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 Abstract: Neurological diseases expose individuals to a higher risk of suicidal ideation and suicidal 
behavior, including completed suicides and suicide attempts. They also represent a paradigmatic arena 
to study the etiopathogenic mechanisms underlying suicidality because they are emblematic of the het-
erogeneity and complexity of mutual interrelationships characterizing this issue. On the one hand, neu-
rological diseases imply strictly biological impairments that are postulated to be the basis of vulnera-
bility to suicide or result in the need for treatments for which a suicidal risk has been hypothesized. On 
the other hand, they question some subjective experiences of neurological patients, up to near existen-
tial positions. Often, in fact, they are accompanied by severe hopelessness. The latter may originate in, 
particularly for the most severe neurological diseases, the absence of curative treatments, unpredicta-
ble disease progression that leads to acute relapses or chronicity, a decrease in autonomy or self-
identity, progressive social isolation, a sense of becoming useless, and perception of feeling stigma-
tized. This may ultimately cause a slip into experiencing an absurd condition. At the confluence of 
neurobiology and hopelessness, frequent psychiatric comorbidities may play a primary role. To con-
clude, neurological patients require special attention from clinicians in form of openly verbalizing and 
exploring the suicidal thematic, inquiring about protective and risk factors, and promptly initiating 
both a psychopharmacological treatment and, where possible, psychological support. 
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“Two historic philosophic forces are engaged in an ongoing territorial fight for the ownership of suicide. Broadly speaking, these two 
forces can be labeled brain and mind - whether suicide is to be understood primarily in psychiatric terms as a biological disorder in 
the brain and as a mental disease called depression (and treated with antidepressive medications) or whether it is to be best under-
stood as a psychological drama in the mind related to psychological pain and suffering and best addressed by focusing on the reduc-
tion of the person’s psychache, treated in terms of the sufferer’s own vocabulary. […].  

The important thing about philosophy, why it matters, is that it has serious practical everyday consequences.  It matters how you con-
ceptualize suicide. Your treatment will certainly be guided by it; your life may depend upon it”. 

Shneidman, E.S. (2005), pp. 209-210, in “Phenomenology of Suicide”, 
M. Pompili Editor, Springer, 2017. 

1. INTRODUCTION 

 Neurological diseases expose a higher risk of Suicidal 
Ideation (SI) and Suicidal Behavior (SB), including Suicide 
Attempts (SA) and completed suicides [1-3]. They also  
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represent a prime arena to study the etiopathogenic mecha-
nisms underlying suicidality, appearing emblematic of the 
heterogeneity and complexity of mutual interrelationships 
that mark this issue. On the one hand, neurological diseases 
are characterized by strictly biological impairments that af-
fect cerebral systems investigated at the basis of vulnerabil-
ity to suicide or result in the need for medical treatments for 
which suicide has been hypothesized among the possible 
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side effects [1, 2]. On the other hand, they question some 
subjective experiences of neurological patients, up to the 
experience of a slip in or near to absurd conditions [4]. The 
aim of this commentary is not to provide a systemic review 
of suicidality in neurological diseases, but rather to more 
narrowly focus on a specific viewpoint: to discuss how neu-
rological diseases influence suicidality by providing a meet-
ing point between biological aspects and those of a more 
existential nature. 

2. REFLECTIONS REGARDING SUICIDALITY IN 

NEUROLOGICAL DISEASES AND PATIENTS 

2.1. From Neurobiology to Hopelessness  

 In vivo and post-mortem studies have focused on possible 
substrates of suicidality at anatomic, anatomo-pathologic, bio-
chemical, genetic, epigenetic, and neuroradiological levels. 
They revealed morphological and functional lesions in cer-
tain regions (prefrontal cortex, insular anterior cortex, amyg-
dala, and hypothalamo-hypophysis-adrenal gland axis), dys-
functions involving neurotransmitters pathways (serotonin, 
noradrenaline, dopamine, glutamate, and GABA), hormones 
(cortisol, thyroid hormones, and prolactin) or neurotrophic 
factors (notably Brain-Derived Neurotrophic Factor, BDNF) 
[5-8]. Any neurological disease involving these areas and 
systems could have the potential to increase vulnerability to 
suicide. To date, however, no “neurobiological marker” has 
yet been formally and consensually identified [9].   

