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Abstract: In clinical practice, patients with language impairments often exhibit suicidal ideation
(SI) and suicidal behavior (SB, covering the entire range from suicide attempts, SA, to completed
suicides). However, only few studies exist regarding this subject. We conducted a mini-review on
the possible associations between neurologic language impairment (on the motor, comprehension,
and semantic sides) and SI/SB. Based on the literature review, we hypothesized that language
impairments exacerbate psychiatric comorbidities, which, in turn, aggravate language impairments.
Patients trapped in this vicious cycle can develop SI/SB. The so-called “affective prosody” provides
some relevant insights concerning the interaction between the different language levels and the
world of emotions. This hypothesis is illustrated in a clinical presentation, consisting of the case
of a 74-year old woman who was admitted to a psychiatric emergency department (ED) after a
failed SA. Having suffered an ischemic stroke two years earlier, she suffered from incomplete Broca’s
aphasia and dysprosody. She also presented with generalized anxiety and depressive symptoms. We
observed that her language impairments were both aggravated by the exacerbations of her anxiety
and depressive symptoms. In this patient, who had deficits on the motor side, these exacerbations
were triggered by her inability to express herself, her emotional status, and suffering. SI was fluctuant,
and—one year after the SA—she completed suicide. Further studies are needed to ascertain possible
reciprocal and interacting associations between language impairments, psychiatric comorbidities,
and SI/SB. They could enable clinicians to better understand their patient’s specific suffering, as
brought on by language impairment, and contribute to the refining of suicide risk detection in this
sub-group of affected patients.

Keywords: suicide; suicidal behavior; suicidal ideation; suicide attempt; language; aphasia; verbal
fluency; prosody; dysprosody; emotions; emotional speech; anxiety; depression; semantic dementia

“If you cannot enter the realm of a possible and shared meaning, you are barely able to exist”
L. Pirandello, 1904. In: Il fu Mattia Pascal. I edition. La Nuova Antologia, Roma.

Brain Sci. 2021, 11, 1594. https:/ /doi.org/10.3390/brainsci11121594

https:/ /www.mdpi.com/journal /brainsci


https://www.mdpi.com/journal/brainsci
https://www.mdpi.com
https://orcid.org/0000-0001-6387-6462
https://orcid.org/0000-0002-3439-340X
https://orcid.org/0000-0002-2003-2101
https://orcid.org/0000-0002-6631-856X
https://orcid.org/0000-0002-4352-5531
https://orcid.org/0000-0003-0602-871X
https://doi.org/10.3390/brainsci11121594
https://doi.org/10.3390/brainsci11121594
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/brainsci11121594
https://www.mdpi.com/journal/brainsci
https://www.mdpi.com/article/10.3390/brainsci11121594?type=check_update&version=3

Brain Sci. 2021, 11, 1594

20f 14

1. Introduction

Suicidal ideation (SI) and suicidal behavior (SB, covering the entire range from suicide
attempts, SA, to completed suicides) among patients with language impairment are com-
mon in clinical practice (occurring in about one third of these patients [1,2]), especially in
acute clinical settings, such as in psychiatric emergency departments (ED), where patients
often arrive with both somatic and psychiatric disorders [3,4].

Surprisingly, and with one notable exception [3], we only found individual case
reports on this topic in the literature [5-9] (Table 1). Mahgoub and colleagues [6] reported
on a woman who was affected by primary progressive aphasia (PPA) and had made an
SA in relation to her language impairment. Carota and colleagues [7] described a patient
who made an SA in the context of severe Wernicke’s aphasia. The other case reports
concern SI and SB in patients with semantic dementia [5,8,9]. Sabodash and colleagues [5]
provided an in-detail description of five cases of SI, SA, and completed suicides in patients
with semantic dementia in a larger study that compared the suicide risk in patients with
semantic dementia (n = 25) vs. patients with early-onset Alzheimer’s disease (AD) (n = 111).
They found 5 patients with SB (including 2 completed suicides) in the semantic dementia
group vs. 1 patient with SB in the early onset AD population (p < 001) [5]. We did not find
any other studies that addressed this topic.

