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Abstract

Background The phenomenon of suicide risk (SR) represents a psychiatric, social and environmental emergency. The
acute psychiatric ward as the Italian Service for Psychiatric Diagnosis and Care (SPDC) represents the place where SR
is high due to the acute and serious conditions of people hospitalized. The objective of this study was to evalu-

ate the characteristics of subjects admitted to a SPDC over a 6-year period for SR represented by: suicidal ideation,
attempted and failed suicide.

Methods With a retrospective single-center observational design, we collected hospitalizations from 01/01/2017
to 31/12/2022 in the SPDC of AUSL-Modena for SR, analyzed the modality of SR and compared the demographic
and clinical variables of subjects with SR with those hospitalized for other clinical reasons in the same period. Data
were statistically analyzed.

Results In the 6-year of study period, we collected 2,930 hospitalizations in the SPDC of AUSL- Modena

and among them, 68% (n=>528) were carried out due to SR, which represented the second leading cause of hos-
pitalization (18%), in particular among females (Pearson Chi2=17.41, p<0.001). Individuals with SR were more
frequently voluntary admitted (Pearson Chi2=215.41, p<0.001) for a shorter period (7.36 +8.16 vs 11.66+ 15.93,
t=6.03, t-test, p<0.001) and less frequently repeated the hospitalization during the study period for the same reason
(Pearson Chi2=6.0, p=0.014). The most frequent psychiatric disorders associated with SR were depressive, personality
and adjustment disorders, which represented the most common factor associated with SR (68%), followed by family/
relationship problems (12%) and alcohol/substance abuse (8%). We highlighted three kinds of suicidal risk: suicidal
ideation (40%), often associated with personality disorders and substance use disorders, drug ingestion (30%) con-
comitant with conflicting family relationships and use of violent means (30%) associated with depressive disorders
(Pearson Chi2=42.83, p=0.002).

Conclusions Our study provides a real-world setting evaluation of subjects hospitalized for SR and, in accord-
ance with literature, suggests that suicidal behavior is the product of many clinical and social factors’interaction,
that occurred in a crucial moment of life in vulnerable individuals. The identification of subjects at SR represents
the first step of preventive multi-professional interventions.
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Background

Suicide is defined by World Health Organization (WHO)
as “an act aimed at killing upon oneself, deliberately
initiated and performed by the person concerned, in
full awareness or expectation of its fatal outcome” [1].
According to WHO, about one million people died by
suicide in 2000 [2]. Over the past 45 years, the suicide
rate has increased by 65 percent worldwide [1]. For every
suicide there are 20 or more suicide attempt [3]. Fifty per-
cent of deaths occur on the first attempt [4]. Different ter-
minologies indicate distinguish among suicidal ideation,
para-suicide, self-injurious behavior, suicidal behavior,
masked suicide, failed suicide and chronic suicide [5-7].
Suicidal ideation is a broad term used to describe a wide
range of desires and concerns about death and suicide.
Kleiman et al. (2017) [8] highlighted that suicidal ideation
fluctuates over the course of hospitalization, with varying
intensity, often varying even on the same day [9]. Males
have been found to have a lower rate of suicide attempts
than females but a very high rate of completed suicide
compared to females. The male/female ratio of age-
standardized suicide rates globally is 1.9 [10]. Many stud-
ies suggest that females survive suicide attempts more
often than males because they use less lethal means and
their outcomes are less lethal than males when they use
the same method [11, 12]. According to a recent analysis
in 2022 [13], women are more likely to attempt suicide
than men; possible explanations include higher rates of
Major Depressive Disorder (MDD), borderline personal-
ity disorder (BPD), and Post-Traumatic Stress Disorder
(PTSD) among women, as well as lower rates of sub-
stance use disorder (SUD) [14, 15]. From a psychological
perspective, there are three characteristics of the suicidal
subject [16]:

— ambivalence: until the end, the subject is conflicted
in his suicidal intent, with a constant alternation
between wishing for death and seeking help,

— impulsivity: the suicidal act is performed by giving
space to an impulse that overcomes and leads the
subject to self-annihilate,

— rigidity and limited thinking/tunnel vision: the pre-
suicide mental state is described as altered/dissoci-
ated, particularly in the moments before the act.

During the period prior to the suicide itself, particu-
larly limited and rigid vision in a cognitive sense was
observed, with a rigidly pessimistic view of reality and
little freedom of thought. Numerous are the risk fac-
tors for suicide: para-suicide, considering that more
than 50 percent of suicide attempts are made by indi-
viduals who have made at least one attempt before and
almost 20 percent repeat the act within the following 12
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months [17, 18]; gender males commit complete suicide
compared to females with a 3:1 ratio; sexual minorities
[19], due to discrimination, social prejudice and lack of
support; age, with a prominent peak in men after age 45
and in women after age 55; marital separations: a recent
divorce increases the odds of suicide risk by 1.6 times
compared to distal divorce [20]; unemployment, due to
deteriorating social roles and increased stress and anxi-
ety associated with financial problems; the COVID-19
epidemic, with increases in anxiety, insomnia, depres-
sion, alcohol and drug use, and suicidal behavior due to
self-isolation and quarantine [21, 22]; health problems,
particularly neurological disease (40%), cardiovascu-
lar disease (26%), and cancer (10%) [23]; trauma and
abuse, with the risk of attempted suicide being two to
four times higher [24]; psychiatric pathology [25] with
increased risk of suicide in people with Schizophrenia,
Bipolar Disorder and Major Depression [26], as well as
Borderline Personality Disorder [27], Eating Behavior
Disorders [28, 29]. Among the protective factors we find
social support, family bonding, religion, and participa-
tion in religious activities [30], as well as having children
[31]. Suicide also occurs in the hospital, where it is a rel-
evant sentinel event, whose prevention relies on proper
assessment of the patient’s condition. The area most
at risk are: psychiatric wards, Oncology, Gynecology
and Obstetrics, the Emergency Department, and com-
mon hospital areas (terraces, stairs, etc.). Suicide pre-
vention is considered a priority by the WHO’s “Mental
Health Action Plan 2013-2020” [32]. Primary preven-
tion interventions are aimed at reducing the incidence
of suicidal behavior and are aimed at the general popu-
lation. Restricting the availability and ease of access to
the means used to enact suicide is listed by WHO as one
of the actions needed to reduce suicide mortality [33].
Still much can be done to reduce the number of suicides
committed by precipitation from high places, such as
the installation of deterrent elements, such as protec-
tive nets for under bridges, overpasses, and other “risk”
architectural structures, which could help reduce the
number of suicides [34]. The expression Werther effect
refers to the phenomenon whereby news of a suicide,
published in the mass media, causes a chain of other
suicides in society [35]. Secondary prevention may
be applied in cases where individuals with suicide risk
are identified. An important role of secondary preven-
tion can be exerted by drug therapies and psychothera-
pies. Lithium is associated with reduced suicidal risk
in patients with mood disorder. The anti-suicidal effect
could be exerted through the reduction of mood disor-
der and also through the reduction of aggression and
impulsivity [36], which relies on the use of pharmaco-
logical therapies (lithium, clozapine) and psychotherapy.
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Furthermore, according to a systematic review of the
literature, individuals who drink water with a higher
level of Lithium might have a reduced risk of suicide
compared to the general population [37]. Another drug
associated with reduced suicide risk is clozapine, prob-
ably due to a reduction in aggression and impulsivity
[38]. Antidepressants may be associated with attenuated
depression and suicidal behavior in adult individuals
with major depression [39]. Some recent research has
shown that ketamine may have an anti-suicidal effect
[40], indeed, just think of the introduction of the new
drug containing esketamine for the treatment of Resist-
ant Major Depression [41]. As part of tertiary preven-
tion, follow-up of subjects who have engaged in suicidal
behaviors is critical [42], 10-12% of subjects repeat the
act within 12 months. 1% go on to die by suicide in the
following year and 10% to 30% in the following 10 years.

