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Abstract: Suicidality poses a significant public health threat and stands as a leading cause of death
and disability. Aside from committed suicides, a substantial portion of suicidal behaviors comprises
suicide attempts and suicidal ideation. These events may be characterized by a non-fatal outcome,
shedding light on the possibility of recurrence. The objectives of the present study were to assess
hospitalization rate trends related to any suicidal event and to elucidate the risk factors associated with
recurrent suicidal behaviors. In this population-based study, an observational descriptive analysis
was conducted on all hospital discharge forms (HDRs, Italian SDO) registered for the residents of
the Veneto Region from 2012 to 2021. Cases of attempted suicide (AS) and suicidal ideation (SI)
were defined according to ICD coding. Age-standardized hospitalization rates were computed
with the direct method. Join Point Regression was used to assess the significance of variations in
trends. Factor risks for the reiteration of suicidal behaviors were assessed by multivariate logistic
regression. Higher prevalence of SI occurred among individuals under 40 years of age and those
affected by psychiatric disorders. Conversely, among individuals aged 60 and above, AS was more
common. SI turned out to be associated with a higher likelihood of reiteration compared to AS.
Individuals suffering from personality disorders and those with a history of AS as index case exhibited
increased risk for the reiteration of AS. Females, younger individuals, and individuals experiencing
SI as first episode were instead identified as more likely to repeat this form of suicidal behavior.
Contemporary economic and environmental crises, a recent pandemic, and numerous conflicts
represent significant additional menaces to mental well-being. Our analysis highlights a concerning
positive trend in suicide attempts and ideations, underscoring the imperative for Public Health
Systems to implement targeted preventive strategies and mental health promotion campaigns. In
the absence of structured suicide registries, we demonstrated that HDRs can serve as an invaluable
foundation for preventionists to address the phenomenon and strategically plan interventions.

Keywords: suicidal behaviors; suicide ideation; suicide attempt; recurrence of suicidal events; Veneto
Region; public health; hospitalization; hospital discharge record; HDR

1. Introduction

Suicidality is a major public health threat and a leading cause of deaths and disabilities
worldwide [1]. Specifically, suicide ranks as the 15th-leading cause of death, constitut-
ing 1.3% of all fatalities and resulting in over 703,000 deaths annually [2,3]. The latest
GBD (Global Burden of Disease) study estimates Disability-Adjusted Life Years (DALYs)
attributable to self-harm globally at 441.02 per 100,000 [4]. However, the actual burden of
suicide in terms of disability and years of life lost remains unclear.
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Given the profound impact of suicides on worldwide public health, various strategies
have been deployed to alleviate the burden that they impose. A key objective outlined in
the WHO Mental Health Action Plan 2013–2020, which has been extended to 2030, is the
reduction of suicide mortality [5].

In 2019, according to the WHO estimations [6], the global suicide rate was 9.2 per
100,000 people, with considerable variation observed among countries, ranging from 0.4 to
72.4 deaths per 100,000 people. In Europe, the overall rate stood at 12.93. Despite an overall
decline in suicide mortality of approximately 50% across Europe from 2000 to 2017 [7],
contemporary economic and environmental crises, along with numerous conflicts, pose
serious menaces to the whole population’s mental health and wellbeing. Additionally, in
the last couple of years, the COVID-19 pandemic and its consequent non-pharmaceutical
interventions, such as lockdowns, have represented a significant psychological and social
burden [7]. Indeed, several studies have shown that collective quarantine measures are
associated with an elevated risk of suicide. The pandemic has generated a profound sense
of fear and heightened anxiety about the future, which could impact mental health and
contribute to suicide risk by interacting with pre-existing risk factors [8,9], like alcohol
consumption or domestic violence.

Italy emerged as one of the European countries with the lowest suicide rates [10].
According to ISTAT data, in Italy, 3680 individuals died by suicide in 2019, with crude
suicide death rates of 6.7 per 100,000 people [11]. Notably, in northern Italy, particularly in
the northeast, the incidence of suicides tends to be higher compared to southern Italy [12,13].
This particularly concerns the Veneto Region, one of the richest regions.

In 2012, the region launched “inOltre”, a 24 h service addressing all psychological needs
within the community. The initiative includes a suicide prevention hotline (800 334343),
with ten psychologists available seven days per week, ensuring utmost confidentiality [14].
While initially designed to address the heightened risk of suicides among business owners
impacted by the economic crisis, the service has progressively broadened its scope to
accommodate the needs of all segments of the population. The Veneto Region also enacted
the Italian recommendations and national plans for the prevention of self-harm and suicide
risk in prisons and hospitals [15–17].

