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ABSTRACT

Background and Objectives: Schizophrenia is a debilitating and complex mental health disorder
characterized by symptoms, such as delusions, hallucinations, and cognitive impairments. A high
comorbidity rate is observed between substance abuse, schizophrenia and impulsivity. Given the
higher rate of suicide among individuals with schizophrenia, this research aims to investigate the
correlation between three factors, sensory processing, substance abuse and impulsivity, concerning
suicide in individuals diagnosed with schizophrenia.

Methods: Research was conducted on PubMed, Google Scholar and Web of Science using the
keywords “schizophrenia,” “substance use disorder (SUD),” “sensory processing,” “suicide”” and
“impulsivity.” Sixteen articles were selected as the most recent and relevant studies for reporting.

2 <,

Results: The reviewed studies demonstrated a high prevalence of suicide in patients with
schizophrenia, particularly during the early stages of the illness. Impulsivity plays a contributing
role in the elevated rates of suicide and substance abuse, with substance abuse directly influencing
the incidence of suicide. Moreover, sensory processing difficulties can lead to self-harm and suicide.
Therefore, the presence of these three factors in patients can increase the risk of suicide.

Conclusion: Studies have addressed these risk factors to a considerable extent, less attention has been
given to sensory processing, impulsivity, and substance abuse, which are significant factors in self-harm
and suicide, as well as their predictive value for suicide. Further studies in this area are recommended.
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f What is “already known” in this topic:

—» What this article adds:

reduced.

Suicide is a widespread phenomenon in schizophrenia, and sensory processing, impulsivity, and substance abuse
can play a role in its occurrence, but the results of studies are contradictory.

In this study, it was added that altered sensory processing, substance abuse, and impulsivity are related to each
other and have an exacerbating effect on each other. These factors are very effective in the incidence of suicide
in schizophrenia patients. By controlling these factors, the incidence of suicide in these patients can be greatly

Introduction

chizophrenia is known as a debilitating
mental disorder with the appearance of
various symptoms, such as delusions, hal-
lucinations, disturbed speech or behavior
and cognitive impairment. Its early onset,
along with its chronic symptoms, makes it a disabling
disorder for many patients and their families [1]. Schizo-
phrenia affects approximately 1% of the population
worldwide and typically the onset of the disease occurs
early in life (usually in late adolescence or early adult-
hood). Most patients have long-term side effects [2].

The main reasons for this disorder are not well under-
stood and a combination of genetic and environmental
factors play a role in the emergence of this disease [1, 3].
Environmental factors include birth complications, such
as oxygen deprivation [4] and prematurity [5]. Advanced
paternal age can also contribute to the development of
schizophrenia [6]. Other non-genetic factors associated
with the onset of schizophrenia include trauma, social
isolation, migration, city life and substance abuse [7].

The primary reason for death among people with
schizophrenia spectrum disorders (SSD) is suicide.
The rate of suicide attempts among individuals with
psychotic disorders ranges from 10% to 50%. Approxi-
mately 40% to 79% of individuals with schizophrenia
report suicidal ideation at least once during their illness
[8]. Even in the early stages of schizophrenia, the suicide
rate is 2.4%, and in the first five years of the illness, the
suicide rate is 0.48% per year [9].

Various risk factors for suicide among individuals with
schizophrenia have been identified. Being male, being
Caucasian, younger age, having concurrent depression,
history of suicide attempts and lack of social support are

the most influential factors [10]. Additionally, the risk
of suicide significantly increases in the presence of sub-
stance abuse or dependence [11].

Substance abuse is common among people with
schizophrenia, particularly in men. Nearly 50% of indi-
viduals with schizophrenia have a comorbid substance
use disorder (SUD) at some stage during their illness
[2]. Substance abuse in schizophrenia is associated with
worse outcomes, including severe psychotic symptoms
and less treatment adherence [12].

Regarding substance abuse, most studies report an
increased risk of suicide and aggression [9] and most
individuals with schizophrenia suffer from comorbid
conditions, including impulse control disorders [13].
Sensory processing is one of the basic brain functions
that is impaired in individuals with schizophrenia and
this impaired sensory processing is related to emotional
regulation and symptoms, such as suicidal thoughts and
hopelessness [14].