 At the same time, some individual representations can 
take a prominent place in the interiority of a patient’s suffer-
ing from neurological disease. Among these representations, 
hopelessness plays a primary role. Historically, it has been 
suggested that hopelessness is a primary and significantly 
more important indicator of suicidal intentionality than de-
pression [10]. In the words of patients, hopelessness has also 
been considered as a facet of psychic pain that touches on  
an "unbearable", "inescapable", and "inexorable" condition 
leading patients to consider suicide as a possibility [11]. For 
some neurological diseases, hopelessness can result from the 
absence of effective treatments, exposure of facing an unpre-
dictable evolution towards relapse/attack recurrence or slow 
disease progression, a decrease in physical skills or sense of 
self-identity, progressive social isolation, perception of be-
coming useless or feeling stigmatized, and, finally, a slip into 
an absurd condition [4].  

 An example of possible drift in a patient's subjectivity is 
Semantic Dementia (SD), a variant of Fronto-Temporal De-
mentia (FTD; other variants of FTD are discussed in section 
2.3), for which disturbance of the “future-self” has been de-
scribed among distinguishing features [12]. The patient can-
not imagine reproducing in his future what he was or what he 
did in his past. Semantic impairment results in loss of mean-
ing of perceptions, words, and concepts. The patient may 
feel "less human" in a world that he can no longer “de-
scribe”, "read", and “integrate”. Thus, hopelessness may be 
related to a loss of meaning, especially in the neurological 
patient who has lost the motor, sensory, and mental capacity 
to relate to, understand, and belong to that world [4]. 

2.2. At the Confluence: The Psychiatric Comorbidity 

 Inextricably related to both neurobiological aspects and 
subjective experiences such as hopelessness, neurological 
diseases frequently present a psychiatric comorbidity which 
is pivotal in increasing the suicidal risk. All neurologic pa-
tients can present with a co-occurrent or antecedent psychiat-
ric disease (mostly major depression, substance use disorder, 
psychotic disorder, and borderline personality disorder), 
which is often unrecognized, banalized, and untreated [13].  

 Two examples for the clinical relevance of psychiatric 
comorbidity include Huntington’s Disease (HD) and Parkin-
son’s Disease (PD). HD, where a psychiatric constellation of 
symptoms (affective, psychotic, and behavioral) that are part 
of the pathognomonic triad associated with chorea-type mo-
tor disorders and cognitive disorders progressing to cortical-
subcortical dementia, is known to have the highest suicide 
rate amongst neurological diseases. HD patients are at an 
increased risk of SI, SA, and completed suicide throughout 
the entire course of the disease. The most consistent inci-
dence rates, according to a recent systematic review by Ka-
chian et al. [14], are approximately 20% for SI, 7% for SA, 
and 6.6% for completed suicides. Depression is considered 
the most consistent risk factor for suicide in these patients. 
Both patients and subjects who are at risk of developing the 
disease (50% probability of being a carrier of the autosomal 
dominant gene mutation with complete penetrance and earli-
er expression in the offspring when a parent is affected) are 
concerned for SA [14].  

