Preprints are preliminary reports that have not undergone peer review.

6 Research Sq uare They should not be considered conclusive, used to inform clinical practice,

or referenced by the media as validated information.

SAMIT, a randomized controlled trial of a multicomponent
intervention for patients after a medically serious suicide
attempt: Psychological variables

Anna Beneria

anna,beneria@val lhebron,cat

Vall d'Hebron Hospital Universitari

Anna Motger-Alberti
Vall d'Hebron Institut de Recerca

Marta Quesada-Franco
Vall d'Hebron Hospital Universitari

Gara Arteaga-Henriquez
Vall d'Hebron Hospital Universitari

Olga Santesteban-Echarri
Foothills Medical Centre

Eva Bailles

Vall d'Hebron Hospital Universitari
Pol Ibaiiez-Jiménez

Vall d'Hebron Institut de Recerca

Gemma Parramon-Puig
Vall d'Hebron Hospital Universitari

Maria Bolivar
Hospital General San Jorge

Marta Perea-Ortueta
Vall d'Hebron Hospital Universitari

Pedro Sanz-Correcher
Hospital Universitario 12 De Octubre

Josep Antoni Ramos-Quiroga
Vall d'Hebron Hospital Universitari

Luis Pintor
Hospital Clinic de Barcelona

Pol Bruguera
Hospital Clinic de Barcelona

Maria Dolores Braquehais
Vall d'Hebron Institut de Recerca

Research Article

Keywords: gender differences, medically serious suicide attempts (MSSA), psychotherapeutic intervention, randomized
controlled trial (RCT), substance use disorders, suicide prevention

Page 1/25


https://doi.org/10.21203/rs.3.rs-10737342/v1
https://doi.org/10.21203/rs.3.rs-10737342/v1

Posted Date: September 20th, 2026
DOI: https://doi.org/10.21203/rs.3.rs-10737342/v1
License: @ ® This work is licensed under a Creative Commons Attribution 4.0 International License. Read Full License

Additional Declarations: Competing interest reported. J.A.R.Q. was on the speakers’ bureau and/or acted as consultant for
Biogen, Idorsia, Casen-Recordati, Johnson&Johnson, Lilly, Novartis, Takeda, Bial, Sincrolab, Neuraxpharm, Novartis, BMS,
Medice, Rubio, Uriach, Technofarma and Raffo in the last 3 years. He also received travel awards (air tickets and hotel
accomodations) for participating in psychiatric meetings from Biogen, Idorsia, Johnson & Johnson, Lilly, Rubié, Takeda, Bial
and Medice. The Department of Psychiatry, chaired by him, received unrestricted educational and research support from the
following companies over the last three years: Exeltis, Idorsia, Casen-Recordati, Takeda, Neuraxpharm, Oryzon, Roche,
Probitas and Rubid. Johnson&Johnson. The other authors declare no competing interest.

Page 2/25


https://doi.org/10.21203/rs.3.rs-10737342/v1
https://creativecommons.org/licenses/by/4.0/

Abstract
Background

Suicide attempt survivors have higher risk of reattempt in the weeks following hospitalization, yet evidence-based
psychological interventions targeting this acute phase remain scarce. The Suicide Attempt Multi-Component Intervention
Treatment (SAMIT) was designed to intervene immediately after hospitalization for a medically serious suicide attempt
(MSSA). This study aims to evaluate the effect of SAMIT on psychopathological symptoms related to suicidal behaviour.

Methods

We conducted a randomized controlled trial involving patients hospitalized after an MSSA at two tertiary hospitals in
Barcelona. Participants were assigned to an eight-session psychological intervention (SAMIT) or treatment-as-usual. Of 189
patients assessed for eligibility, 75 were randomized, and 54 completed the study. Outcomes were self-reported affective
symptoms, suicidality-related measures, and impulsivity. Treatment effects were estimated with linear mixed-effects models
on an intention-to-treat basis.

Results

Results showed significant differences in the SAMIT group, observing a decrease of depression symptomatology (8, -2.80;
95% Cl-4.93 10 -0.68; p = 0.011), psychache (B,-9.01; 95% CI -15.95 to -2.08; p = 0.012) and motor impulsivity (B, -2.79; 95% Cl
-5.36 t0-0.23; p = 0.034). In all cases, participants who received SAMIT treatment showed a decrease in symptom scores. In
exploratory subgroup analyses, women showed better responses to SAMIT than men, while in patients with comorbid
substance use disorders only depressive symptoms improved significantly.

Conclusions

These findings highlight the importance of psychotherapeutic interventions in patients with MSSA during hospitalization or
recent hospital discharge period, as they may help reduce psychological symptom severity. Future research should replicate
these results in larger samples, explore longer-term trajectories of clinical responses, and examine personalized intervention
approaches.