Sensory processing refers to the way the nervous sys-
tem receives sensory signals and converts them into
appropriate behavioral and motor responses [15]. The
sensory processing pattern in patients with psychiatric
disorders, including schizophrenia demonstrates lower
levels of sensory registration, sensory avoidance and
sensory sensitivity, as well as reduced sensory-seeking
behavior [16].

According to the studies, substance abuse and impul-
sivity are related to each other and exacerbate each other
[13, 17] and these two factors, along with altered sensory
processing, have a vital effect on the incidence of suicide
in patients with schizophrenia [14]. Most studies in the
field of suicide in individuals with schizophrenia have
investigated the relationship between demographic fac-
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tors such as age, gender, etc. [9, 18]. Despite the high
importance of the three components of substance abuse,
impulsivity, and sensory processing in the incidence of
suicide in schizophrenic patients, fewer studies have in-
vestigated the relationship between these components in
the suicide of these patients and also the studies that have
been conducted in this field provide contradictory infor-
mation about the relationship between these factors and
the suicide of individuals with schizophrenia.

On the other hand, due to the high rate of suicide in
schizophrenic patients, more and more in-depth investi-
gations in this field and further investigation of risk fac-
tors and their relationship to the occurrence of suicide
can be effective in preventing suicide and helping to re-
duce its rate and increase the life expectancy of these
patients.

Therefore, this study was conducted to review the rela-
tionship between three variables of sensory processing,
substance abuse, and impulsivity with suicide in patients
with schizophrenia.

Materials and Methods

The present study is a literature review conducted us-
ing a systematic search approach. The keywords listed in
the Table 1 were searched in databases, such as PubMed,
Web of Science, and Google Scholar from 2010 to 2024.

Results

Using the keywords listed in Table 1, first, 372 articles
were found after that 16 articles were identified as the
most recent and relevant articles. These include 5 articles
on suicide in schizophrenia, 3 articles on sensory pro-
cessing in schizophrenia, 5 articles on substance abuse in
schizophrenia and 3 articles on impulsivity and schizo-
phrenia, as reported in Table 2.

Table 1. Search keywords

2024, Volume 7

Discussion

This study includes the results of 16 articles published from
2010 to 2022. The main results of this review are as follows:

The suicide rate in schizophrenia is significantly higher
than in the population. Various studies report different inci-
dences of suicide in schizophrenia. In a comprehensive re-
view conducted by Lu et al. [19] in 2020, the lifetime suicide
rate was reported to be 26.8%. However, another study con-
ducted by Aydin et al. [20] in 2019 reported a much higher
suicide rate among these patients. In this study, it was men-
tioned that at least 40.8% of individuals with schizophrenia
attempted and 39.6% of these individuals attempted suicide
repeatedly. Different studies, using different populations and
methodologies, provide different estimates of suicide rates
in schizophrenia. The population size in the first study was
much larger than in the second study, and the significant dif-
ference in the reported prevalence of suicide may be due to
this reason. The first study appears to provide a more accu-
rate statistical estimate due to a more extensive investigation.

In two other studies conducted in 2021, Berardelli et al.
[21] also reported the suicide attempt rate among indi-
viduals with schizophrenia to be between 25% and 50%,
while Bai et al. [22] 34.5% of these patients had suicidal
thoughts and 44.3% of planned suicides, which is consis-
tent with the above studies.

In 2019, the suicide rate in individuals with schizophrenia
was reported to be 10% [18]. This rate significantly differs
from the prevalence reported in other studies, indicating a po-
tential increase in suicide rates among these patients over time.

Despite the varying prevalence rates mentioned, all of
these studies indicate that suicide is the most significant
factor in reducing hope for life and the main cause of
mortality in individuals with schizophrenia, emphasiz-
ing the need for careful examination. Furthermore, in-
dividuals who attempt suicide tend to have more severe

symptoms.