 Depression in PD is common, with a prevalence of about 
50% and a bimodal distribution showing peaks at early and 
late stages of the disease [15]. Its occurrence, eventually 
characterized by atypical features or greater resistance to 
psychopharmacological treatments, may appear before the 
clinically evident extra-pyramidal symptomatology [16]. 
Some mood fluctuations can reproduce the course of motor 
fluctuations and are thus described as “non-motor” fluctua-
tions (e.g. depressive symptoms during “off” periods). Inter-
estingly, at present, whether the mechanisms of depression in 
PD are neurobiologically different from those in the general 
population remains unclear. As in other neurodegenerative 
diseases, there is not a consensual definition of the limits and 
the specificity of affective and motivation-related symptoms, 
such as apathy [17]. According to a number of neuroimaging 
studies, these symptoms in PD appear related to morphologi-
cal (such as loss of white matter configuring a "disconnec-
tion syndrome") and/or functional variations in some areas 
belonging to the depression-related neural network, includ-
ing cortical-subcortical circuits (medial and inferior prefron-
tal lobes, thalamus, anterior and posterior cingulate, and 
amygdala-hippocampus complex) and so not only related to 
basal ganglia dysfunction [17]. These observations include 
the reduction in serotonin transmission in some of these are-
as (e.g. the raphe nucleus) that is amended by the antidepres-
sant treatment. The involvement of dopamine transmission 
deficit and interactions of the latter with other monoamine 
(serotonin and norepinephrine) turnover, however, compli-
cate the construction of univocal neurobiological models for 
the pathophysiology of these neuropsychiatric symptoms 
[17-19].  
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 Despite the fa that SA and completed suicide rates in PD 
are still controversial, being either higher or lower than that 
of the general population as shown in different studies (for a 
recent systematic review, see Berardelli et al. [20]), one une-
quivocal factor is the severity of the concomitant depressive 
symptomatology including an increase of SI [20, 21]. In dif-
ferent studies, death ideation rates have ranged from 21-
28.4% and of SI from 9-14% [20, 21]. SI has shown to be 
associated with increased perceived disability, with hope-
lessness as a risk factor [21]. Increased SB risk in PD has 
also been associated with iatrogenic psychotic symptoms and 
impulse dyscontrol. These latter behaviors (e.g. pathologic 
gambling, hypersexuality, compulsive shopping, binge eat-
ing, and compulsive hobbying, described by the patients as 
“rewarding” behaviors) particularly manifest in relation to 
the use of the non-ergo dopamine agonists pramipexole and 
ropinirole, due to their high affinity for dopamine D3 recep-
tors - primary localized in the limbic system - at lower-end 
therapeutic doses (≥ 6 mg ropinirole or ≥ 2 mg pramipexole 
per day) and, in up to one-third of patients, at target doses (≥ 
12 mg ropinirole or ≥ 4.5 mg pramipexole daily) [22]. The 
risk of these pathological behaviors related to non-ergo do-
paminergic drugs, prescribed as mono and first-line therapy 
in younger patients, increases dramatically when a levodopa 
therapy is concomitant [22].  

 Although a firm consensus has not yet been established 
[20], a possible increase in SB risks in PD after Deep Brain 
Stimulation (DBS) surgery, targeting most commonly the 
internal Globus Pallidum (GPi) and the Subthalamic Nucleus 
(STN), has been signalized. The first description of this phe-
nomenon on a large patients cohort treated for movement 
disorders was provided by Burkhard et al. [23], who showed 
a high rate of completed suicide (6/140 patients, 4%), with 5 
cases in the first postoperative year. In the international mul-
ti-centric study including the highest number of PD patients 
who underwent DBS (over 5000 patients out of 55 centers) 
performed by Voon et al. [24], attempted and completed 
suicides percentages were 0.90% and 0.45%, respectively; 
completed suicide rate in the first postoperative year 
(263/100 000/year, 0.26%) was significantly higher than the 
lowest and the highest age-, gender-, and country-adjusted 
World Health Organization suicide rate, and remained signif-
icantly elevated at the fourth post-operative year (38/100 
000/year, 0.04%). Over the last decade, there has been ob-
served a declining trend in SB among DBS patients [25]. 
However, a very recent study by Giannini et al. [26] on a 
single-center cohort of over 500 patients treated during 
1993-2016 has again called attention to the eventuality of 
DBS-related SB: attempted and completed suicides percent-
ages were 4.11% and 0.75%, respectively; the observed sui-
cide rate in the first postoperative year was higher than the 
expected age- and gender-adjusted French National Observa-
tory on Suicide Risk rate and it remained similar over the 
second and third postoperative years. A primary hypothesis 
on putative neurobiological mechanisms explaining suicid-
ality that after DBS targets the undesired diffusion of the 
current to non-motor, associative or limbic regions to struc-
tures adjacent to GPi or STN such as the ventral tegmental 
area [23]. Another important factor involves the rapid post-
DBS reduction in dopaminergic treatment, which might lead 
to a hypodopaminergic state that unmasks the presence of 