Although “inOltre” stands as a highly successful example, it represents only the initial
stride towards achieving community welfare. The Veneto Region, like many others, still
lacks regional guidelines for psychological support and taking care of individuals with
self-harm potential or with a history of attempts.

Indeed, policymakers and preventionists all over the world are called upon, now
more than ever, to address social and health planning. Suicide prevention and control
necessitate coordination and collaboration across various societal sectors, encompassing
health, education, justice, law, politics, and media. Nevertheless, effective prevention and
control interventions also rely on data. Unfortunately, the scarcity of suitable records and
the poor quality of data remain significant obstacles [3]. These particularly affect cases of
attempted or ideated suicide, without fatal consequences [1].

In fact, the definition of suicidal behavior encompasses not only completed suicide but
also suicidal ideation and suicide attempts. Suicidal ideation involves thoughts associated
with carrying out planned or unplanned actions that are capable of causing one’s own
death. A suicide attempt refers to self-injurious behavior intended to bring about one’s own
death that does not result in a fatal outcome [18,19]. It is estimated that suicide attempts
occur up to 20 times more frequently than deaths by suicide [20]. However, capturing
suicidal behaviors poses challenges, contributing to the lack of data and uncertainty in the
literature [1,3].

Previous research conducted in Italy revealed a lifetime prevalence of 3% for suicidal
ideation and 0.5% for suicide attempts [21]. Moreover, several risk factors were found to be
associated with suicidal behavior, including female sex, younger age, lower educational
level and income, loss of spouse or job, previous suicide attempts, spontaneous self-injury,
psychiatric disorders, alcohol and drug abuse, anxiety and major depressive disorder,
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loneliness, family history of suicide, previous suicidal ideation, and inadequate social
support [22–26]. Recently, several studies also identified specific loci associated with a
higher risk of suicide attempts [27,28] and that certain genes correlate with the severity
of suicide attempts, revealing a significant overlap with genetic risk factors for major
depressive disorder [24,26].

The aim of the present study is to analyze suicidality in the Veneto Region during the
period 2012–2021. Specifically, we assessed the temporal trends in hospitalization rates for
both suicide attempts and suicidal ideation, utilizing HDR (Hospital Discharge Records)
as the primary data. Additionally, we evaluated the risk factors associated with suicide
attempts, suicidal ideation, and the recurrence of both. Our main objective is to investigate
what factors should be addressed by preventive actions and to assess whether HDRs can
be a suitable source in the absence of appropriate high-resolution registries.

2. Materials and Methods
2.1. Study Population

In this population-based study, a descriptive observational analysis was conducted
on hospital discharge records (HDRs; Italian “Schede di dimissione ospedaliera (SDO)”). All
HDRs generated by Veneto inpatient facilities in the period 2012–2021 were included,
regardless of the type of admission (scheduled, urgent, outpatient compulsory treatment,
or nonurgent delivery), and the hospitalization regimen (ordinary, day, or week surgery
admissions). All inpatient facilities in the region, both public and private, were considered
in the study. HDRs concerning individuals who did not reside in the Veneto Region were
excluded.

The Veneto Region, positioned in the northeast of Italy and recognized as one of the
wealthiest regions in the country (with a GDP of USD 234,995 million in 2023 [29]), is
ranked 13th among the 20 Italian regions in terms of population age. As of 2020, the Veneto
region had an age index of 170.5, a population density of 265.5 individuals per square
kilometer, an average population of 4.8 million, a mean age of 45.6 years, and 51.0% of its
population were females [30].

2.2. Case Definition

The cases of suicidal behavior were identified through the diagnosis codes reported
in the HDRs. According to regional guidelines for compiling HDRs [31], diagnoses were
encoded using the International Classification of Diseases (ICD). Please note that the
administrative databases of the Veneto Region use the version ICD-9. For conversion to the
most recent version, refer to Appendix A, Table A1.

Suicidal events were categorized as attempted suicide (AS) or suicidal ideation (SI).
Suicide attempt was defined as a hospital admission with one of the following conditions:

• External Cause Code (“Codice Causa Esterna”) = ICD-9-CM E950-E959 (suicide and
self-inflicted injury) AND Trauma or intoxication (“Traumatismi o intossicazioni”) = 5
(self-injury or suicide attempt);

• Secondary diagnosis = ICD-9-CM 300.9 (unspecified nonpsychotic mental disorder)
AND (Principal diagnosis = ICD-9-CM 800–999 (injury and poisoning) OR Principal
diagnosis = ICD-9-CM 290–319 (mental disorders)).