The influence of possible biomarkers of suicidal behav-
ior has been hypothesized by some authors [43], in par-
ticular the neutrophil-to-lymphocyte ratio (NLR) which
may be a trait marker for suicidal vulnerability in patients
with depression [44].

Clinicians should perform a comprehensive suicide risk
assessment on any individual who expresses suicidal ten-
dencies such as ideation, thought, intention or attempt
and, more specifically, when some of risk factors for sui-
cide occur. The risk assessment is aimed at identifying
the individual’s suicide risk and protective factors for the
implementation of personalized interventions to reduce
suicide risk [45]. The assessment of suicide risk consists of
four main steps: 1) assessment of suicidality (suicidal idea-
tion and behavior, intent, plan and motivation); 2) evalua-
tion of suicide risk factors (socio-demographic, clinical and
psychological ones); 3) identification of factors underlying
or precipitating the suicidal ideation and behaviour; 4) tar-
gets for intervention (psychiatric diagnosis and symptoms,
distressing psychosocial situations, maladaptive traits and
coping skill) [45]. Regarding suicide risk, one recent review
suggests the need for a shift in focus from risk factors to
machine learning-based risk algorithms [46]. In any case,
suicide risk assessment should be able to discriminate those
at high- and low-risk for suicidal self-directed violence [47].

Study objective

Since the identification of subjects at suicide risk (SR)
represents the first step for preventive interventions, we
evaluated the SR among subjects hospitalized in an acute
psychiatric ward over a 6-year period, hypothesizing that
some demographic and clinical characteristics could be
possible indicators of suicidal risk.
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Materials and methods

Study design, period and setting

The design of this study was observational, retrospective,
and single center.

The study period ranged between January 1, 2017
and December 31, 2022, for a total of six years. The set-
ting was the Service for Psychiatric Diagnosis and Care
(SPDC) of AUSL-Modena, which, in accordance with
Italian Laws 180/78 and 833/78 [48, 49], is in a general
hospital, provides 15 beds for voluntary and involuntary
hospitalizations of adults and 2 beds for adolescents.
SPDC is closely connected with the Mental Health and
Drug Abuse Department to which it belongs [48, 49]. The
catchment area includes a population of 701,751 living in
the province of Modena.

Sample eligibility criteria, selected variables and study
procedure

We included all subjects hospitalized at the SPDC of
AUSL-Modena during the study period with the exclu-
sion of < 18-year individuals. We collected demographic
variables of hospitalized subjects: age, sex, nationality,
employment and housing conditions, educational level,
presence of a support administrator (SA), who legally
supports a person temporarily or permanently unable
to manage his/her interests and health, according to
Italian Law 6/2004 [50]. We selected the following clin-
ical variables: clinical reason for hospitalization, diag-
nosis at discharge (ICD 9-CM), length of hospital stay
(in days) and length of stay in involuntary hospitaliza-
tions (in days), voluntary (VHs) and involuntary hos-
pitalizations (IHs), substance use comorbidity, medical
comorbidity, previous treatment and care, previous
psychiatric hospitalizations, aggressive behavior dur-
ing hospitalization, psychiatric medications and mono/
poly-therapy prescribed at discharge and discharge
destination.

Data were collected from the discharge letters available
in the information system database used at SPDC.

We analyzed the kind of suicide risk in our sample,
divided in suicidal ideation, suicide attempt, and missed
suicide and the pre-existing conditions to suicide risk.

We compared the demographic and clinical data of
individuals admitted to the SPDC of the AUSL of Mod-
ena for SR with those of other people hospitalized in the
same period for other reasons.

The data were anonymized assigning each selected
patient a numerical code progressive and reported in an
Excel database for statistical analysis.
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Statistical analysis
We analyzed:

» mean+ Standard Deviation (m*SD) for continuous
variables, t-test for the analysis of normally distrib-
uted continuous variables, which were previously
assessed applying Shapiro—Wilk, Skewness-Kurtosis,
and Shapiro-Francia tests;

+ non-parametric Kruskal-Wallis test for variables
with non-normal distribution,

+ percentages and Pearson Chi2 test for categorical
variables, Standardized Residuals (SRES>2 or<-2;
p<0.05) for subcategories of variables with statisti-
cally significant differences,

- multiple logistic regression, forward and backward
stepwise model, between SR (=1), as dependent vari-
able, and the other clinical reasons (=0).