depression in PD patients [20]. The role of the DBS-induced 
inactivation of heat shock genes Sirtuins (SIRT1-SIRT7, 
belonging to a family of histone deacetylases involved in the 
stress response and damage repair) has also been postulated 
[20]. A variant of genes Sirtuins with reduced neuroprotec-
tive properties seems to be associated with SB in bipolar 
disorders: since they are sensitive to temperature changes, 
they may be inactivated by DBS electrodes, that induce local 
changes in brain temperature, and thus promote the appear-
ance of SB [20]. However, although recent parameter/ 
treatment/genes modifications may play a role in acute affec-
tive changes occasionally observed in some cases, it appears 
less likely in patients in which suicide completion occurred 
years after DBS surgery [23]. Effects of suicidality could be 
more consistent with a documented association of depression 
with DBS emerging in the chronic post-procedure period 
[20]. It is plausible that refinement of the candidate’s selec-
tion for DBS as well as a more consistent post-operative fol-
low up could contribute to a decrease in suicidality-related 
complications in those centers that have the opportunity to 
rely on a multidisciplinary team composed of a neurologist, 
psychiatrist, and psychologist [25].  

2.3. Other Suicide Risks Due to Some Specific Neurologic 
Diseases: A Non-Exhaustive Overview 

 Currently there is no consensus on the suicidality theme 
for all the neurological diseases, and the relatively recent 
studies taking into account the impact of treatments are con-
stantly evolving. Already over two decades ago, Stenager 
and Stenager [27] highlighted the methodological difficulty 
of simultaneously comparing results that consider different 
types of investigation, target populations, control groups, and 
statistical instruments. 

 A neurological disease occurring at a young age is often 
associated with a higher risk of suicide and this is one of the 
first factors to be considered in the suicidal risk assessment. 
This is the case for Multiple Sclerosis (MS), where SA risk 
has been reported to be at least 3 times greater than the general 
population and completed suicide risk 7.5-14 times greater 
(for a systematic review, see Pompili et al. [28]). Completed 
suicide risk is mainly found in subjects under the age of 40 
years, males, and affected by the progressive type [28]. A pos-
sible increase in severe depression and suicidal risk in MS 
patients treated with IFN-β has also been described [28].  

 Young age at onset is also a risk factor for suicide in pa-
tients with Amyotrophic Lateral Sclerosis (ALS). A large 
population-based study in Sweden showed suicidal risk 6 
times higher in patients with ALS compared to the general 
population; this risk was significantly higher in the youngest 
individuals at the time of the first hospitalization and 11 
times higher during the first year afterward [29]. Thereafter, 
the risk decreased but remained significant during the first 3 
years [29]. The hypothesis is that, near the diagnosis, the 
distress reaction is more intense and that the physical re-
sources required to complete suicide are still present [29]. 
Other factors, such as lack of an etiologic treatment, progres-
sive disability, and caregiver dependence, have been identi-
fied in ALS [30]. These arguments are analogous to those 
emphasized in HD, which at the moment shares an inexora-
ble course with ALS [14, 31].  



260    CNS & Neurological Disorders - Drug Targets, 2020, Vol. 19, No. 4 Costanza et al. 

 Two FTD subtypes, SD (see section 2.1) and behavioral-
variant FTD dementia (bv-FTD), appear to be dementias 
with high suicidality risk [32]. The risk of completed suicide 
in bv-FTD has been estimated to be more than twice to that 
of the general population [33]. bv-FTD often manifests as (or 
mimics) depressiveness and apathy, but also “loss of sympa-
thy” and indifference about symptoms that can occult to cli-
nicians and caregivers the risk of suicide [32]. Moreover, bv-
FTD is sometimes combined with ALS, so there may be a 
synergistic effect with the risk of ALS-related suicide. It is 
critical to discuss with these patients the presence or absence 
of suicidal tendencies. There are no specific studies to sup-
port this at the moment, and therefore this would be an im-
portant issue to elucidate in the future.  

 Data are heterogeneous for other types of dementia. In 
the recent past, it was assumed that Alzheimer's Disease 
(AD) was not associated with a major risk of acting out, ex-
cept in subjects whose awareness of deficits has not yet dis-
solved, who have concomitant depressive symptoms, and 
who do not exhibit apathy [32]. However, a recent systemat-
ic review by Serafini et al. [34] has revealed that AD is asso-
ciated with a 9.7-20% increased risk of SI and ‘wish to die’, 
7.4% for SA, and a moderate risk of completed suicide oc-
curring even many years after the diagnosis. Longitudinal 
studies are needed to clarify specific suicidal characteristics 
in this population [34]. 