Suicidal ideation was instead defined as a hospitalization with any diagnosis (primary
OR secondary) = ICD-9-CM V62.84 (suicidal ideations) without other codes for trauma or
intoxication (ICD-9-CM 800–999).

SI or AS hospitalizations were further categorized as the “first” suicidal event if not
preceded by another SI or AS related hospital admission within the preceding 24 months.
Otherwise, they were labeled as “repeated”.

The decision to adopt a 2-year time frame was informed by the existing literature.
Multiple studies indicate that the risk of a subsequent suicide attempt remains elevated
within the 24-month period following the initial episode [32–34]. The DSM-5 diagnostic
system [34] also suggests including a personal history of AS within the last 24 months in
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the diagnostic criteria for Behavior Disorder. Hospitalizations without recurrence were
designated as “single”, while those with repeated admissions were referred to as “multiple”.

Physical and mental comorbidities were identified by examining both the primary and
secondary diagnoses from hospital discharge records. Mental disorders were categorized
into the following:

• “Psychotic and mood disorders” (ICD-9-CM 290–299), including organic, e.g., symp-
tomatic, mental disorders; mental and behavioral disorders due to psychoactive
substance use; schizophrenia, schizotypal and delusional disorders; dementia; and
mood (affective) disorders;

• “Neurotic, behavioral and personality disorders” (ICD-9-CM 300–316), including anxi-
ety, dissociative, stress-related, somatoform and other nonpsychotic mental disorders;
behavioral syndromes associated with physiological disturbances and physical factors;
disorders of adult personality and behavior; pervasive and specific developmental
disorders; and behavioral and emotional disorders with onset usually occurring in
childhood and adolescence;

• Intellectual disabilities (ICD-9-CM 317–319).

Specifically, “Neurotic, behavioral and personality disorders” were additionally subcat-
egorized into “borderline personality disorder” (ICD-9-CM 301.83), “acute event reaction”
(ICD-9-CM 308–309), and “other”.

Physical comorbidities were assessed through the Charlson Comorbidity Index (CCI).
For the purposes of this study, dementia criteria were omitted from the computation.
Subsequently, the comorbidities of hospitalized patients were categorized as “Physical”
(CCI > 0) or “Non-Physical” (CCI = 0).

2.3. Statistical Analysis

Chi-square tests and Student’s t-tests were employed to assess differences in per-
centages and averages, respectively. Join Point Regression was conducted to evaluate
the significance of trends over time, expressed as annual percentage change (APC). Age-
standardized hospitalization rates were computed through direct standardization, utilizing
five-year age groups, with the population of Italy as of 1 January 2019 as the reference.
The risk of a new suicide event was evaluated through multivariate logistic regression,
considering the main associated factors (sex, age group, educational level, physical and
mental comorbidities, and type of index event—SI or AS). Both adjusted odds ratios (ad-
jORs) and corresponding 95% confidence intervals (95% CI) were estimated. A significance
threshold of p < 0.05 was adopted. Statistical analyses were performed using SPSS Statistics
version 28.0.

2.4. Ethics Statement

Hospital Discharge Records (HDRs) were obtained from the administrative databases
of the Veneto Region, and the disclosure and utilization of such records for educational and
scientific purposes do not necessitate approval from ethical committees. On 24 January
2023, the Veneto Region implemented the Code of Conduct for the use of health data for
educational and scientific publication purposes (Official Bulletin of the Region, “Bollettino
Ufficiale della Regione” n. 10), as established by the European Committee (European Regu-
lation 2016/679). This implementation received approval from the Italian Personal Data
Protection Authority on 24 January 2021.

Adhering to the current Italian privacy legislation, the publication and utilization of
HDR data, along with the processing methods, must occur exclusively in aggregate form,
without any reference to patients’ personal information. Prior to providing access to the
authors, all personal data that could potentially lead to identification was substituted with
anonymous codes, in accordance with current privacy regulations (Legislative Decree no.
196 of 30 June 2003).
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3. Results
3.1. Hospitalizations for Suicidal Events

In the period from 2012 to 2021, the Veneto Region documented 3491 initial admissions
related to suicidal events. Notably, 76.3% (2662 cases) were attributed to attempted suicide,
while 23.7% (829 cases) were linked to suicidal ideation. The average annual hospitalization
rate for suicide-related incidents was 7.1 per 100,000 people, with specific rates of 5.4 for
attempted suicide (AS) and 1.7 for suicidal ideation (SI) (Figure 1).
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Figure 1. Standardized annual hospitalization rates for suicide event by type and gender.