There were some systematic studies which have been repoted [10-21] (Table 2), but
they approached this topic from a different point of view. Rather than investigating
neurological language impairment and its implications as possible SI/SB triggers, they
aimed to identify possible deficits in language-related functions, mostly related to verbal
fluency, as a part of a broader and more comprehensive profile of executive functions in
suicidal vs non-suicidal patients [10-21]. In a cross-sectional, case—control study involving
inpatients with various clinical diagnoses who had made an SA, Bartfai and colleagues [10]
found that patients who had made SA scored significantly lower in verbal fluency when
compared to healthy controls. A study that focused on patients with major depressive
disorder (MDD) and SA found that patients with MDD and SA had significantly lower
scores in letter and category fluency when compared to healthy controls [11]. Investigating
whether the presence of SA in MDD patients had an impact on fluency, Keilp and colleagues
found a lower fluency in MDD patients with SA when compared to MDD patients without
SA [12]. However, later studies by the same lead author found that the inclusion of SA
as a covariate did not have any effect on fluency scores [13,14], a finding which was also
confirmed in two studies that involved older patients with MDD [15,16]. Examining how
the severity of SA impacted on verbal fluency in bipolar patients, Olié and colleagues
observed that patients with severe SA outperformed patients with less severe SA regarding
to verbal learning, and suggested that the suicidal phenotype may be associated with
specific cognitive features, especially in the verbal domain [17]. In a study involving a group
of schizophrenic violent offenders, the presence/absence of SA also did not have any impact
on verbal fluency [18]. Examining links between verbal fluency and SI/SB, a population-
based prospective cohort study involving nearly 5000 older individuals found that poor
verbal fluency significantly increased the risk of SI/SB [19]. Near-infrared spectroscopy
(NIRS) on suicidal patients while they were being administered verbal fluency tasks
has been performed; some studies hypothesized that certain anomalies in the prefrontal
cortex might constitute potential biomarkers to identify those patient sub-groups with an
increased suicide risk [20,21].



Brain Sci. 2021, 11, 1594

3o0f14

Table 1. Case reports on a possible association between suicide risk and neurologic conditions that had led to language impairments.

Neurological .
Ref Condition Cases Summary SI and SB Main Findings
57—year old woman without previous Authors highlighted that the patient had a
history of depression. No family history . .
S number of protective factors from suicide
of psychiatric disorders or SI/SB. . . . .
s . (including family support, religion, no
Symptoms started as difficulty in verbal ) L
. . 4 chronic medical illness apart from
expression while comprehension of both . ) .
. . SA by running  hypertension, and no personal or family
[6] PPA spoken and written language remained . . : o
. into traffic history of psychiatric disorders or
intact. Over the next 6 years, her speech
output continued to significantly decrease substance use).
p - They postulated that her debilitating
and her comprehension became delayed. . . -
. . language impairment was a sufficiently
She developed her first episode
of depression. severe stressor to lead to SA.
Patient 1: 63-year old male without
personal or family history of mood
disorders. No documented current MDD.
He presented with progressive difficulty
naming objects, loss of comprehension, Patient 1:
surface alexia in reading, and Wrren.t SA
prosopagnosia. the most rece;1t Patient 1: The patient stated that he had
Patient 2: 62-year old male with a history by drues abuse feelings of hopelessness due to his
of depression and SA and possible family PZtienth' inability to think because of the loss of
history of suicide. He presented with man d words. His impairment preoccupied him
severe impairment on confrontational recurrent SA to the extent that his conversations were
naming, prominent difficulty with (before the usually focused on his inability.
single-word comprehension, surface emantic Patient 2: The patient was very distressed
alexia in reading, and prosopagnosia. He dementia and obsessively focused on his loss of
had a diagnosis of semantic dementia. diagnosis). Post words. He stated that he felt
Patient 3: 57-year old female with a serr%antic ’ “handicapped” by this inability to
lifelong history of depression that dementia communicate and comprehend, that this
worsened with semantic dementia. Her diaenosis had become a severe burden for his family,
psychiatric history also included periods intr%lsive :C}I and and that he wished to die.
of hypomania, but no previous SB. No completed Patient 3: She had preserved insight and
[5] SD family history of psychiatric disorders. suiciI::le by dru was very distressed; she constantly
Increased anxiety and depression after over dosey & obsessed over her deficits.
semantic dementia diagnosis. She Patient 3_' Patient 4: She was continually
presented with progressive difficulties in m d preoccupied by her word loss (“I'm bad
word-finding and word-knowing, word suicige b with words”) and felt unable to
generation, and confrontational naming. shoo ting}}/;ersel ¢ understand what she read (“I have the

Prosopagnosia.