 Increasing evidence suggests that stroke confers a sub-
stantial risk of developing SI and dying by suicide, especial-
ly among depressed patients. This provides further support 
for post-stroke depression and suicidality. Young age and 
female gender confer a higher risk, both for SI and SB (for a 
systematic review that reports rates of specific studies, see 
Pompili et al. [35]). Depression, previous mood disorder, 
prior history of stroke, and cognitive impairment are other 
factors that contribute to higher risk [35]. Differences have 
been reported between patients who develop acute-onset 
suicidal plans and those who have reported delayed-onset 
plans, with latter occurring more frequently [35]. Stroke as-
sociated with language disorders, particularly on the expres-
sive side, has been reported to be associated with a higher risk 
of suicide (Geriatric Psychiatry Service of Geneva University 
Hospital, 2008, unpublished observations). The deepening of 
this empirical observation could suggest an intriguing area of 
research on suicidality and the persistent but frustrating need 
to interrelate with the world through “lost” words. 

 Rather unexpectedly, the literature did not reveal an in-
creased suicidality risk in patients with brain tumors com-
pared to other types of cancer. In contrast, the risk of SI 
(7.8%) is significantly higher in adult survivors of childhood 
brain tumors, even several years after treatment has been 
completed [36]. This has been linked to some iatrogenic se-
quelae (epileptic seizures, physical and neurological limita-
tions), the experience of a very uncertain hope about the fu-
ture, and possible feelings of "survivor guilt” [36].  

 Patients with epilepsy present rates of SA and completed 
suicides higher than those in the general population [37, 38]. 
In particular, a meta-analytic investigation performed by 
Pompili et al. reports that 32.5% of all deaths of persons 
with epilepsy are due to suicide and at least 13.5% of all 
registered suicides are made by these patients [37]. These 

higher rates may be independent of the presence of concomi-
tant psychiatric disorders (even if an association between 
epilepsy and major depression has been consistently shown). 
The initial notion that suicidality may be prevalent in tem-
poral forms of epilepsy has not been confirmed in the most 
recent studies. Patients with generalized seizures reported 
more limitations in daily activities, which were related to 
emotional problems, compared to patients with other types of 
seizures. Differently to that reported in ALS and HD, epilep-
tic patients at increased risk of suicide because of higher 
levels of hopelessness were older than those who had a lower 
risk of suicide [39]. Interestingly, SAs and recurrent SAs are 
associated with epilepsy even before epilepsy manifests, 
strengthening the hypothesis for a common and bidirectional 
underlying neurobiological etiology with an as-yet-unknown 
mechanism [38, 40]. Following an alert from the US Food 
and Drug Administration in January 2008 [41] that reported 
a possible association between SB and the use of Antiepileptic 
Drugs (AEDs), many studies have explored the subject but 
have yielded inconsistent findings, particularly in terms of 
the risk of SB conferred by specific AEDs [42]. Similarly to 
DBS for PD, it has been suggested that suicidal risk in pa-
tients with epilepsy after surgical treatment is higher than in 
the general population [37].  

2.4. An Unexpected “Burden of Normality” 

 In apparent contrast to the experience of inexorability and 
hopelessness described so far, it has been reported that pa-
tients after surgical treatment for both refractory epilepsy 
and DBS for PD may be at higher risk of depression and 
suicidality (SB and SI, shown by the above-mentioned stud-
ies). First reports of this concerned epileptic patients who 
successfully underwent antero-temporal resection, and vali-
dation was reported in those who underwent extra-temporal 
resection [43]. In these epileptic patients, it was proposed 
that unrealistic hopes about surgery were projected [44, 45].  