Admissions for attempted suicide exhibited a significant upward trend from 2012 to
2016, with hospitalization rates rising from 4.3 to 7.9 per 100,000 people (APC 15.3, 95%
CI 1.9; 30.3). Subsequently, there was a notable decreasing trend from 2016 to 2020 (APC
−15.6, 95% CI −25.3; −4.5). However, a reversal occurred in 2021, with a renewed increase
in the hospitalization rate from 4.2 cases (recorded in the previous year) to 5.8 cases per
100,000 people. Suicidal ideation displayed a significant increasing trend from 2012 to 2021
(APC 16.4, 95% CI 11.4; 21.5), going from 0.6 cases per 100,000 people in 2012 to 2.9 in
2021 (Figure 1).

When stratified by sex, the rates of attempted suicide were consistently higher in
females throughout the period, averaging 4.9 and 6.0 cases per 100,000 inhabitants in men
and women, respectively. Conversely, suicidal ideation rates followed a similar trend until
2019, with an average rate of 1.5 cases per 100,000 people. However, in 2020–2021, there
was an increase in the suicidal ideation rate among females, with 3.4 cases compared to
2.4 cases per 100,000 people recorded among males in 2021 (Figure 1).

Among individuals under 40, the female attempted suicide rate (6.20, 95% CI 5.70;
6.70) was significantly higher than the rate among males (4.36, 95% CI 3.95; 4.77). A similar
pattern was observed in individuals aged 40 to 59, where attempted suicide rates among
females and males were 7.79 (95% CI 7.16; 8.41) and 5.81 (95% CI 5.27; 6.34), respectively.
No significant differences across sex were observed among people over 60. Regarding
suicidal ideation, a significant difference was noted between females (2.28, 95% CI 1.98;
2.58) and males (1.55, 95% CI 1.31; 1.79) under 40.
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3.2. Characteristics of the Sample

Among the 3491 individuals hospitalized for a suicidal event, 55.6% (1942) are females.
Overall, the mean age is 45.0 ± 18.8 years, with significant differences between gender
(males 46.2 ± 18.8 years vs. females 42.9 ± 19.3 years; p = 0.001) and between type of event
(AS 45.2 ± 18.8 years and SI 41.8 ± 19.9 years; p = 0.001). Table 1 summarizes the main
characteristics of the sample. Among individuals with a suicidal event, 79.2% are under
60. Among those who idealize suicide, there is a higher frequency of individuals under 40
(45.5% vs. 39.0%, OR 1.30, 95% CI 1.11; 1.52, p = 0.001) and a lower percentage of people
over 60 (17.6% vs. 21.8%, OR 0.77, 95% CI 0.63; 0.94, p = 0.010).

Table 1. Description of the sample.

Variable

Suicide Ideation
(SI)

N = 829

Attempted
Suicide (AS)

N = 2662

Suicide Event
N = 3491

OR
(SI vs.

AS)

95% CI p

N (%) N (%) N (%)

Sex
Males 382 (46.1) 1167 (43.8) 1549 (44.4) ns
Females 447 (53.9) 1495 (56.2) 1942 (55.6) ns
Age group
<40 377 (45.5) 1039 (39.0) 1416 (40.6) 1.30 (1.11; 1.52) 0.001
40–59 306 (36.9) 1043 (39.2) 1349 (38.6) ns
≥60 146 (17.6) 580 (21.8) 726 (20.8) 0.77 (0.63; 0.94) 0.010
Education level
0–8 years 483 (58.3) 1500 (56.3) 1983 (56.8) ns
9–13 years 138 (16.6) 493 (18.5) 631 (18.1) ns
≥14 years 18 (2.2) 90 (3.4) 108 (3.1) ns
Mental Illness 778 (93.8) 2119 (79.6) 2897 (83.0) 3.91 (2.90; 5.27) 0.000
Psychotic and mood disorders 395 (47.6) 855 (32.1) 1250 (35.8) 1.92 (1.64; 2.25) 0.000
Neurotic, behavioral, and personality
disorders 546 (65.9) 1580 (59.4) 2126 (60.9) 1.32 (1.12; 1.56) 0.001

- borderline personality disorder 66 (8.0) 213 (8.0) 279 (8.0) ns
- acute event reaction 227 (27.4) 492 (18.5) 719 (20.6) 1.66 (1.39; 1.99) 0.000

- other 418 (50.4) 1402 (52.7) 1820 (52.1) ns

Intellectual disability 13 (1.6) 36 (1.4) 49 (1.4) ns
Physical comorbidities 24 (2.9) 98 (3.7) 122 (3.5) ns
Fatal outcome 81 (3.0) 81 (2.3) -
Type of event
Single 744 (89.7) 2502 (94.0) 3246 (93.0) 0.56 (0.42; 0.74) 0.000
Multiple 85 (10.3) 160 (6.0) 245 (7.0) 1.79 (1.36; 2.35) 0.000
- repeated suicidal ideation * 67 (78.8) 40 (25.0) 107 (43.7) 5.76 (3.86; 8.60) 0.000
- repeated suicide attempt * 25 (29.4) 129 (80.6) 154 (62.9) 0.61 (0.39; 0.94) 0.025

* percentage calculated on the total of multiple hospitalizations; ns: not significant.