A p-value <0.05 was considered statistically significant.
The data was analyzed using STATA-12 (Stata Corp.,
College Station, TX, 2011).

Ethical Considerations

The study was approved by the Ethics Committee of the
North Emilia Area Vasta (Prot. 306/2022/A0U) with
subsequent amendment for extension of the period
examined (Prot. 10,826/2023) and authorized by the
AUSL- Modena (Prot. no. 688; 27/4/2023).

Results

Demographic and clinical characteristics of our sample

In the 6 years of the study, we collected 2,930 hospitali-
zations in the SPDC of AUSL- Modena; 60.68% of hos-
pitalizations were carried out by men (n=1,778) and
39.31% by women (n=1,152), as shown in Table 1. The
mean age of the subjects was 41.48 years (+ 15.03 SD); the
majority of the subjects were Italians (n=2,286, 78.02%)
and only 11.46% benefited from SA; 27.09% of the sample
was represented by unemployed individuals and 12.35%
by pensioners for disability; most subjects had obtained
a middle school diploma (34.91%) and have high school
diploma (21.97%); most of them lived in parental family
(27.71%) and acquired family (18.8%) (Table 1).

The sample was divided based on the reason for hospital-
ization: patients hospitalized for SR and for other clinical
reasons. Regarding the demographic variables (Table 1),
we found that subjects hospitalized for SR, in comparison
with people hospitalized for other clinical reasons:

+ were more frequently female (47.34% vs 37.55%,
Pearson chi2=17.41, p<0.001) and Italians (82.38%
vs 77.06%, SRES=2.67, p <0.05; Pearson chi2="7.340,
p=0.025),

Page 4 of 15

+ less frequently benefited from support administrator
(6.43% vs 12.57%, Pearson chi2=16.03, p <0.001),

+ were more frequently employed (22.15% vs 17.48%,
SRES=2.51, p<0.05) or students (9.28% vs 5.53%,
SRES=3.23, p<0.05) (Pearson chi2=26.589, p <0.001),

+ lived more often in stepfamily (24.05% vs 17.65%,
SRES=3.41, p<0.05) or in a judicial institution
(1.89% vs 0.45%, SRES=3.54, p<0.05) (Pearson
chi2=25.858, p<0.001).

Regarding the clinical variables (Table 2), we found that
subjects hospitalized for SR, in comparison.

with those people hospitalized for other -clinical
reasons:

+ had less frequently been previously hospitalized in
an acute psychiatric ward (46.2% vs 60.44%, Pearson
chi2=36.947, p<0.001) and treated by a psychiatrist
(77.47% vs 83.44%, SRES=-3.26, p<0.05),

+ had less frequently been taken into care at a Mental
Health Service (MHS) (47.72% vs 57.16%, SRES=
-3.95, p<0.05), but more frequently at a Substance
Use Service (5.68% vs 2.83%, SRES=3.3, p<0.05)
(Pearson chi2=38.658, p<0.001),

« presented more frequently a comorbid alcohol abuse
(10.41% vs 6.7%, SRES=2.95, p<0.05), (Pearson
chi2=19.573, p=0.003).

Clinical characteristics of hospitalizations for SR

We highlighted that SR was the second reason (18%) for
psychiatric hospitalizations in our sample after acute psy-
chotic crisis (Fig. 1).

Hospitalizations for SR (Table 2) were more fre-
quently voluntary (58% vs 55.24%, Pearson chi2=215.41,
p<0.001) and lasted significantly shorter period (¢=6.03,
t-test, p<0.001), also if subjects were involuntarily hos-
pitalized for SR (¢=2.71, t-test, p=0.003), compared
to hospitalizations for other clinical reasons (13.82% vs
9.84%, Pearson chi2=6.0, p <0.014). Hospitalizations for
SR were less frequently repeated ones as in the phenom-
enon of revolving door. During hospitalizations, people
with SR less frequently presented aggressive behaviour
(12.53% vs 92.04%, Pearson chi2=8.771, p=0.003)
and medical comorbidities (40.84% vs 47.34%, Pearson
chi2=7.524, p=0.006).

As regards the psychiatric diagnoses at discharge
(Table 3), statistically significant differences (Pearson
chi2=584.68, p<0.001) between the two groups were
observed with a greater frequency of depressive disor-
ders (22.34% vs 5.07%, SRES=13.1, p<0.05), personal-
ity disorders (41.09% vs 14.11%, SRES=14.31, p<0.05)
and adjustment disorders (9.46% vs 2.41%, SRES=7.75,
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Table 1 Demographic variables of subjects hospitalized for suicide risk and other clinical reasons in SPDC in the study period

Variables Suicide risk Other clinical reasons (n  Total Statistical test
(n =528) =2,425) (n=2,903) Probability
SEX, n (%)
Male 278 (52.65%) 1500 (62.44%) 1778 (60.68%) Pearson Chi2 = 17.41
Female 250 (47.34%) 902 (37.55%) 1152 (39.31%) p = 0000

Nationality, n (%)

SRES > 2,p < 0.05

Italian 435 (82.38%) 1851 (77.06%) 2286 (78.02%) Pearson Chi2 = 7.34
European non-ltalian 23 (4.35%) 149 (6.20%) 172 (5.87%) p=0025
SRES = 2,p < 0.05
Extra-European 70 (13.25%) 402 (16.73%) 472 (16.10%)
Support administrator, n (%)
Present 34 (6.43%) 302 (12.57%) 336 (11.46%) Pearson Chi2 = 16.03
Absent 494 (93.56%) 2100 (87.42%) 2594 (88.53%) p=0000
SRES = 2, p < 0.05
Working condition, n (%)
Unemployed 121 (22.91%) 673 (28.01%) 794 (27.09%) Pearson Chi2 = 26.59
Employed 117 (22.15%) 420 (17.48%) 537 (18.32%) p=0000
SRES > 2,p < 0.05
Student 49 (9.28%) 133 (5.53%) 182 (6.21%)
Retired by age 25 (4.73%) 96 (3.99%) 121 (4.12%)
Disability pension 46 (8.71%) 316 (13.15%) 362 (12.35%)
Unknown 170 (32.19%) 764 (31.80%) 934 (31.87%)