Search Keywords

Categories of Articles

(Suicide OR self-harm) AND (schizophrenia OR schizophrenic patients OR schizophrenic

people)

(Impulsivity OR impulsiveness) AND (suicide) AND (schizophrenia OR schizophrenic patients

OR schizophrenic people)

(Sensory processing OR sensory processing impairment OR sensory) AND (schizophrenia
OR schizophrenic patients OR schizophrenic people)

(Substance abuse OR substance misuse OR substance use disorder OR SUD) AND (schizo-
phrenia OR schizophrenic patients OR schizophrenic people)

Suicide in schizophrenia

Impulsivity in schizophrenia

Sensory processing in schizophrenia

Substance abuse and schizophrenia
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Table 2. Characteristics of the studies on the relationship between sensory processing, substance abuse, and Impulsivity with suicide in

schizophrenia

. Typeof Sample Outcome Mea- .
Author (y) Title yp . P Results Conclusion
Study Size sures
The lifetime prevalence of
suicide in individuals with
Prevalence I schizophrenia was 26.8%,
- - Suicide risk -
of suicide ] while the one-year preva-
Luetal. S Meta- - Demographical | h |
2020 [19] at.te.mpts inin- analysis 16747 variables ence, 1-month preva ence,
dividuals with and the prevalence of sui-
schizophrenia cide attempts from illness
onset were 3.0%, 2.7% and
45.9%, respectively.
- Questionnaire
on family/care- It has been found that
Suicide at- giver features 40.8% of individuals with
. - Questionnaire  schizophrenia have made at
. tempts with : -
Aydin et al. related factors Cross- 223 on socio-de- least one suicide attempt,
2019 [20] . : sectional (18-65) mographicand  and among those who have
in schizophre- L - o
: . clinical features  attempted suicide, 39.6%
nia patients - ) .
(demographic-  have made multiple suicide
clinical vari- attempts.
ables)
The lifetime suicide price
among people with
schizophrenia is about Suicide is the leading
10%. Suicide is the main cause of death among
motive of decreased life individuals with schizo-
expectancy in people with  phrenia and has been
Suicide in schizophrenia. previously described
© . . Lit- - Demographical In the first decade of the as one of the “most
.8 Sheretal. schizophrenia: ’ ; - . - .
= - Review erature variables disorder, schizophrenics serious symptoms of
@ 2019[18] An educational : icide risk ienifi | likel - "
< overview review - Suicide ris! are significantly more likely schizophrenia.” The
3 to commit suicide, even lifetime incidence of
= though they continue to suicide in schizophre-
Q . o e .
S be at improved chance nia is considered to be
.g all through their lifetime, ten times, with 40%
S experiencing durations of of patients having a
g worsening or development  history of a minimum
an in suicide chance. one suicide attempt.
Schizophrenia has
- Prevalence of - )
PR . a relatively higher
suicidal ideation attempt of suicide
Global preva- and/or suicidal articElarI amon !
lence of sui- Meta- plan orrelevant  The lifetime prevalence of Fc))un ora \é rou gs
Bai et al cidal ideation analysis data that al- suicidal ideation was 34.5%  YOUNBEr age groups.
2021 [22'] and suicide and sys- 5079 lowed for the and the point prevalence
plan among tematic calculations of was 29.9%. The suicide
people with review the prevalence planning was 44.3.
schizophrenia of suicidal
ideation/suicidal
plan
Suicide is responsible for
about 5% of untimely
deaths amongst individuals
with schizophrenia, and
The impor- 25% to 50% of people with
Berardelli tance of Lit- schizophrenia make suicide
etal. 2021 suicide risk Review erature tries for the duration of
[21] formulation in review their lifetime. Evidence

schizophrenia

indicates multiple personal,
clinical, social, and psycho-
logical elements contribut-
ing to suicide in individuals
with schizophrenia.
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Type of