It turns out that 3.5% of the total sample has physical comorbidities while 83.0% has
mental disorders. Specifically, 60.9% (2126) of the individuals are affected by neurotic, be-
havioral, or personality disorders, whereas 35.8% (1250) have psychotic or mood disorders.
Among all the neurotic disorders, 33.8% (719 out of 2126) are acute reactions and 13.1%
(279 out of 2126) borderline personality disorder. Mental disorders are significantly more
likely to occur among those who idealize suicide than in those who attempt it (93.8% vs.
79.6%). This latter finding holds both for neurotic disorders (65.9% vs. 59.4%) and psychotic
or mood disorders (47.6% vs. 32.1%).

Death among hospitalized individuals occurred in 3.0% of those who attempted
suicide, of which 69.1% (56 out of 81) were males. A higher success rate is observed in males
than in females (3.6% vs. 1.3%; OR 2.88, 95% CI 1.79; 4.63). As for the execution method,
almost half of the suicide attempts occurred through drug or psychoactive substance
poisoning (47.9%), with a higher frequency among females (56.7% vs. 36.8%). Instead,
the methods that are most frequently implemented by the male gender are self-injury by
cutting (20.4% vs. 11.0%, OR 2.08, 95% CI 1.68; 2.58), hanging or suffocation (6.4% vs. 1.4,
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OR 4.82, 95% CI 2.95; 7.87), the use of gas (2.4% vs. 0.5, OR 4.57, 95% CI 2.07; 10.06), and
the use of firearms (2.5% vs. 0.3, OR 9.50, 95% CI 3.33; 27.10).

3.3. Repeated Suicide Events

About 93% (3246 out of 3491) of the hospitalizations for suicidal events are not recur-
rent behaviors. Two hundred forty-five individuals (7.0%) attempt or ideate suicide several
times, with a higher percentage among those who just idealize suicide for the first time
than in those who actually try to commit suicide for the first time (10.3% vs. 6.0%, OR 1.79,
95% CI 1.36; 2.35) (Table 1).

Overall, there is an average of 2.4 suicidal events per individual. Specifically, 77.1%
(189 out of 245) have 2 suicidal events, 13.9% (34 out of 245) have 3, and 9.0% (22 out
of 245) present 4 to 8 suicide events. About 62.9% (154 out of 245) of individuals with
multiple hospitalizations have a subsequent hospitalization for attempted suicide, with
the latter occurring on average after 150.1 days (median 84, min–max 1–596 days). In
contrast, 43.7% (107 out of 245) present a subsequent hospitalization for suicidal ideation,
with the latter occurring on average after 154.2 days (median 110, min–max 6–660 days).
A subsequent ideation event is significantly more frequent in those who have the first
index case for SI (78.8% vs. 25.0%, OR 11.17, 95% CI 5.94; 21.00), whereas a subsequent
attempt is more frequent in those who attempted suicide first (80.6% vs. 29.4%, OR 9.99,
95% CI 5.43; 18.37) (Table 1). The multivariate analysis enlightens that the risk of repeated
suicidal ideation is higher in females (adjOR 2.04, 95% CI 1.31; 3.19), in individuals less
than 60 years old, specifically in those under 40 (adjOR 4.97, 95% CI 1.93; 12.78), in those
aged 40 to 59 (adjOR 4.18, 95% CI 1.61; 10.84), and in those for which the index case was a
suicidal ideation (adjOR 5.28, 95% CI 3.48; 8.02). On the other hand, the risk of a repeated
attempt is significantly higher in individuals with borderline personality disorder (adjOR
4.45, 95% CI 2.77; 7.16), and in those for which the index case was a suicide attempt (adjOR
1.77, 95% CI 1.13; 2.77) (Table 2).

Table 2. Frequencies of repeated suicidal events and adjusted odds ratios (adjOR) for reiteration risk.