Patient 4: 60-year old female with a
history of depression and SAs. Family
history of suicide. Prominent difficulties
in word-finding, word-knowing,
comprehension, surface alexia,
prosopagnosia.

Patient 5: 71-year old male, former
language teacher, with past and current
MDD. No family history of psychiatric
diseases. He presented with slowly
progressive loss of words, confrontational
naming, and inability to understand the
meaning of words in different languages.
Anomic aphasia.

Patient 4: Prior
recurrent SA
and current SI
with specific
plan.

Patient 5: A
previous SA
and current SI
with a concrete
plan.

feeling I won't live long.”).

Patient 5: Authors postulated that in this
patient, for whom language competence
had been pivotal in his professional life
and his feeling of identity, depression was
associated with his awareness of language
impairment which contributed to his
feeling that life was no longer worth
living.
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Table 1. Cont.

Ref l\i:e;r:gliz%l;al Cases Summary SI and SB Main Findings
The patient complained of a decreased
sense of being human due to the
realization that he will not be able to do
63-year old male admitted to hospital things in the future that he had done in
9] sD with a depressive condition and Recurrent the past, including linguistic functions
presenting with severe anomia and previous SA and reconstructing autobiographical
difficulties with semantic knowledge. memory, essential for creating a
scaffolding for the future self (“loss of the
future self”). This caused hopelessness
and depression, leading to SA.
Even if post-stroke depression and SI are
66-year old male. No history of mood commonly observed, authors postulated
Severe disorder. Spontaneous. language was here a link between the severe language
Wernicke’s fluent but uncommunicative due to impairment and SB. They pointed out the
. continuous phonological and verbal . difficulty to administer the
aphasia due L - Survived SA by L . .
to paraphasias (]argonophas1a). Severely shooting but neuro-psychiatric s.tandardlzed‘ scale in
[7] ischemic reduced comprehension of auditory, became blind as patients with Wernicke’s aphasia, and
leftperisyl- written and visually presented material, a result. emphasized the importance of clinical
vian n?ming, repetit.ion, reading, and writing. behavioral observation. .
stroke Finally, the patient was unable to process They suggested that for every patient
any kind of communication, even by with severe Wernicke’s aphasia suicide
gesticulation or pantomime. risk should be seriously considered and
carefully explained to the family.
Previous
ng:;ient SA The authors suggested that SB risk was
53-year old male with history of MMD ] diag Hosis increased in semantic dementia patients,
(pre-diagnosis of sematic dementia), i)/ii/ID fn dalso  &ven if depression is absent, and closely
9] sD although described as non-depressed after diagnosis related to language impairments and

throughout. He presented with difficulties
in single-word semantic comprehension
and naming, as well as prosopagnosia.

of semantic
dementia).
Completed
suicide by
hanging.

stereotypic behavior characterizingthe
semantic dementia. This behavior was
considered related to SA made before the
onset of semantic dementia.

Legend: MDD = major depressive disorder; OCD = obsessive-compulsive disorder; PPA = primary progressive aphasia; SA = suicide

attempt; SB = suicidal behavior; SI = suicidal ideation.

Table 2. Studies investigating the neuropsychological profile in suicidal patients (with a particular focus on language-related

functions when summarizing their main findings below).

Ref Study Design Sample SI and SB Main Findings
Cross-sectional Inpatients with various clinical Inpatients who made SA had
[10] ! diagnoses who made SA (n = 9) vs. SA significantly lower scores in verbal
case-control L .
non-psychiatric patients (1 = 15) fluency compared to controls.
Cross-sectional, Older inpatients with M.DD a.nd hISt.O ry History No differences between the two groups
[16] of SA (n = 18) vs older inpatients with .
case-control of SA in verbal fluency.

MDD without history of SA (1 = 29)
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Table 2. Cont.