Housing condition, n (%)

Parental family 140 (26.51%) 672 (27.97%) 812 (27.71%) Pearson Chi2 = 25.858
Acquired family 127 (24.05%) 424 (17.65%) 551 (18.80%) p=0000
N SRES = 2, p < 0.05
Living alone 54 (10.22%) 282 (11.74%) 336 (11.46%)
Community or protected facility 67 (12.68%) 366 (15.23%) 433 (14.77%)
Homeless 20 (3.78%) 99 (4.12%) 119 (4.06%)
Prison or judicial hospital 10 (1.89%) 11 (0.45%) 21(0.71%)
Other or not known 110 (20.83%) 548 (22.81%) 658 (22.45%)

Education, n (%)
llliteracy 4(0.75%)

Elementary School

28 (1.16%)

24 (4.54%) 144 (
(

Pearson Chi2 = 5.305
p=0380

32 (1.09%)

5.99%) 168 (5.73%)

Middle School 171 (32.38%) 852 (35.47%) 1023 (34.91%)
High School 126 (23.86%) 518 (21.56%) 644 (21.97%)
University Degree 23 (4.35%) 99 (4.12%) 122 (4.16%)
Unknown 180 (34.09%) 761 (31.68%) 941 (32.11%)

SRES Standardized Residuals

<0.05) among subjects hospitalized for SR, whereas we
appreciated a greater prevalence of schizophrenia spec-
trum disorders (49.95% vs 9.46%, SRES=-17.5, p<0.05),
bipolar disorders (14.15% vs 6.43%, SRES =-4.81, p <0.05)
and organic psychotic states (2.99% vs 1.13%, SRES=2.4,
p<0.05) among patients hospitalized for other clini-
cal reasons. Among the referrals at discharge (Table 5),
people with SR were more frequently referred to a pri-
vate specialist (2.07% vs 0.74%, SRES=2.81, p<0.05) or
to judicial facility (1.89% vs 0.62%, SRES=2.87, p<0.05)
(Pearson chi2=25.187 p=0.009). Regarding the phar-
macological therapy (Table 3), people hospitalized for
SR less frequently were prescribed antipsychotic drugs

both orally (79.92% vs 86.84%, Pearson chi2=16.81,
p<0.001) and long-acting injection (10.22% vs 31.51%,
Pearson chi2=97.99, p<0.001), whereas antidepressants
were more frequently used (36.55% vs 9.57%, Pearson
chi2=255.03, p<0.001) compared to people hospital-
ized for other clinical motivations; no significant differ-
ences were highlighted between the two groups for other
classes of drugs.

At the multiple logistic regression between motivation
for hospitalization (Suicide Risk=1; Other clinical rea-
sons=0) and the other selected variables, the following
variables were statistically significantly associated with
Odds Ratio > 1 (Table 4):
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Table 2 Clinical characteristics of hospitalizations for suicide risk and other clinical reasons in SPDC in the study period

Variables Suicide risk Other clinical reasons Total Statistical test
(N=528) (N =2,425) (N=2,953) Probability
Year, n (%)
2017 88 (16.6%) 492 (20.48%) 580 (19.79%) Pearson Chi2 = 19.394
2018 106 (20.07%) 495 (20.60%) 601 (20.51%) p=0002
SERS > 2, p < 0.05
2019 117 (22.15%) 459 (19.10%) 576 (19.65%)
2020 88 (16.66%) 335 (13.94%) 423 (14.43%)
2021 81 (15.34%) 286 (11.90%) 367 (12.52%)
2022 48 (9.09%) 335 (13.94%) 383 (13.07%)
Repeated hospitalizations in the study period, n (%)
Repeated hospitalizations 52 (9.84%) 332 (13.82%) 384 (13.10%) Pearson Chi2 =6.000 p = 0.014
Non-repeated hospitalizations 476 (90.15%) 2070 (86.17%) 2552 (87.09%) SERS22,p <005
Duration of hospitalizations, n (%)
Hospitalization days, m+DS 736+ 8.16 1166+ 1593 10.88 + 14.91 t=6.03, t-test, p <0.001
Involuntary hospitalization days, m+DS 47 +385 702+6.17 691 +6.1 t=271,t-test, p =0.003

Hospitalization regime, n(%)
Voluntary 473 (89.58%)

Involuntary 55(1041%)

Previous treatments, n (%)

Mental Health Service (MHS) 252 (47.72%)
Substance Use Service (SUS) 30 (5.68%)
Private or other specialist 36 (6.82%)
Other services 13 (2.46%)
MHS + other services 18 (3.40%)
MHS + SUS 60 (11.36%)
No previous treatment 119 (22.53%)

Substance use in comorbidity, n (%)

Alcohol 55(10.41%)
Cannabis 27 (5.11%)
Cocaine 19 (3.59%)
Other 9 (1.70%)
Polyabuse 61 (11.55%)

No substance use 357 (67.61%)
Medical comorbidity, n (%)
Present

Absent

250 (47.34%)
278 (52.65%)

Aggressive behaviour during hospitalization, n (%)
42 (7.95%)
486 (92.05%)

Present
Absent

1327 (55.24%)
1075 (44.75%)

1373 (57.16%)
68 (2.83%)
105 (4.36%)
38 (1.58%)
130 (5.41%)
290 (12.07%)
398 (16.56%)

161 (6.70%)
163 (6.78%)
69 (2.87%)

20 (0.82%)
382 (15.90%)
1607 (66.90%)

981 (40.84%)
1421 (59.15%)

301 (12.41%)
2101 (86.64%)

1800 (61.43%)
1130 (38.56)

1625 (55.46%)
98 (3.34%)
141 (4.77%)
51 (1.74%)
148 (5.05%)
350 (11.94%)
517 (17.64%)

216 (7.37%)
190 (6.48%)
88 (3.00%)

29 (0.98%)
443 (15.11%)
1964 (67.03%)

1231 (42.01%)
1699 (57.98%)

343 (11.71%)
2,587 (88.29%)