Variable Repeated Suicide Ideation Repeated Suicide Attempted
N (%) adjOR 95% CI N (%) adjOR 95% CI

Sex
males 29 (1.9) ref 48 (3.1) ref
females 78 (4.0) 2.04 (1.31; 3.19) 106 (5.5) 1.41 (0.98; 2.02)

Age group
<40 years 60 (4.2) 4.97 (1.93; 12.78) 76 (5.4) 1.49 (0.87; 2.54)
40–59 years 42 (3.1) 4.18 (1.61; 10.84) 58 (4.3) 1.36 (0.79; 2.31)
≥60 years 5 (0.7) ref 20 (2.8) ref

Education level
0–8 years 60 (3.0) 3.30 (0.45; 24.41) 96 (4.8) 1.38 (0.54; 3.56)
9–13 years 15 (2.4) 2.43 (0.31; 18.88) 25 (4.0) 1.00 (0.37; 2.73)
≥14 years 1 (0.9) ref 5 (4.6) ref
Mental illness
Psychotic and mood disorders 52 (4.0) 1.40 (0.88; 2.22) 47 (3.6) 1.17 (0.78; 1.76)

Neurotic, behavioral, and personality disorders
- borderline personality disorder 18 (6.5) 1.80 (0.98; 3.32) 41 (14.7) 4.45 (2.77; 7.16)
- acute event reaction 21 (2.9) 1.00 (0.57; 1.75) 32 (4.5) 1.33 (0.85; 2.08)
- other 61 (3.4) 1.13 (0.73; 1.76) 68 (3.7) 0.96 (0.65; 1.41)

Physical comorbidities 1 (0.8) 0.73 (0.10; 5.46) 2 (1.6) 0.50 (0.12; 2.08)

Case index event
Suicidal ideation 67 (8.1) 5.28 (3.48; 8.02) 25 (3.0) ref
Suicide attempt 40 (1.5) ref 129 (4.8) 1.77 (1.13; 2.77)

ref: reference class

4. Discussion

In the Veneto Region, the overall average rate of hospitalizations in the period
2012–2021 was 5.4 cases per 100,000 people for suicide attempts and 1.7 cases per 100,000 peo-
ple for suicidal ideation.

The number of hospitalizations for suicidal ideation consistently increased over the
considered period, while hospitalizations for suicide attempts exhibited a notable rise from
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2012 to 2016, followed by a decline from 2016 to 2020. In 2021, the rate of hospitalization
for suicide attempts experienced an uptick, possibly attributed to social restrictions (such
as social distancing and lockdowns), economic challenges, and difficulties in accessing
services caused by the COVID-19 pandemic.

Indeed, various studies have indicated that suicide rates increased during the imple-
mentation of restrictive measures and lockdowns to counteract COVID-19 [35,36], and that
these interventions may pose a threat to mental health and elevate the risk of suicide [37].
Furthermore, prior research has reported that suicide rates tend to rise during economic
downturns, likely due to increases in unemployment rates and reduced availability of
health and social services [38,39].

Our data reveal that the female population exhibits higher rates of suicide attempts
among individuals under 60. Conversely, rates of suicidal ideation are more prevalent in
females under 40. This observation aligns with several studies that indicate that females
and younger individuals are more susceptible to suicidal ideation [40].

It was observed that the rate of suicidal ideation is higher in individuals under 40 and
lower in individuals over 60. These findings are consistent with the literature, suggesting
that suicidal ideation tends to affect young and middle-aged people, while suicide attempt
rates are concentrated in the elderly [21,41]. In countries like Japan or among minorities
such as Chinese people living in the US, similar trends are observed. However, suicide
attempts are less common in certain populations, such as older African Americans, com-
pared to whites [42]. Cross-cultural disparities are pivotal in interpreting this effect. The
perceived influence of family bonds and religiosity–spirituality in the lives of individuals
could play a fundamental role in treatment adherence and outcomes for fragile patients
with mental illnesses [43]. Additionally, they may influence exposure to environmental risk
factors and enhance the management of comorbid medical conditions, thereby addressing
the evolving challenges associated with aging.

No significant differences in educational levels were identified between individuals
who have experienced suicidal ideation and those who have actually attempted suicide.
This could be attributed to the substantial amount of missing data concerning educational
level, which was absent for approximately 22% of the study population.

Examining overall suicide cases, we observe that the percentage of cases decreases with
each subsequent study year. This trend has also been noted in another study on suicidal
ideation, although it is not corroborated for suicide attempts [23]. The rise in suicide events
among individuals with lower levels of education may be linked to a more challenging
economic situation and limited job opportunities, potentially resulting in poorer health and
a subsequent increase in suicidal intentions [44].