Ref Study Design Sample SIand SB Main Findings
MDD patients having made a
high-lethality SA had lower letter and
category fluency scores than both MDD
patients having made a low-lethality SA
Cross sectional Patients with MDD and high-lethality High- and and MDD patients not having made SA.
[12] case-control ! (n = 15) or low-lethality (1 = 14) SA vs. low-lethality MDD patients having made a
patients with MDD and no SA (n = 21) SA high-lethality SA had lower category
fluency scores than MDD patients
without SA. MDD patients with history
of SA had lower letter and category
fluency scores than healthy controls.
This finding correlated with blunted
Cross sectional, Patients with MDD and history of SA History tnerease m perfusjlon. n Fhe prefroptal
[11] cortex at SPECT, indicating a possible
case-control (n = 20) vs. Healthy controls (1 = 20) of SA . . .
biological reason for reduced drive and
loss of initiative in patients with SA.
Patients with MDD aged > 65 years NO significant dlffe‘rences b.etweerf
1 ) suicidal and non-suicidal patients with
. with history of SA (n = 20) vs patients . .
Cross-sectional, . . History MDD in verbal fluency. Healthy
[15] with MDD aged > 65 years without
case-control . of SA controls had better verbal fluency than
history of SA (n = 20) vs. healthy > 65 . . . . .
suicidal patients with MDD in semantic
years controls (n = 20) .
or phonemic subtest.
Medication-free patients with MDD and Patients with MDD had lower verbal
[13] Cross-sectional,  history of SA (n = 72) vs medication-free SI and SB fluency scores than healthy controls.
case-control patients with MDD without history of When past SA was used as a covariate,
SA (n = 80) vs. healthy controls (1 = 56) no difference was observed.
Patlen.ts with h1stor¥ of MDD and SA at No significant difference in letter and
Cross-sectional various stages of illness (1 = 80) vs. category fluency between patients with
[14] ’ patients with history of MDD without SI and SB . .
case-control historv of SA at various stages of illness history of MDD and SA and patients
y (n = 80) 8 with history of MDD without SA.
NIRS performed during a verbal fluency
task; hemodynamic changes in the right
DLPFC, OFC, and PFC in patients with
[20] Cross-sectional, Patients with MDD and SI (n = 31) vs. oI MDD with SI were significantly smaller
case-control patients with MDD without SI (n = 36) than in those without SI. Hemodynamic
changes correlated negatively with the
severity of SI in DLPFC, OFC, and PFC
among patients with MDD.
Euthymic bipolar outpatients with Patients with history of severe SA
history of non-severe SA (1 = 88) vs. outperformed patients with history of
[17] Cross-sectional, euthymic bipolar outpatients with History non-severe SA in verbal learning.
case-control history of severe SA (1 = 41) vs. of SA Suicidal phenotype may be associated
euthymic bipolar outpatients without with specific cognitive feature,
history of SA (n = 214) especially considering verbal domain.
Patients were violent offenders,
[18] Cross-sectional,  grouped into schizophrenia and history History No differences between the two groups
case-control of SA (n = 26) vs. schizophrenia without of SA in verbal fluency.
history of SA (n = 35)
Population-based SI, SA, and .
[19] prospective 4791 older participants completed Poor performances in verbal fluency
e increased the risk of SI and SB.
cohort study suicides
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Table 2. Cont.

Ref

Study Design

Sample SIand SB Main Findings

[21]

Cross-sectional,
case control

NIRS performed during verbal fluency
task revealed hypofunction in left
dorsolateral PFC, left ventrolateral PFC,
and both orbitofrontal cortices in
Young adults with MDD (n = 45) vs. patients with MDD compared to healthy
healthy controls (1 = 32) controls.Decreased oxy-HB changes in
left ventrolateral PFC corresponded to
greater SI in patients with MDD. NIRS
may be useful for evaluating SI risk in
young adults with MDD.

Legend: DLPFC = dorsolateral prefrontal cortex, FPC = frontopolar cortex, MDD = major depressive disorder, NIRS = near-infrared
spectroscopy, OFC = orbitofrontal cortex, oxy-HB = oxyhemoglobin, PFC = prefrontal cortex, SA = suicide attempt, SI = suicidal ideation,
SPECT = single photon emission computed tomography.

All these studies were based on a primary hypothesis of the existence of what has
been termed “cognitive rigidity”, i.e., the decreasing ability to generate new solutions and
escape routes from difficult and seemingly hopeless situations, which has been demon-
strated in suicidal individuals and appears to be more pronounced in elderly patients,
although it has also been documented in young patients [22-24]. This concept is here
considered at this stage as a hypothesis and the above-mentioned results appear rather
nonconsensual and do not provide any clear evidence to be able to refute or confirm it [25],
possibly due to the heterogeneous populations included (individuals with MDD, violent
offenders with schizophrenia, healthy controls) and the range of assessment instruments
used (psychometric scales, functional neuroimaging).