Sample Outcome Mea-

Author Title . Results Conclusion
v) Study Size sures
Substance abuse and other
Effects of SUD . factors such as untreated
Chaudhury Lit- - -
on presenta- . duration of psychosis, treat-
etal. 2016 : ] Review erature .
tion of schizo- . ment duration and mortal-
[27] . review . . -
phrenia ity are directly or indirectly
related.
It has been found that SUD
is associated with NSSI in
people with SSD and is
Predicting fac- linked to approximately
tors for NSSIin four-fold increased risk of
Giinev et patients with non-suicidal self-injury. The
Y schizophrenia Cross ISAS, NSSI, lifetime incidence of SUD in
al. 2020 - 165
28] .spectrum sectional SUD the stu.dy samplg qnd the
disorders and non-suicidal self-injury (+)
the role of group turned into 38.2%
substance use and 55.6%, respectively.
The prevalence of non-
suicidal self-injury in the
study sample was 43.6%.
Men are at a more sig-
nificant risk of devel-
oping substance abuse
) compared to women.
2 Any comorbid SUD, par- Substance abuse con-
g t||culrz;1rlly polydruguseand  yjptes to an earlier
g alcoho Eogsu'ﬁptlgg:yvias onset of schizophre-
= Morbidity and - Substance fgg;c;f‘c?_eavsvé inahos oit:l— nia, prolonged illness
% Lahteen- mortality in asag7  2buse (prescrip- izatic;)n and mortalit Frjates duration, extended
2 vuoetal.  schizophrenia Cohort (<46) tion register) compared to indivi\éuals treatment periods, and
o 2021[29]  with comorbid- - Mortality withoput cubstance abuse increased mortality,
3 ity of SUDs (death register) L o particularly through
o High risks of mortality, suicide. in these
© . .. ’
g especially due to suicide patients. Furthermore,
= and other external causes, substance abuse
° were observed. exacerbates both
3 positive and negative
Prevalence Sub b symptoms of schizo-
of comorbid . ij statrlwe abuse was phrenia compared to
substance use Systerat signitican 'zhmori co;rlg;n individuals who do not
in schizophre-  >Y>-<Mat 165811 Inmen, with a rate ot 267, = yj5yse substances.
Hunt et al. - ic review compared to women with
nia spectrum (123 - - .
2018 [25] : ; and meta- . schizophrenia. People with
disorders in . articles)
o analysis substance abuse had an
clinical and . .
. earlier onset of schizo-
community .
. phrenia.
settings
48% of individuals with
schizophrenia had sub-
stance abuse. It was found
that smokeless tobacco
had the highest occurrence
Prevalence of substance abuse (42%)
of substance Obser- among people with schizo-
Kelkar et al. . vational - PANSS g
abuse in 100 phrenia. Substance abuse
2020 [26] ) . cross- - AUDIT .
patients with sectional was more common in men

