randomized 3 day trial of high dose left prefrontal repetitive 
transcranial magnetic stimulation (rTMS) for suicidal inpatients. Brain Stimul 
(2014) 7(3):421–31. doi:10.1016/j.brs.2014.03.006 

84. Knoch D, Gianotti LR, Pascual-Leone A, Treyer V, Regard M, Hohmann M, 
et al. Disruption of right prefrontal cortex by low-frequency repetitive tran-
scranial magnetic stimulation induces risk-taking behavior. J Neurosci (2006) 
26(24):6469–72. doi:10.1523/JNEUROSCI.0804-06.2006 

85. Hawton K, Witt KG, Taylor Salisbury TL, Arensman E, Gunnell D, 
Hazell P, et  al. Pharmacological interventions for self-harm in adults. 
Cochrane Database Syst Rev (2015) 7:CD011777. doi:10.1002/14651858.
CD011777 

86. Godlewska BR, Norbury R, Selvaraj S, Cowen PJ, Harmer CJ. Short-term SSRI 
treatment normalises amygdala hyperactivity in depressed patients. Psychol 
Med (2012) 42(12):2609–17. doi:10.1017/S0033291712000591 

87. Harmer CJ. Emotional processing and antidepressant action. Curr Top Behav 
Neurosci (2013) 14:209–22. doi:10.1007/7854_2012_210 

88. Cipriani A, Pretty H, Hawton K, Geddes JR. Lithium in the prevention of 
suicidal behavior and all-cause mortality in patients with mood disorders: a 
systematic review of randomized trials. Am J Psychiatry (2005) 162(10):1805–
19. doi:10.1176/appi.ajp.162.10.1805 

89. Meltzer HY, Alphs L, Green AI, Altamura AC, Anand R, Bertoldi A, et  al. 
Clozapine treatment for suicidality in schizophrenia: International Suicide 
Prevention Trial (InterSePT). Arch Gen Psychiatry (2003) 60(1):82–91. 
doi:10.1001/archpsyc.60.1.82 

90. Benedetti F, Radaelli D, Poletti S, Locatelli C, Falini A, Colombo C, et  al. 
Opposite effects of suicidality and lithium on gray matter volumes in 
bipolar depression. J Affect Disord (2011) 135(1–3):139–47. doi:10.1016/j.
jad.2011.07.006 

91. Caddy C, Amit BH, McCloud TL, Rendell JM, Furukawa TA, McShane R, et al. 
Ketamine and other glutamate receptor modulators for depression in adults. 
Cochrane Database Syst Rev (2015) 9:CD011612. doi:10.1002/14651858.
CD011612.pub2 

92. Price RB, Iosifescu DV, Murrough JW, Chang LC, Al Jurdi RK, Iqbal SZ, et al. 
Effects of ketamine on explicit and implicit suicidal cognition: a randomized 
controlled trial in treatment-resistant depression. Depress Anxiety (2014) 
31(4):335–43. doi:10.1002/da.22253 

93. Rajkumar R, Fam J, Yeo EY, Dawe GS. Ketamine and suicidal ideation in 
depression: jumping the gun? Pharmacol Res (2015) 99:23–35. doi:10.1016/j.
phrs.2015.05.003 

Conflict of Interest Statement: Both the authors declare that the research dis-
cussed in this manuscript was conducted in the absence of any commercial or 
financial relationships that could be construed as a potential conflict of interest.

Copyright © 2016 de Cates and Broome. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License (CC BY). The use, 
distribution or reproduction in other forums is permitted, provided the original 
author(s) or licensor are credited and that the original publication in this journal 
is cited, in accordance with accepted academic practice. No use, distribution or 
reproduction is permitted which does not comply with these terms.

http://www.frontiersin.org/Psychiatry/archive
http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://dx.doi.org/10.2174/13816128113199990428
http://dx.doi.org/10.2174/13816128113199990428
http://dx.doi.org/10.1007/s00406-008-0811-1
http://dx.doi.org/10.1017/S0033291708003693
http://dx.doi.org/10.1037/a0019710
http://dx.doi.org/10.1002/da.20915
http://dx.doi.org/10.1027/0227-5910.29.2.64
http://dx.doi.org/10.1192/bjp.bp.111.101816
http://dx.doi.org/10.1001/jama.294.5.563
http://dx.doi.org/10.1001/archpsyc.63.7.757
http://dx.doi.org/10.1001/archpsyc.63.7.757
http://dx.doi.org/10.1016/j.jaac.2012.09.018
http://dx.doi.org/10.1002/14651858.CD012013
http://dx.doi.org/10.1002/14651858.CD012013
http://dx.doi.org/10.1016/j.brs.2014.03.006
http://dx.doi.org/10.1523/JNEUROSCI.0804-06.2006
http://dx.doi.org/10.1002/14651858.CD011777
http://dx.doi.org/10.1002/14651858.CD011777
http://dx.doi.org/10.1017/S0033291712000591
http://dx.doi.org/10.1007/7854_2012_210
http://dx.doi.org/10.1176/appi.ajp.162.10.1805
http://dx.doi.org/10.1001/archpsyc.60.1.82
http://dx.doi.org/10.1016/j.jad.2011.07.006
http://dx.doi.org/10.1016/j.jad.2011.07.006
http://dx.doi.org/10.1002/14651858.CD011612.pub2
http://dx.doi.org/10.1002/14651858.CD011612.pub2
http://dx.doi.org/10.1002/da.22253
http://dx.doi.org/10.1016/j.phrs.2015.05.003
http://dx.doi.org/10.1016/j.phrs.2015.05.003
http://creativecommons.org/licenses/by/4.0/

	Can We Use Neurocognition to Predict Repetition of Self-Harm, and Why Might This Be Clinically Useful? A Perspective
	Self-Harm and Risk Assessment for Prediction of Its Repetition
	What Is Self-Harm and Why Is It Important?
	How Have Predictors of Self-Harm Been Approached and Analyzed?
	What Is Already Known about Predicting Repetition of Self-Harm?
	Why Is Repetition of Self-Harm Particularly Important?

	Neurobiological Basis for Neurocognition in Self-Harm
	Self-Harm as a Complex Clinical Syndrome at Least Partly Independent of, but Influenced by, Diagnosis
	Current Evidence for Neurocognition in Self-Harm
	Current Evidence for Neurocognition in Repetition of Self-Harm, and Its Use in Prediction

	How Could Neurocognition Be Used to Guide Treatment for Repetition of Self-Harm?
	Author Contributions
	Funding
	References