Collectively, only a small number of reports and studies have examined the possible
linkages between language impairments, psychiatric comorbidities, and SI/SB. Moreover,
there is a global lack of consistency.

Here, we present a mini-review and describe a case report of a female patient who
presented with incomplete Broca’s aphasia, dysprosody, generalized anxiety, depressive
symptoms, generalized anxiety, depressive symptoms, who had SI, had made a SA, and
later, a complete suicide.

Our literature search employed the following methodology: (i) we searched PubMed/
MEDLINE, Scopus, Science Direct, and PsychINFO for relevant articles published between
2 January 2000 until 8 August 2021. We disregarded articles published before 2000, as the
diagnostic and research methodologies (psychometric scales, structural and functional
neuroimaging, etc.) have changed considerably over the years, which makes comparisons
with more dated studies difficult. (ii) Given the heterogeneity in the approaches, in the
methods for assessing language impairment (level of production, comprehension, prosody
and their interaction with emotional aspects), and the participants’ underlying conditions,
we decided to make the review more narrow and focused (mini-), rather than perform a
systematic review (according to PRISMA) which would have been difficult, perhaps even
futile, and force them into a single all-encompassing review; (iii) to be included in the
review, articles had to explicitly mention language difficulties (particularly of a neurological
nature) and the suicide phenomenon either in the title or abstract.

Based on the results from our mini-review and this case study, we would like to
put forward our central hypothesis that language impairments can exacerbate psychiatric
comorbidities, which in turn can aggravate language impairments, creating a vicious
cycle in which SI/SB can develop. In the described patient who had a language deficit
on the motor side (incomplete Broca’s aphasia and dysprosody), her anxiety, depressive
symptoms, and SI were triggered by her inability to express herself, her emotional status,
and suffering.

The aim of this mini-review was to summarise the state-of-the-art. We used the results
from the literature review and combined them with a case study to present our above-
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mentioned central hypothesis, to hopefully raise awareness and elicit further and more
dedicated studies, and a more active discussion, in the scientific community.

2. Case Presentation

A 74-year old, right-handed female presented with anxiety and depressive symptoms
to the psychiatric ED at the University Hospital of Geneva (HUG, Switzerland) in 2012,
after SA by abuse of acetaminophen. Although showing depressive symptoms, according
to the Diagnostic and Statistical Manual of Mental Disorders (5th ed., DSM-V) [26], the
latter could not be classified as a major episode of depression (MDD). She had suffered a
circumscribed ischemic stroke two years earlier, which had left her with incomplete Broca’s
aphasia and dysprosody. By “incomplete” we mean two things here: (i) the fact that the
severity of the speech impairment fluctuated over time, leaving the patient with better
abilities on some days and worse on others, and (ii) the fact that the patient always retained
some capability to express very simple words and phrases. However, due to the patient’s
refusal to undergo testing with psychometric scales, we were unable to assess the severity
of this deficit through the use of more objective means, such as battery scores.

The examining physicians, becoming aware of the specific symptoms, retrospectively
examined her file (after the consent of the patient and later of her husband), which contained
all the clinical, laboratory, and imaging elements that had been collected.

The patient had no family or personal history of psychiatric diseases, nor SI/SB,
prior to the onset of her language impairments. Her only other somatic complaint was
hypertension. Her family was very supportive and consisted of a husband, three children,
and several grand-children. The patient was bilingual in Italian and French and had been
working as a writer and translator.

After hospitalization in a psychiatric unit, a cerebral MRI was performed, revealing a
diffuse white matter high-signal hyper-intensity in the left posteroinferior portion of the
frontal lobe, just anterior to motor cortex. Small white matter high-signal hyper-intensities
were also located in the frontal lobe of the right hemisphere. A neuropsychological investi-
gation was not possible because of the patient’s refusal.