schizophrenia

than women. Individuals
with schizophrenia and
substance abuse had higher
positive PANSS ratings in
comparison to those with-
out substance abuse.
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. Type of Sample Outcome Mea- .
Author (y) Title g::' i Sizz sures Results Conclusion
In this group, sensory
seeking was observed to a
lower extent, while sensory
van den Sensory sensitivity and sensory
processing 33 avoiding had higher scores .
Boogert problems in Meta- articles sensory pro- in comparison to the In studies conducted
et a{lig]ozz psychiatric analysis (n=2008) cessing (AASP) reference group. Addition- on 'nﬁ'v'dlﬁals ‘_N'th
disorders ally, low registration was sc IZOdpt renlat |
greatly higher in this group compared to contro
compared to the reference __Broups, sensory
© group. integration dysfunc-
= tion was observed. As
g - Sensory pat- the level of sensory
= . . g . - g
g e Senijadur; Amongthe 18 particpants,  TEEEAR VT
< . . . the vast majority demon- . .
[ disorders, link- sensory profile) strated sensory differences patients relative to
£ Halperin ing motor and Cross- - Motor and and exhibited Xnoderate to the control group,
g etal. 2020  process skills, sectional 18 process skills severe symotoms. There higher psychiatric
k=1 [23] psychiatric (assessment ymp P symptoms were also
© was a great relationship AN
o symptomes, of motor and T AT e R observed. In individu
2 and sensory process skills) ensory als with schizophrenia,
2 patterns - Brief psychiat- L) s 5 5 T sensory avoiding
@ ,
S ric rating scale sensory sensitivity and
S L . low registration were
g Self-reported The rezullts |Td|c:1:]e that in- observed to a greater
2 sensory crsagte e;j/e;]s N ypg;sg:— extent, while sensory
& responsive sitivt y_atn d .ypods_er): “I" Y seeking was observed
patterns in C(?ter)‘(ls E in If? IV,I ua; to a lesser extent.
typically- With sc 'Z.O? dren_fhagm th Sensory processing
7h | developing and c - AASP wer;:‘.assoctlja € ,\tA,” o difficulties can lead
zooz%etzz ’ early-onset rtqss- | 127 -SPQ nefa lve a;n hPOS' 'r:/e symp- individuals towards
[24] schizophrenia sectiona “AQ Uoms 0I schizophrenia. risk-taking behaviors
adolescents: nusual sensory experi- such as suicide.
Its relationship ences, other than sensory
with schizotvo- seeking, were positively
al and autis\t/iré correlated with higher
traits schizotypal traits irrespec-
tive of diagnostic status.
Lit- ) S_L:?srt):rl\sc“éltuyse Impulsivity, the risk factor
Quziretal. Impulsivity in Review erature ~Violence for aggression and violence,
2013 [17] schizophrenia review - Agaression increases the likelihood of
) Slg,ligcidality suicidal behavior
- Sociodemo- Impulsivity is considered Pathological impulsiv-
© ranhic data a crucial trait of suicide ity is often considered
'g 5 -FFJ’ANSS and aggression in indi- one of the primary fea-
= - Impulsive- viduals with schizophrenia.  tures of schizophrenia.
3 Impulsivity, nesstBarratt Impulsive behavior can Individuals with schizo-
=  Sehgal&  aggressionand Cross- imoulsiveness cause disruptive behav- phrenia are more
@ Patil, 2021 suicide risk in sectional 65 spcale-ll) iors, including violence or  impulsive than healthy
£ 30 patients with self-harm. Therefore, anger,  individuals. Impulsiv-
o - Buss Per
e, Schizophrenia aseression Lyes_ aggression, and impulsiv- ity in schizophrenia
2 ggtionnair(je ity play a significant role has a direct impact on
5 Suici in the adverse outcomes increased substance
S - Suicide (Becks experienced by individuals abuse, elevated
© ) peri 0y Inalvl apuse, eley
Fy with schizophrenia. suicidal ideation, and
2 ™ ive impulsivit suicide attempts. Fur-
> © EXCesSIVe IMPUISIVILY 4 armore, impulsivity
% group exhibited higher leads to poorer insight
= Impulsivity, - Negative and levels of current and past in individuals with
aggression and PANSS suicidal ideation and schizophrenia
lancu et al. suicide risk Cross- 68 -IS demonstrated an extra ’
(2010) [31] among male sectional -SRS propensity for lifelong
Schizophrenia - Overt aggres-  suicide attempts. Impulsiv-
patients sion scale ity scores were positively

correlated with SRS ratings
and a few PANSS scores

Abbreviations: NSSI: Non-suicidal self-injury; ISAS: Inventory of statements about self-injury; PANSS: Negative and positive symptom scale;

AUDIT: Alcohol use disorder identification test; AASP: Adolescent/adult sensory profile; PSQ: Schizotypal personality questionnaire; AQ:
Autism spectrum quotient; SSI: Scale for suicide ideation; IS: Impulsivity control scale; SRS: Suicide risk scale.
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Therefore, suicide in schizophrenia is a serious and
highly prevalent issue, with its rates increasing over
time. By addressing the risk factors and factors associ-
ated with suicide, it is possible to reduce its occurrence
in these patients.

Sensory processing in schizophrenia

Sensory processing and its patterns in schizophrenia
have been the subject of studies that have demonstrated
significant sensory differences compared to healthy in-
dividuals. In studies conducted by van den Boogert et
al. in 2022 [16], Halperin et al. [23] and Zhou et al. [24]
in 2020, it was shown that sensory processing is com-
promised in individuals with schizophrenia, and sensory
avoiding and sensory sensitivity patterns are observed to
a greater extent than in healthy individuals. The low reg-
istration pattern is significantly more prevalent in these
patients compared to the healthy group, while sensory
seeking is less common.