 In a similar way, initially just empirically and clinically 
observed, it was later documented that PD patients who 
completed suicide after DBS benefited from considerable 
functional improvement as a result of this procedure, “so that 
suicide appeared untimely and grossly paradoxical in view of 
the long-awaited, highly satisfactory motor function restored 
at the time of their death” [23]. In PD patients, a construct 
for trying to explain psychosocial adjustment difficulties 
after DBS, named the “burden of normality”, took shape [46, 
47]. These patients, accustomed to an illness having three 
fundamental characteristics (chronic nature, leading disabil-
ity, and presenting an unexpected chance for a “dramatic 
cure”), could present obstacles in adapting themselves to a 
restored normal life. This ill role reversal may perceive to be 
difficult until no more acceptable, by which patients may 
lose the identity they tried over many years to rebuild after 
PD diagnosis. These difficulties also concern relationships 
with family and the personal environments of patients. 

 This construct, mostly investigated in epilepsy and PD, 
could be generalized and considered as a transversal psycho-
logical phenomenon which may concern any patient suffer-
ing from a severe and disabling disease, including other neu-
rological diseases, who could benefit from a medical proce-
dure which rapidly and drastically changes their health con-
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dition. With regard to suicidality, particular attention should 
be dedicated to patients that show any of the manifestations 
of “burden of normality”, such as a) psychological distress 
(including possible “grieving for the illness” or sense of “lost 
years”); b) psychiatric symptoms (including not only depres-
sive disorders but also mood elevation with mixed features); 
c) behavioral changes (including excessive activities or 
shirking behavior with other somatic complaints); and d) 
interpersonal imbalances (including clumsy repercussions on 
restructuring family dynamics) [44, 45]. In view of a better 
long-term and lasting outcome, a personalized and multidis-
ciplinary pre-surgical treatment evaluation was revealed to 
be more effective if it takes into account the hopes (or expec-
tations) of the patients and their entourage [48]. 

2.5. When Action Is Less Incisive: A Paradoxical Hopeful 
Space in the Listening to What Is Hard to Listen?  

 Considering an inextricable interweaving of "pathology 
of the brain" and "pathology of the mind" (in accordance 
with the provocative distinction in the opening quotation 
from E.S. Shneidman) emerging in neurological diseases can 
offer a key guide for any condition in which a suicidal risk 
occurs and obliges to present a humble face against the 
plethora of hypotheses put forward in the literature. The lat-
ter are indispensable but necessarily partial when confronted 
with such complex, and, at the bottom of the matter, pro-
foundly mysterious phenomena.  

 The encounter with suicidal neurologic patients also 
forces the clinician to question their own experience and 
position on suicide and existence [49-51]. Is suicide a rea-
sonable or understandable outcome of the hopelessness that 
is frequently implicit in neurologic diseases? And does this 
type of reasonableness lead to a certain resistance, resulting 
in the generalization of this population and banalization of 
the suicidal risk? Most of the data and reflections reported so 
far may indicate a highly deterministic conceptualization of 
the evolution of certain neurological diseases, in which the 
patient and his clinician may feel impotent and imprisoned 
[52]. Could one think that having SI is a way for the patient, 
on the contrary, to control what little he can do? The "sim-
ple" expression of this ideation to a clinician who somehow 
tries to listen to what is hard to listen could in some circum-
stances create a relational space where this bidirectional and 
reciprocal act has the possibility to become liberating and, 
paradoxically, protective as a restorer of a certain form of 
hope.  

CONCLUSION  

 Neurological patients are vulnerable to suicidality. They 
require special attention from clinicians (neurologists and 
psychiatrists) in terms of openly verbalizing and exploring 
the suicidal thematic, inquiring about protective and risk 
factors (including the frequent co-presence or antecedents of 
psychiatric pathologies), and promptly initiating both a psy-
chopharmacological treatment and, where possible, psycho-
logical support. 

LIST OF ABBREVIATIONS 

AD = Alzheimer’s Disease 

AED = Anti-Epileptic Drug 

ALS = Amyotrophic Lateral Sclerosis 

bv-FTD = Behavioral-Variant Fronto-Temporal Dementia 

DBS = Deep Brain Stimulation 

FTD = Fronto-Temporal Dementia 

GPi = Internal Globus Pallidum 

HD = Huntington’s Disease 

MS = Multiple Sclerosis 

PD = Parkinson’s Disease 

SA = Suicide Attempt 

SB = Suicidal Behavior 

SD = Semantic Dementia 

SI = Suicidal Ideation 

STN = Subthalamic Nucleus 
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