Pearson Chi2 =215410
p =0.000
SERS > 2,p < 0.05

Pearson Chi2 = 37.66
p=0.000
SERS = 2, p< 0.05

Pearson chi2 =19.50
p=0.002
SERS > 2, p< 0.05

Pearson Chi2 =8.771
p=0.003
SRES > 2, p< 0.05

Pearson Chi2 =8.771
p=0.003
SRES > 2, p< 0.05

SRES Standardized Residuals

« the diagnoses at discharge of personality disorder

(OR=4.11; 95% Conf. Int: 1.96—8.65; p<0.001),
depressive disorder (OR=4.70; 95% Conf. Int: 2.19

-10.07; p<0.001) and adjustment disorder (OR =4.40;

95% Conf. Int: 1.95—9.91; p<0.001),

The following variables were statistically significantly
associated with Odds Ratio < 1:

+ the diagnosis at discharge of schizophrenia spec-

« the absence of support administrator (OR=2.64; 95%

Conlf. Int: 1.75—3.98; p <0.001).

trum disorder (OR=0.25; 95% Conf. Int: 0.12—0.55;

p=0.001),
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Fig. 1 Clinical reasons for psychiatric hospitalizations in SPDC of AUSL-Modena in the study period

« duration of hospitalization (OR=0.98; 95% Conf. Int:
0.96—0.99; p<0.001),

« the lack of medical comorbidity (OR=0.74; 95%
Conlf. Int: 0.60—0.92; p=0.008).

Characteristics of SR modality and pre-existing conditions
We identified the following SR within our sample (Fig. 2):

+ 40% of subjects presented suicidal ideation.
+ 30% attempted suicide by ingesting drugs.
+ 30% attempted suicide by violent means:

— bladed weapon or blunt instrument (15%)

— ingestion of non-edible substances and/or foreign
bodies (5%)

— strangulation and hanging (3%)

— carbon monoxide (CO) poisoning (2%)

— defenestration (2%)

— self-caused car accident (1%)

— firearm or setting oneself on fire (1%).

Regarding the SR pre-existing conditions, we under-
scored the following ones:

+ 68% psychiatric disorders, in particular Depression,
Personality Disorder and Bipolar Disorder.

+ 12% family relationship problems.

+ 8% use of alcohol or substances.

+ 4% precarious social conditions.

+ 4% economic and work difficulties.

+ 2% medical illness.

The three SR modalities (suicidal ideation, ingestion of
drugs and use of violent means) we selected correlated in

a statistically significant way with some pre-existing con-
ditions (Pearson Chi=42.83; p=0.002) and with specific
post-discharge programs (Pearson Chi=50.07; p=0.001)
(Table 5):

+ suicidal ideation with personality disorders and path-
ological use of alcohol, referral to SUS or to a private
specialist;

+ ingestion of drugs with relational and family prob-
lems, referral to MHS;

+ use of violent means with depressive disorders, refer-
ral to communities or psychiatric residential facili-
ties.

Males in our sample presented more suicidal ideation
whereas females more frequently presented drug inges-
tion (Pearson Chi=16.96; p <0.001).

Discussion

The results of our study, which analyzed the demo-
graphic and clinical characteristics of individuals hospi-
talized in an acute psychiatric ward over a 6-year period
for suicide risk, appear generally in line with literature.
SR represented the second leading cause of hospitaliza-
tion (18%), in particular among females. Hospitalizations
for SR were more frequently voluntary and the psychi-
atric disorders more frequently associated with SR were
depressive, personality and adjustment disorders. SR
was often complicated by family/relationship problems
and alcohol/substance use. As regards the demographic
characteristics of our sample, the most relevant result is
the prevalence of females, which confirms the literature
data concerning a higher prevalence of suicide attempts
among women [51, 52]. Many studies highlight that
females survive suicide attempts more often than males
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Table 3 Variables related to the discharge from hospitalizations for suicide risk and other clinical reasons

Variables

Suicide risk (N=528)

Other clinical
reasons (N =2,425)

Total (N=2,953) Statistical test probability

Diagnoses at discharge (ICD-9-CM), n (%)

Organic psychosis 6 (1.13%)
Schizophrenia spectrum disorders 50 (9.46%)
Bipolar disorders 34 (6.43%)
Depressive disorders 118 (22.34%)
Anxiety disorders 6 (1.13%)
Personality disorders 217 (41.09%)
Substance use disorders 27 (5.11%)
Adjustment disorders 50 (9.46%)
Intellective disabilty 6(1.13%)
Other 14 (2.65%)
Referral at discharge, n (%)
Mental Health Service (MHS) 148 (28.08%)
Substance Use Service (SUS) 10 (1.89%)
MHS + SUS 23 (4.36%)
Private Specialist 11 (2.07%)
General Physician (GP) 9 (1.70%)
Another psychiatric ward 222 (42.12%)
Protected facility or community 56 (10.63%)
Non-psychiatric hospital ward or facility 73 (13.83%)
Non-psychiatric facility 10 (1.89%)
Judicial facility 10 (1.89%)
Other 11 (2.08%)
Prescribed drugs, N (%)
Oral antipsychotic drugs: 106 (20.07%)
present
absent 422 (79.92%)
LAl antipsychotic drugs: 474 (89.77%)
present
absent 54 (10.22%)
Antidepressant drugs: 335 (63.44%)
present
absent 193 (36.55%)
Mood stabilizer drugs: 418 (79.16%)
present
absent 110 (20.83%)
Benzodiazepines: 139 (26.32%)
present
absent 389 (73.67%)

72 (2.99%)
1200 (49.95%)
340 (14.15%)
122 (5.07%)
13 (0.54%)
339 (14.11%)
129 (5.37%)
58 (2.41%)

60 (2.49%)

69 (2.85%)

755 (31.43%)
27 (1.12%)
104 (5.09%)
18 (0.74%)
50 (2.08)
959 (39.92%)
322 (13.41%)
386 (15.92%)
41 (1.70%)
15 (0.62%)
47 (1.95%)

316 (13.15%)

2086 (86.84%)
1645 (68.48%)

757 (31.51%)
2172 (90.42%)