The patient was started on psychotropic treatment with the antidepressant sertraline
(increasing the dose gradually to 50 mg/day) and, with an anxiolytic purpose, quetiapine
(12.5mg x 3 per day), a drug that with higher posology is mainly prescribed to treat bipolar
disorder and schizophrenia. She was treated by a multidisciplinary team of psychiatrists,
neurologists, psychologists, and speech therapists. Although the patient showed gradual
improvements, both with regard to the anxious and depressive symptomatologies, we
observed marked deteriorations in her psychiatric (increased anxiety and depressive symp-
toms) and neurological patterns (greater difficulty in finding words and more incongruent
prosody) whenever she was asked to describe her situation and emotions to the best of her
abilities. We also observed a marked improvement in her language expression abilities
once her anxiety and depressive symptoms were controlled. The patient described feeling
powerless after the onset of her language deficit, which, having been a professional a
professional in the field of language, represented an immense and burdensome impairment
for her, eventually leading to her SI and SA. The multidisciplinary team worked to offer
her other means of expression besides language, and to mobilize her emotions by employ-
ing a range of approaches (art therapy, music therapy, psychomotricity, garden therapy,
and pet therapy). Therapists attempted to elicit the activation and expression of complex
emotional responses by showing her photographs, both generic and of the patient’s family,
by engaging the patient in small “role-playing games” that were interesting to the patient,
and by encouraging her to use words in songs that she had memorized during her youth,
and to which she was emotionally and affectively linked.

While SI was fluctuant initially, after 6 months the patient no longer had any SI and
showed an overall improvement. She was therefore discharged and referred to an out-
patient facility where she continued treatment for about one year. Then, stating that she
was feeling much better, the patient decided to no longer continue her treatment and
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also wanted to stop attending any sessions with both psychiatrist and speech therapists,
contrary to medical advice at the time. Soon after, her anxious and depressive symp-
toms reappeared, her language expression deteriorated, and, 6 months after stopping her
outpatient treatment, the patient performed suicide by drowning in a lake.

3. Discussion

In this report, we have described the case of a 74-year old female with incomplete
Broca’s aphasia, dysprosody, generalized anxiety, depressive symptoms, and SI/SB. We
also performed a mini-review on the possible associations between language impairment
(on the motor, comprehension, and semantic sides) and SI/SB (Tables 1 and 2).

The patient, having been a writer and translator all her life, described her ability
to verbally express her actions, thoughts, and emotions to be of crucial importance to
her. Additionally, according to accounts by family members, she had always considered
language competence both “a part of herself” and “a means of connecting to others”.
Losing her language competence on the motor side (Broca’s aphasia and dysprosody),
therefore, caused an unbearable suffering to her and led to her psychiatric symptomatology
and, eventually, SI/SB.

The association between aphasia and SI has also been observed by Mahgoub and
colleagues [6]. They pointed out that different types of aphasia may lead to different
levels of suicide risk. For instance, the comprehensive abilities of patients with non-fluent
(Broca’s) aphasia are fully intact and their inability to express their thoughts and emotions
can therefore lead to the development of intense feelings of frustration. In contrast, patients
with fluent (Wernicke’s) aphasia have difficulty comprehending spoken language, and
therefore have a limited awareness of their linguistic deficits, which results in lower levels
of frustration and SI/SB risk [6,27]. Nevertheless, it has been reported that patients with
severe fluent aphasia may also experience intense frustration, leading to SI/SB, [7].

Other case reports we found in the literature were focused on patients with seman-
tic dementia. These patients also experienced feelings of frustration, hopelessness and
helplessness over the course of a disease that can progressively affect the three aspects
of language, namely, the production of words, their comprehension, and the recognition
of their meaning [5,8,9]. The realization by a patient of their semantic impairment may
cause them to feel “less human” in a world they can no longer “describe”, “read”, and
“integrate”, which prevents them from being able to relate to, understand, and belong to
that world [28-30]. Sabodash and colleagues suggested that suicide risk is increased if
semantic dementia is accompanied by depression, insight preservation, and obsessional
rumination over the loss of semantic competence [5]. Indeed, a depressive syndrome could
be diagnosed in many of these cases and was observed to mediate the association between
the type and severity of linguistic impairment and SI/SB risk [6]. However, especially in
the elderly with somatic pathologies, there are other, more nuanced situations, such as the
one described in our case report, for which a diagnosis of major depressive episode in ac-
cordance with the DSM-V criteria [26] is more difficult to establish. Using the definition of
“demoralization” by Clarke and Kissane, according to which this psychological condition is
precisely described by the presence of hopelessness or disheartenment, a loss of meaning in
life, helplessness, a sense of failure, and dysphoria [31-33], the “demoralization” construct
can also be used to detect suicide risk in these patients [34,35].