Regarding physical and mental comorbidities, it is noteworthy that mental illnesses,
particularly psychotic, mood, neurotic, behavioral, and personality disorders, are signifi-
cantly more prevalent in individuals who ideate suicide compared to those who attempt it.
It is important to note that, in the literature, mental disorders are commonly regarded as
risk factors for both suicidal ideation and suicide attempts [45,46].

Our findings indicate that the success rate of suicide attempts is higher in the male
population than in the female population. Nevertheless, women are three times more likely
to attempt suicide than men [47]. This observation may be attributed to the methodology
of suicide, as women generally employ less lethal methods than men [48,49].

In our study population, fewer than half of suicide attempts involved drug intoxication,
with this method being the most common among females. In contrast, males were more
inclined to commit self-injury through cutting, hanging, suffocation, the use of gases, and
firearms.

Our findings revealed that the majority (93%) of hospitalizations were due to a single
suicide attempt, while only a small fraction resulted from multiple suicide attempts. Previ-
ous studies have indicated that individuals who reattempt suicide constitute a subgroup
with specific characteristics and risk factors [50]. In our study, the population with a single
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suicidal event displayed a higher frequency of attempted suicide, whereas the reiteration
of suicidal events was more commonly associated with ideation.

The literature reports that individuals who make multiple suicide attempts typically
exhibit suicidal ideation and borderline personality traits [50].

From our data, reiterated suicidal ideation appears to be significantly more prevalent
among individuals who experience the first index case for suicidal ideation, females, and
individuals under 60. On the other hand, the frequency of a repeated suicide attempt is
higher among those who have the first index event for suicide attempts and borderline per-
sonality disorder. Our results align with the literature, supporting the notion that younger
age and personality disorders are risk factors for repeated suicidal behavior [32]. Further-
more, previous studies confirm that individuals who have previously attempted suicide,
especially those with mental disorders, lower social support, and greater hopelessness, are
more likely to attempt suicide again [51].

Our study is not without limitations. Firstly, the sample composition was drawn
from hospital discharge records of the Veneto Region, making it challenging to generalize
the results to other population; additionally, suicide cases not resulting in hospitalization
may have been neglected. It is also noteworthy that the Veneto Region’s population is
predominantly elderly, which could have led to an overestimation of attempted suicide
compared to suicidal ideation, given that the former is more common among the elderly.
Furthermore, we considered only a few socio-demographic and individual variables, which
means that we may not have accounted for all potential socio-economic and social fragility
confounding factors (marital status, poverty, human insecurity, addiction, illiteracy, social
inequality, unemployment, inflation, dependency, ethnicity, prison history, violence victim,
etc.). Our dataset is confined to information extracted solely from the HDRs of the Veneto
Region. Accessing the complete medical records was not feasible within the scope of this
study. Consequently, our classification is restricted to the diagnosis codes documented
in the HDR, which, in the Veneto Region, are still coded using the ICD-9-CM system.
We acknowledge that this constraint may introduce bias and limitations to our findings,
particularly considering the availability of more contemporary classification systems such
as the ICD-10-CM or DSM-5. HDRs data may also not fully capture personal and family
medical history. Lastly, this study only encompasses hospital admissions up to the year
2021, potentially too early to comprehensively assess the potential impact of the Sars-CoV-2
pandemic on suicidal behavior.

Despite these limitations, this study spans a long-term trend, allowing for the collection
of a substantial sample of data. To our knowledge, this study is one of the first to provide a
comparison between ideated and attempted suicide, distinctly addressing both and not
solely focusing on completed suicide. Moreover, our work shares valuable information
regarding the demographic and individual variables associated with an increased risk of
either suicide attempts or suicidal ideation. It is also notable that only a few other studies
consider a range of mental disorders as risk factors for suicidal ideation and attempted
suicide.

Finally, we assessed sociodemographic factors associated with an increased risk of
reattempting suicide, providing useful information for the implementation of effective and
tailored preventive strategies.