230 (9.57%)
1892 (78.76%)

510 (21.23%)
686 (28.55%)

1716 (71.44%)

Pearson Chi2 = 580.72
p=0.000
SRES > 2,p < 0.05

78 (2.66%)
1250 (42.66%)
374 (12.76%)
240 (8.19%)
19 (0.64%)
556 (18.97%)
156 (5.34%)
108 (3.68%)
66 (2.25%)

83 (2.81%)

903 (30.82%) Pearson Chi2 = 23.66
37 (1.26%) p=0009

SRES > 2, p < 0.05
127 (4.33%)
29 (0.99%)
59 (2.01%)

1181 (40.32%)
378 (12.91%)
459 (2.74%)
51 (1.74%)

25 (0.85%)

58 (1.98%)

Pearson Chi2 =16.813
p =000
SRES > 2,p < 0.05

422 (14.40%)

2508 (85.59%)

2119 (72.32%) Pearson Chi2 =97.99
p=0.000

811 (27.67%) SRES > 2, p < 0.05

2507 (85.56%) Pearson Chi2 = 255.028
p=0.00
423 (14.43%) SRES > 2, p < 0.05

2310 (78.83%) Pearson Chi2 = 0.041
p=083
620 (21.16%)
825 (28.15%) Pearson Chi2 = 1.067
p=030

2105 (71.84%)

SRES Standardized Residuals

because they use less lethal means and, even when they
use the same means, the outcome is less lethal [11, 12].
In this regard, the authors highlighted a greater preva-
lence of depressive disorders, borderline personality dis-
order and PTSD in women with suicide risk compared
to men who presented prevalent substance use disorder
[14, 15]. We did not underscore statistically significant
differences regarding the age and nationality between

the subjects with SR and others. In our study, the age of
the subjects at risk of suicide was around 41 years, data
confirmed by the literature [53]. The majority of subjects
were employees or students. In this regard, the literature
underscores that a precarious work can be considered a
stress condition if compared to a more stable job [54].
Furthermore, a study indicates workplace bullying as an
important cause of suicide risk among employees [55].
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Table 4 Multiple logistic regression (forward and backward stepwise) between suicide risk (= 1) and other clinical reasons (= 0) for
hospitalizations
Variables OR 1C 95% p-value
Diagnoses at discharge
Personality disorder 4.11 1.96—8.65 p=0.000
Depressive disorder 4.70 2.19-10.07 p=0.000
Adjustment disorder 440 1.95—9.91 p=0.000
Schizophrenia spectrum disorder 0.25 0.12—0.55 p=0.001
Administration of support
Absence 2.64 1.75—3.98 p=0.000
Duration of hospitalization 0.98 0.96—0.99 p=0.000
Medical comorbidity
Absence 0.74 0.60—0.92 p=0.008

Other studies, however, do not confirm this data, iden-
tifying unemployment as one of the main risk factors for
attempted suicide, following the resulting financial and
social difficulties [56]. Among students, the risk of sui-
cide has increased considerably in recent years, probably
due to both the phenomenon of bullying and the increase
in depressive symptoms among young people, as well as
the difficulty of adapting to exam stress and/or social and
family pressure [9, 57, 58]. We also found that the major-
ity of subjects in our sample who presented a SR did not
benefit from the support of an administrator, a fact con-
sistent with the great social and economic support that
derives from this function. As regards housing condition,
the majority of subjects with SR lived with their step-
family, where, according to some authors, there could be
an increase in stressful events such as caring for children
and/or financial worries or came from institutions such
as prison or judicial institutions, data confirmed by the
literature [59, 60].

The majority of subjects did not have a previous hos-
pitalization in a psychiatric environment. This data is
in line both with the lower frequency of treatment and
care in local psychiatric services of subjects at SR in our
sample and with the lower number of repeated hospitali-
zations for SR of the same subjects in the study period.
Among our subjects with SR, treatment and care at SUS
was frequent, highlighting how the use of substances of
abuse, in particular alcohol, represents an important con-
dition associated with SR. In fact, the pathological use of
alcohol can represent an important risk factor for suicide
through disinhibition, impulsivity and reduced judgment,
but it can also be used as a means to alleviate the dis-
comfort associated with committing a suicidal act [60]. A
review showed that both alcohol and drug use disorders
are strongly associated with suicide: heavy alcohol users
have a five times greater risk of suicide than to social
drinkers [60]. Our study highlights that subjects with SR

were more often voluntarily hospitalized than involun-
tarily and for a shorter period than other subjects hospi-
talized for other reasons. When subjects at risk of suicide
were involuntarily hospitalized, the duration of involun-
tary treatment was shorter than that of subjects hospi-
talized for other clinical reasons. The clinical reasons for
involuntary hospitalizations such as aggressive behaviour
and acute psychotic crisis were hardly present in hospi-
talizations for SR. Even the diagnoses at discharge were
consistent with the reasons for hospitalization: in vol-
untary hospitalizations for SR, depressive, personality,
adjustment were prevalent, whereas schizophrenia spec-
trum disorders and bipolar disorders prevailed among
hospitalizations for other clinical reasons as well as in
involuntary hospitalizations. This result is consistent
with a meta-analysis [61], which highlighted that volun-
tary and involuntary hospitalizations respond to different
clinical needs of two populations.

Regarding repeated hospitalizations, our study high-
lights how the risk of suicide does not represent a risk
factor for subsequent hospitalizations. In our sample,
subjects with SR were re-hospitalized less frequently
than those who are hospitalized for other clinical rea-
sons. Furthermore, the individuals in our sample repeat-
edly hospitalized were more frequently treated and cared
at outpatient services, especially MHS or more than one
service, were usually hospitalized for hetero-directed
aggression, showed aggressive behavior during hospi-
talization, were prescribed Long-Acting Injectable (LAI)
therapy and suffered from schizophrenia spectrum dis-
orders. Among these subjects, we found a lower suicidal
risk as reason for hospitalization, an observation consist-
ent with literature data [62], suggesting different clinical
needs.