In the described patient, Broca’s aphasia and prosody worsened when she was asked
to talk about herself, her emotional state, and suffering. Speech prosody typically includes
several variables, such as the rhythm, stress, and intonation of speech, which together
provide important information beyond the literal word meaning, e.g., clues about attitude
or affective state [36]. During the early days of neurolinguistics, the affect or emotions of
the speaking subject were treated as para- or extra-linguistic facts, and efforts to under-
stand and describe language were focused on aspects of the code. However, gradually,
the independence of these factors in the mechanisms of the communicative system had
started to be questioned, allowing room for the subject’s intrapsychic functioning and their
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interactions with the outside world [36]. The term “emotional speech” has been coined to
designate the facets of language which are most related to these latter aspects, of which
word production (at the level of motivation/induction to produce them) and prosody
would be the preferred vectors and tasks [37].

The relationships between psychic functions and language have been hypothesized
especially in the area of prosody, with the coining of the term “affective prosody”, which
is, in the medical field, a synonym of “emotional speech”. It is currently accepted that
prosody variations in patients with language disorders occur during changes in their mental
state, both at an “explicit or propositional” and “implicit” degree [38,39]. A study which
investigated post-stroke depression reported that early alterations of affective prosody
were associated with a higher risk of post-stroke depression three months following a
stroke [40]. Particularly, the more words are congruent with the patients’ concerns, the
more significant this interference would be, since these affects would mobilize part of the
attentional/executive functions, inducing a double-task situation [41]. The evolution of the
patient described in the present report is consistent with the neuro-physio-pathological
hypothesis, according to which language is considered to be an agent that receives and
integrates the complexity of the cognitive system, deputed to the perception/expression of
subjective and intersubjective experience [39].

Studies based on structural and functional neuroimaging have proposed that in
right-handed individuals, “affective prosody” would have its neuro-anatomical substrates
mainly in the right hemisphere, which is linked with the main and accessory language
centers of the left hemisphere via the corpus callosum [38,42—-46]. Moreover, an interesting
link between “affective prosody” alterations and aphasia severity has been postulated
in a sample of stroke patients with left-hemispheric damage, which would represent an
informative correlation [47]. The more the circuits concerned are affected by a depres-
sive state, the more the main language centers of the left hemisphere would participate,
which reinforces the hypothesis of a significant cooperation between affective /emotional
content processing and language, on both the impairment aspects of Broca’s aphasia and
prosody [38,47].

Intriguingly, this is in agreement with a recent article by Richard-Devantoy and col-
leagues [48] which featured the rather poignant title: “Psychological pain and depression:
it’s hard to speak when it hurts”. The authors found that high levels of psychological
pain were associated with poor phonemic verbal fluency performance in men, even after
controlling for confounding factors (age, level of depression, anxiety). The construct of
psychological pain appears very similar to Shneidman’s concept of “mental pain”, which
has been shown to be strongly associated with suicide risk [49,50]. Some studies have
addressed the recovery of these patients, who sought means to alleviate their mental
pain, hopelessness, and feelings of despair. Interestingly, Miller and Happel [51], as well
as Brown and colleagues [52], showed that participant-generated photographs can aide
in the activation and expression of complex emotional constructs, both in patients with
schizophrenia [51] and aphasia [52].

Collectively, the findings derived from the case described and the mini-review seem to
support our hypothesis of a vicious circle, in which language impairments can exacerbate
psychiatric comorbidities, in turn aggravating language impairments and turning affected
individuals into what could be termed “desperate mutes”, i.e., creating conditions for the
development of SI/SB (Figure 1).
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Figure 1. Vicious circle.