Halperin et al. [23] also addressed in their study that
sensory processing difficulties can have a significant
impact on daily functioning, social performance and
quality of life. These studies also indicated a significant
relationship between sensory processing problems and
psychiatric symptoms.

Therefore, the multiple sensory processing difficulties
in these patients can have highly detrimental effects on
their lives, including reduced quality of life, diminished
functional capacity, and increased hopelessness. Conse-
quently, due to the high prevalence of sensory process-
ing problems in schizophrenia and their impact on the
lives of these patients, studying these issues is of utmost
importance.

Substance abuse in schizophrenia

The comorbidity of substance abuse is highly common.
Hunt et al. [25] reported an occurrence rate of substance
abuse in schizophrenia at 41.7%. Kelkar et al. [26] re-
ported a prevalence rate of 48%. Both studies also noted
that substance abuse is significantly more prevalent in
men with schizophrenia than in women.

Chaudhury et al. [27] showed that substance abuse was
recognized as a critical risk factor for schizophrenia. It
was also stated that substance abuse precedes schizo-
phrenia in over 60% of cases, and in most instances,
both occurrences happen within a month, suggesting a
potential causal connection between substance abuse
and schizophrenia.

2024, Volume 7

According to the results of studies, substance abuse can
have detrimental effects on the course of schizophrenia.
Hunt et al. [25] and Kelkar et al. [26] indicated that sub-
stance abuse can lead to an earlier onset of schizophre-
nia, exacerbate negative and positive symptoms, and
prolong the duration of the illness.

Studies have also demonstrated that substance abuse
can lead to increased self-harm and mortality rates in in-
dividuals with schizophrenia. Giiney et al. [28] stated in
their study that substance abuse can increase self-harm
by four times in patients with schizophrenia, making it
a significant predictor of self-harm in these individu-
als. Another study conducted by Léhteenvuo et al. [29]
found that substance abuse leads to a 50% to 100% in-
crease in hospitalizations and mortality in schizophrenia.

The prevalence of substance abuse in schizophrenia is
increasing over time, likely due to easier access to drugs
and the higher inclination of people with schizophrenia
towards substance use. The comorbidity of substance
abuse and schizophrenia worsens the prognosis for these
patients and is considered a major risk factor for suicide
in this population.

Impulsivity in Schizophrenia

The study results of Ouzir et al. [17], Sehgal and Patil
[30] and Iancu et al. [31] have indicated that impulsivity
in schizophrenia is associated with increased suicide and
self-harm.

Ouzir et al. [17] also stated that impulsivity in individu-
als with schizophrenia can play a key role in maintaining
addiction, which in turn can worsen the prognosis and
exacerbate schizophrenia symptoms.

Impulsivity has an impact on increased substance
abuse, and substance abuse directly affects the worsen-
ing of schizophrenia symptoms and suicide. Addition-
ally, impulsivity itself can be a reason for suicide. There-
fore, the comorbidity of these three factors can serve as
predictors of suicide in individuals with schizophrenia.

Conclusion

Given the high suicide rate among individuals with
schizophrenia, this issue has become a serious prob-
lem. Therefore, addressing suicide risk factors in these
patients is of great importance for the management and
prevention of suicide.

Shourvazi R, et al. Factors Related to Suicide in Schizophrenia. Func Disabil J. 2024; 7:E121.5.
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Numerous studies have focused solely on examining
these suicide risk factors in individuals with schizophre-
nia, but to date, there has been limited research on pre-
dicting several of these factors for suicide.

The conducted studies indicate a high comorbidity
between substance abuse and schizophrenia, and it has
a significant impact on suicide in these patients. Addi-
tionally, sensory processing and impulsivity are crucial
factors in self-harm and suicide attempts, although they
have received less attention.

By examining the predictive impact of mentioned fac-
tors, it is possible to prevent suicide in schizophrenia by
controlling and managing them.
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