We highlighted an increase in the number of hospi-
talizations for SR in the pre-pandemic period, i.e. until
01/03/2020, and a reduction in the two subsequent



Di Lorenzo et al. BMC Public Health

Ingestion of non-edible substances and/or foreign bodies

Wound from bladed weapon or blunt force

(2024) 24:3113

Unknown I 1%

Self-caused car accident I 1%
Firearm or setting oneself on fire I 1%
B 2%
B %
| RE

I s~

Carbon monoxide (CO) poisoning
Defenestration

Strangulation and hanging

Attempted suicide by ingesting drugs
Suicidal ideation
0%

5% 10%

15%

I
I 2o

40%

20% 25% 30% 35% 40%

Fig. 2 Modality of SR in our sample: suicidal ideation, attempted suicide by ingesting drugs and by violent means

Table 5 Correlation between SR modalities and SR pre-existing conditions, referral at discharge and sex

45%

Page 10 of 15

Variables Suicidal ideation Attempted suicide by Attempted suicide by Statistical test
ingesting drugs violent means Probability
SR pre-existing conditions
Depressive disorders 45 42 51 Pearson Chi2=42.83
Personality disorders 80 38 46 p=0.002
. SRES>2
Psychosis 10 11 1 p<005
Eating disorders 2 2 3
Alcohol/substance use 24 14 5
Mourning 7 5 3
Economic and work dif- 9 10 4
ficulties
Precarious social conditions 14 5 4
Family relationship prob- 18 28 16
lems
Medical illness 5 1 5
Unknown 0 3 0
Referral at discharge
Other 6 4 1 Pearson Chi2=4132
MHS 50 59 37 p=0001
SRES =2
MHS +SUS 12 7
Private specialist 8 3
GP 5 2
Psychiatric ward 88 62 67
Psychiatric facility or com- 23 14 20
munity
Non-psychiatric hospital 13 5 9
ward or facility
Judicial facility 1 1 8
Sex
Male 128 63 86 Pearson chi2=16.96
Female 86 9% 62 p=0000
SRES>2

p<0.05
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periods, pandemic and post-emergency. In particular,
we observed the highest number of hospitalizations for
SR in 2021 and the lowest number in 2022 compared to
the time period considered, suggesting that the impact of
Covid-19 pandemic decreased SR. According to a recent
study [63], during the lockdown there was a decrease in
hospitalizations for suicidal behaviors probably due to
the general recommendation to seek healthcare only in
urgent cases for the risk of contagion. A meta-analysis of
54 studies instead highlighted an increase in rates of sui-
cidal behavior during the pandemic compared to rate in
the pre-pandemic [64].

The literature is therefore not in agreement in high-
lighting the rate of suicidal behavior during the pandemic
period: on the one hand it seems to have increased due to
symptoms related to stress, economic difficulties, hous-
ing instability, unemployment, fragile health, organic
pathologies [25], on the other hand it seems to have
decreased due to greater social support, resilience, posi-
tive feelings and faith, which have been identified as pro-
tective factors for suicide risk [65].

Analysing the discharge diagnoses of our sample, we
underscored that the most frequent diagnoses among
subjects with SR were Personality, Depressive and
Adjustment disorder. A significant number of discharged
subjects suffered from borderline personality disorder,
in line with what emerges from the literature, according
to which people affected by this disorder have a greater
risk of suicide attempts and self-harm probably due to an
increase in impulsivity and self-directed aggression, com-
pared to subjects suffering from other psychiatric pathol-
ogies [66]. The literature also confirms how depressive
symptoms and loss of hope represent an important cause
of attempted suicide [67].

Other studies confirmed that the risk of suicide in
individuals with first- psychotic episode is high and that
high rates of premature mortality, particularly from sui-
cide, can occur in the early stages of schizophrenia [68].
Numerous studies confirm that bipolar disorder is bur-
dened by a high risk of suicide [69]. Consistently with
the discharge diagnoses, the subjects hospitalized for
SR in our sample more frequently were prescribed anti-
depressant therapy than other types of psychoactive
therapy, while antipsychotics were less frequently pre-
scribed both orally and in long-acting formulations, due
to greater frequency of depressive disorders among sub-
jects at risk of suicide in our sample. As confirmed by the
literature, antidepressants are effective in the treatment
of depressed individuals, particularly in individuals who
may be at risk of suicide, such as those suffering from
Major Depressive Disorder [70]. However, it should be
considered that the use of antidepressant therapy may
determine, especially in the first weeks of treatment, an
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increased risk of suicide attempts due to the initial stimu-
lation and disinhibition effect not associated with a real
antidepressant effect, which is particularly worrying in
child and adolescent population [71].

Upon discharge, the subjects hospitalized for suicide
risk were mainly referred to another psychiatric ward
for treatment continuation. This result could explain the
shorter length of stay in our ward of subjects with RS
compared to those hospitalized for other clinical reasons,
who were more frequently refer at discharge to MHS or
psychiatric residential facilities/communities. This data is
confirmed in the literature, suggesting a certain caution
in discharging subjects with SR at home due to greater
risk of suicide within three months of discharge [72]. Fur-
thermore, more frequently than subjects hospitalized for
other clinical reasons, subjects with SR were referred for
discharge to a private specialist, as requested by them,
probably with the aim of promoting continuity in thera-
peutic relationship.