5. Conclusions

While suicide mortality rates are experiencing a global decline, our analysis highlights
a concerning upward trajectory in suicide attempts and ideations. This underscores the
persistent and substantial health burden posed by suicides. The contemporary landscape,
marked by economic and environmental crises, a recent pandemic, and numerous conflicts,
poses a significant threat to the mental well-being of entire populations. Our population-
based study points out the imperative for Public Health Systems to implement targeted and
effective preventive interventions tailored to both suicidal behaviors and reattempts, and,
more generally, to promote emotional and mental health through ad hoc campaigns. The
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development and implementation of tools for enhancing the prevention and control of these
extreme phenomena are paramount. Mapping out the groups who are most susceptible to
suicide ideation or attempts is crucial for the early identification of high-risk individuals,
including those with or without mental disorders, with specific attention to vulnerable
groups such as women, migrants, LGBTQI+ individuals, and prisoners [3]. This approach
allows for a more precise targeting of both existing and novel promotion strategies and
support services. In the absence of structured data or registries for suicidal behavior, we
demonstrated that hospital discharge records, appropriately classified with ICD codes, can
serve as an invaluable foundation for preventionists to comprehend the magnitude of the
phenomenon and strategically plan interventions.
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Appendix A

Table A1. Conversion of ICD-9-CM codes to ICD-10-CM.

ICD-9-CM ICD-10-CM

E950–959 Suicide And Self-Inflicted Injury

• E950 Suicide and self-inflicted poisoning by solid or
liquid substances

• E951 Suicide and self-inflicted poisoning by gases in
domestic use

• E952 Suicide and self-inflicted poisoning by other gases
and vapors

• E953 Suicide and self-inflicted injury by hanging
strangulation and suffocation

• E954 Suicide and self-inflicted injury by submersion
[drowning]

• E955 Suicide and self-inflicted injury by firearms air
guns and explosives

• E956 Suicide and self-inflicted injury by cutting and
piercing instrument

• E957 Suicide and self-inflicted injuries by jumping from
high place

• E958 Suicide and self-inflicted injury by other and
unspecified means

• E959 Late effects of self-inflicted injury

Multiple
codes/intervals [52] • X71–X83 Drowning/submersion, firearm, explosive

material, fire/flame, hot vapors/objects, sharp object,
blunt object, jumping from a high place, jumping or
lying in front of a moving object, crashing of motor
vehicle, or other specified means

• T36–T50 (with the 6th character of the ICD-10-CM code
of “2,” except for T36.9, T37.9, T39.9, T41.4, T42.7, T43.9,
T45.9, T47.9, and T49.9, which are included if the 5th
character of the code is “2”) Poisoning by drugs,
medications, and biological substances

• T51–T65 (with the 6th character of the ICD-10-CM code
of “2,” except for T51.9, T52.9, T53.9, T54.9, T56.9, T57.9,
T58.0, T58.1, T58.9, T59.9, T60.9, T61.0, T61.1, T61.9,
T62.9, T63.9, T64.0, T64.8, and T65.9, which are included
if the 5th character of the code is “2”) Toxic effects of
non-medicinal substances

• T71 (with the 6th character of the ICD-10-CM code of
“2”) Asphyxiation, suffocation, hanging

• T14.91 Suicide attempt
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Table A1. Cont.

ICD-9-CM ICD-10-CM

300.9 Unspecified nonpsychotic mental disorder Multiple
codes/intervals • F48.9 Nonpsychotic mental disorder, unspecified

• F99 Mental disorder, not otherwise specified

800–999 Injury And Poisoning S00-T98 Injury, poisoning and certain other consequences of external
causes

290–319 Mental Disorders F00–F99 Mental, Behavioral and Neurodevelopmental disorders

V62.84 Suicidal ideations R45.851 Suicidal ideations

290–299
• 290–294 Organic Psychotic Conditions
• 295–299 Other Psychoses

F00–F39
• F01-F09 Mental disorders due to known physiological

conditions
• F10-F19 Mental and behavioral disorders due to

psychoactive substance use
• F20-F29 Schizophrenia, schizotypal, delusional, and

other non-mood psychotic disorders
• F30-F39 Mood [affective] disorders

300–316 Neurotic Disorders, Personality Disorders, And Other
Nonpsychotic Mental Disorders

Multiple
codes/intervals • F40-F48 Anxiety, dissociative, stress-related, somatoform

and other nonpsychotic mental disorders
• F50-F59 Behavioral syndromes associated with

physiological disturbances and physical factors
• F60-F69 Disorders of adult personality and behavior
• F80-F89 Pervasive and specific developmental disorders
• F90-F98 Behavioral and emotional disorders with onset

usually occurring in childhood and adolescence

317–319 Intellectual Disabilities F70–F79 Intellectual disabilities

301.83 Borderline personality disorder F60.3 Borderline personality disorder

308–309
• 308 Acute reaction to stress
• 309 Adjustment reaction

Multiple
codes/intervals • F43 Reaction to severe stress, and adjustment disorders

• R45.7 State of emotional shock and stress, unspecified
• F93.0 Separation anxiety disorder of childhood
• F94.8 Other childhood disorders of social functioning
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