4. Limitations

The findings presented in this case report and mini-review should be considered in
light of three main limitations. Firstly, the patient was only assessed clinically and by
structural neuroimaging, as it was not possible to use psychometric scales or functional
neuroimaging, which the patient refused. Secondly, it would have been very helpful and
informative to repeat the structural neuroimaging after some months, to better under-
stand the evolution of her language disorders; however, unfortunately, due to the patient’s
extreme reluctance to medical examinations, this was not possible. Thirdly, it may not
be possible to generalize our particular observations regarding the impact of language
impairment on SB/SI, as they are discussed only with regard to other specific case reports
and few systematic studies. Fourthly, although the correlative data regarding the hypoacti-
vation of the PFC may suggest a possible connection between verbal fluency and cognitive
flexibility, a behavioural assessment of this concept based on verbal fluency alone is some-
what problematic. Lastly, an important aspect that remained open to debate is whether
anxiety, depression, and SI/SB are indeed associated with language impairment, i.e., the
symptoms of language impairment, or with the underlying disease, e.g., stroke [53-55] or
dementia [56]. Resulting post-stroke language impairments, particularly on the expressive
side, have been observed to be associated with a higher suicide risk (Geriatric Psychiatry
Service of Geneva University Hospital, 2008, unpublished observations); in effect, it was
postulated that aphasia, which affects about one third of stroke survivors and persists in
half the cases, might be one of the factors capable of explaining the post-stroke incidence
of SI/SB [57]. Concerning dementias, it is worth pointing out that in semantic dementia,
which, together with the behavioral variant of fronto-temporal dementia, FTD (bv-FTD),
present the highest suicide risks [58,59], language impairment is one of the hallmark symp-
toms of the disease. “Affective prosody” is also documented in FTD [60]. However, we did
not find sufficient evidence to contribute to this question.

5. Practical Implications

Psychopharmaceutical interventions can be considered to reduce the anxiety com-
ponent. In the presented case, describing an older patient, fractionated, very low-dosage
quetiapine was successfully used (exploiting the anxiolytic properties of this drug at a
reduced posology, which is otherwise used for other psychiatric disorders). Addition-
ally, Selective Serotonine Reuptake Inhibitors (SSRI) can be useful for this purpose, even
if the onset of their therapeutic action is delayed. Complementary, but essential, non-
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psychopharmaceutical interventions consist of offering other means of expression besides
language, and attempting to mobilize emotions by employing a range of approaches (art
therapy, music therapy, psychomotricity, garden and pet therapy). Particularly, therapists
may try to elicit the activation and expression of complex emotional responses by show-
ing photographs (also patient-generated photographs), both generic and of the patients
family, by engaging patients in adapted-to-their-interests, small “role-playing games”, and
by encouraging them to use words in memorized songs to which they are emotionally
and affectively linked. These strategies are most effective when conducted as part of a
multi-disciplinary team, consisting of psychiatrists, psychologists, speech therapists, music
therapists, and other rehabilitation therapists.

6. Conclusions

Reciprocal and interacting relationships between language impairment, psychiatric
comorbidities, and SI/SB frequently occur in clinical practice but have only been sparsely
explored from a research perspective. Here, we presented a case report of a female patient
who presented with incomplete Broca’s aphasia, dysprosody, generalized anxiety, depres-
sive symptoms, and SB. A mini-review on the possible associations between language
impairment (on the motor, comprehension, and semantic sides) and SI/SB was performed.
Based on the case report described and findings in the literature, we delineated a vicious
circle in which language impairments can exacerbate psychiatric comorbidities which,
in turn, aggravate language impairments and create a condition for the development of
SI/SB. Patients experiencing severe difficulties with the production and comprehension
of language (also of a semantic nature) often display high levels of frustration, and can
desire to end their lives due to this burden. Elucidating these associations appears to be
relevant, and will enable clinicians to better understand their patient’s specific suffering,
as brought on by language impairment, and help refine specific methods for suicide risk
detection in these affected patients and outline more comprehensive care approaches that
involve psychiatrists, psychologists, speech therapists, and other rehabilitation therapists.
A lessons that we learned for the future has been that patients with speech deficits of a neu-
rological origin can provide important insights in informing clinical practice, in addition to
with younger patients, who struggle to speak for different reasons, but whom in any case
imply interactions between the various levels of language and the world of emotions (the
“desperate mutes”). So did Norman and colleagues [61], who recently described on self-
harms associated with alexithymia among young adults in their article with the eloquent
title “I can’t describe it and they can’t see the rain, an interpretative phenomenological
analysis of the experience of self-harm in young adults who report difficulties identifying
and describing their feelings”. More systematic studies are needed.
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