We highlighted different risk modalities, which we
divided into suicidal ideation (40%), ingestion of drugs
(30%) and use of violent highly lethal means (30%). The
majority of subjects with RS were hospitalized for suicidal
ideation, represented by thoughts relating to concrete
and structured plans for death. This result is signifi-
cant since suicidal ideation is usually followed by a sui-
cide attempt; therefore, hospitalization of subjects with
suicidal ideation represents a fundamental preventive
measure [73]. Several meta-analyses confirm the strong
correlation between suicidal ideation and subsequent
completed suicide [74, 75]. In our sample, 30% of the sub-
jects attempted suicide through the ingestion of drugs. A
study highlights that suicide attempts through the inges-
tion of drugs represent a quarter of all deaths by suicide
[76]. Among the drugs used by the subjects are mainly
benzodiazepines, antidiabetic drugs and paracetamol: the
increased use of these molecules probably due to due to
ease access and use as well as their lethality is confirmed
by literature [77, 78]. Suicide attempts with firearms are
less represented in our sample, especially due to the dif-
ficulty of accessing weapons, contrary to what happens
in the United States, where this method is the main one
used to commit suicide [79]. The use of violent means
among our subjects suggests a lethality so high as to indi-
cate in the majority of cases a failed suicide. Among the
violent means used by our sample, injuries from a sharp
weapon and blunt force were the most frequent (15%),
followed by the ingestion of inedible substances (5%) and
attempted strangulation/hanging (3%). Among the con-
ditions pre-existing the risk of suicide, we identified psy-
chiatric pathology as the most frequent condition in our
sample (68%), result confirmed by literature [26]. Among
psychiatric pathologies, subjects who presented suicide
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behaviour were mainly affected by borderline personality,
depressive and adjustment disorders. Numerous studies
underscore the association between borderline personal-
ity disorder and suicide attempt, especially in comorbid-
ity with major depressive disorder [27, 80, 81]. The risk
of suicide in people affected by bipolar disorder is 20 to
30 times greater than in the general population [82]. We
cannot underscore similar result although some subjects
in our sample probably suffered from depressive episodes
in bipolar disorders. However, 12% of the subjects in our
sample presented suicide behaviour in concomitant with
pre-existing family relationship problems: the literature
confirms these results [83], highlighting how family or
spouse quarrels, as well as separations, represent one of
the main risk factors for suicide. Only a small percentage
of our sample (2%) presented among pre-existing condi-
tions being affected by a medical illness. This data is con-
ditioned by the psychiatric setting where people affected
by medical disorders are not hospitalized and is appar-
ently in contrast with the literature, according to which
numerous chronic pathologies represent a risk factor for
suicide attempts, in particular neurological pathologies
and those associated with chronic pain [84]. A report of
42 cases [85] found that people with greater burdens due
to the association of psychiatric illness, physical illness
and functional limitations were more likely to attempt
suicide. Only 8% of the subjects in our sample present a
risk of suicide in concomitance with substance use; this
data is also in contrast with the literature, which instead
confirms that pathological alcohol/substance use can
represent both a risk factor and a lethal modality [60].
We highlighted that the three modalities of suicidal risk,
i.e. self-harm ideation, ingestion of drugs and use of vio-
lent means, were associated in a statistically significant
way with different pre-existing conditions and differently
impacted on the referral at discharge from the ward. In par-
ticular, depressive disorders correlate with the use of vio-
lent means for committing suicide. A study confirms how
the use of a cutting weapon is associated with mood dis-
orders, in particular depressive disorders, and identifies the
neck and abdomen as the areas most affected in the event
of self-inflicted wounds [86]. Among the violent means, the
literature highlights how hanging, due to its lethality and
easy accessibility, is one of the most used methodology for
suicide in depressed subjects [87]. A retrospective inves-
tigation highlights how defenestration is the most used
methodology among subjects suffering from depressive
and bipolar disorders, compared to schizophrenia [88]. In
our sample, suicidal ideation was statistically significantly
correlated with personality disorder and pathological use of
alcohol, in line with literature which confirms how suicidal
ideation frequently manifests in subjects suffering from
personality disorder concomitantly with the occurrence
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of a negative event [89] and how it is frequently associated
with the pathological use of alcohol [90].

The subjects in our sample who had family relationship
problems attempted suicide mainly by ingesting drugs,
data confirmed by literature, which highlights that par-
acetamol, analgesics and benzodiazepines are the most
common drugs used for suicide attempt due to the ease
of finding them [91, 92]. In our sample, women attempted
suicide by taking drugs, whereas men presented more
frequently suicidal ideation, as highlighted by the litera-
ture [93]. In particular, suicidal ideation is closely related
to pathological use of alcohol according to literature [94].

Limitations and advantages of the study

This study has a number of limitations. The monocen-
tric design of this study does not permit to generalize the
results obtained to the entire Italian and international
panorama. Having exclusively analyzed hospitalizations
in an acute psychiatric ward, it is not possible to draw
conclusions on variations regarding the totality of psy-
chiatric hospitalizations, which include many other hos-
pitals and residential facilities. The retrospective study
design does not allow us causal inferences of the observed
variables, for which prospective studies are necessary.
Finally, as regards demographic variables such as work
activity, education and living conditions, it was not pos-
sible to find a large percentage of data, as they were not
available in the digital archives consulted. Regarding the
advantages of our study, we highlight the long observa-
tion period, the large amount of data and the retrospec-
tive cohort study design, which is appropriate to identify
individuals exposed to suicide risk factors, which allowed
us to analyze in detail a sufficiently large sample of people
with SR in a long observation period. Another advantage
is the real context of the study, which provides data from
daily clinical practice.

Conclusions

Our study highlights that suicide risk (SR) is more frequent
among female population, in subjects treated in SUS and
is frequently associated with depressive, personality and
adjustment disorders. Subjects with SR were more often
hospitalized in voluntary regime. In our sample, SR was
the second cause of hospitalization after acute psychotic
crisis and did not represent a cause for repeated hospitali-
zations in the study period. We found three modalities of
SR which were related with psychiatric conditions: suicidal
ideation (40%) often related to Personality and Substance
Use Disorder, ingestion of drugs (30%) related to fam-
ily relationship problems and use of violent means (30%)
related to depressive disorders. Our study confirmed the
literature data, suggesting that suicidal behaviour is the
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product of the interaction of many factors, such as psy-
chiatric, somatic, chronic diseases, painful/traumatic life
events or even social factors that occurred in a crucial
moment of life in vulnerable individuals. Future prospec-
tive research may provide more comprehensive results
regarding the correlations between demographic and clini-
cal factors and suicide risk. The identification of subjects
at risk represents the first step of a continuous and struc-
tured preventive multi-professional intervention, aimed
at preventing and reducing suicidal behaviour. Although
there is no effective algorithm to prevent suicide in clinical
practice, a better recognition and understanding of clini-
cal, psychological, sociological and biological factors can
facilitate the identification of people at high risk and help
the implementation of the most suitable and effective pre-
ventive and treatment programs.
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