Trial registration

The trial was prospectively registered on the U.S. National Institutes of Health ClinicalTrials.gov registry NCT06238414
(https//clinicaltrials.gov/study/NCT06238414). Date of registration November 20th, 2023.

Background

Suicide is one of the leading causes of death worldwide and has become a first-order public health concern, with 727,000
deaths every year [1]. Death by suicide remains a major clinical challenge [2], and intervention and prevention programs are
crucial for decreasing suicide risk, suicide attempts (SAs), and suicide-related mortality. Differences by gender are relevant,
with suicide deaths rates being twice as high in men compared to women, and this ratio is wider in high-income countries
(3.2:1) [1]. The leading risk factor for a suicide attempt is having one or more prior attempts, and it is estimated that 40% of
individuals who die by suicide have a history of SAs [3]. The first year after the attempt is the most significant period of risk
[4, 5, 6, 7], and a recent, robust meta-analysis conducted with 248,829 participants stressed that one in five people with
history of SA will engage in another suicide attempt later in life [8].
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A medically serious suicide attempt (MSSA) is defined by Beautrais [9, 10] as a SA that involves hospitalization for more than
24 hours and requires treatment by specialized medical units, surgery under general anesthesia, extensive medical
treatment, or the use of a highly lethal method [9, 11]. MSSA research holds clinical relevance, as these patients are
phenotypically closer to those who die by suicide, making them an important group of study [3, 12, 13, 14]. Corbé et al. [3]
found, in the most extensive study focused on MSSAs (N = 81,959), that individuals with MSSAs are older, have a history of
SAs, and make more lethal attempts than those who have never had an MSSA. The prevalence of diagnosis of MSSAs is
related to affective disorders (i.e., depression or bipolar disorders), personality disorders, and substance use disorders
(SUD), while non-affective psychosis is more frequent in those who die by suicide [3, 10, 15, 16].

Psychological interventions for suicidal behaviour are crucial for patients who have experienced SAs or have made an MSSA.
Many patients continue to exhibit symptomatology such as anxiety, depressive symptoms, impulsivity, or hopelessness even
after receiving pharmacological treatment [17, 18]. As a result, pharmacological interventions alone may not be sufficient to
treat suicidal behaviour and the underlying causes that contributed to it. The most prescribed pharmacotherapy is
antidepressants, including Selective Serotonin Reuptake Inhibitors (SSRIs), antipsychotics, and emerging options like
glutamatergic antidepressants that show promising results [17, 19].

Effective psychological interventions for suicidality are available [20, 21, 22], but many patients do not receive them due to
implementation efforts that are often time-limited and unsystematic [2]. However, few studies examine the effects of early
psychotherapy intervention in people who have attempted suicide [20], and even fewer focus on those who have made an
MSSA [21].

Research indicates that psychological treatments can be effective for addressing suicidal behaviour, with psychotherapy
shown to reduce suicidal ideation and attempts [22, 23, 24]. Different approaches such as cognitive behavioural therapy
(CBT), dialectical behavioural therapy (DBT), mentalization-based treatment (MBT), problem-solving therapy, and intensive
outpatient care, have demonstrated positive outcomes [18, 25]; however, these approaches have received insufficient
support from randomized controlled trials (RCTs) or meta-analyses.

Psychological Factors for Suicide

Suicidal behaviour is associated with various risk factors, many of which are well-documented in clinical assessments of
psychopathology, such as suicidal ideation, depressive symptoms, anxiety symptoms, impulsivity, and substance use [26,
27]. One emerging factor that recently garnered attention is psychache (an unbearable and intolerable mental state
characterized by an internal experience of negative emotions) [28, 29, 30], which has been consistently established as a
strong predictor of suicidal ideation and behavior. High levels of emotional suffering are closely linked to increased suicide
risk [28]. Additionally, exposure to severe trauma significantly raises the likelihood of suicidal behaviour by causing
emotional dysregulation, which is closely linked to impulsivity, and a well-established vulnerability factor for suicidal
behaviour [31]. Adults with such traumatic histories are two to three times more likely to attempt suicide compared to those
without trauma history [32, 33, 34]. These adverse experiences may lead to long-term neurodevelopmental and
neurobiological disruptions, further exacerbating the risk of suicide in adulthood [32, 35, 36]. Attachment theory also offers a
valuable framework for understanding vulnerability to suicide. Bowlby [37], described attachment as the emotional bond
formed in early life, noting that insecure attachment styles (fearful, preoccupied, dismissing) are linked to suicidal behaviour
[38, 39]. Specifically, Levi-Belz et al. [40] suggested that the psychological mechanisms underlying MSSAs involve high levels
of psychache, aggravated by insecure attachment patterns and interpersonal difficulties.

A further critical gap is that little research has centered on gender differences in response to suicide preventive interventions
[41]. A systematic review of RCTs was performed [42], and it was evidenced that only 18% of the studies examined gender
differences in subgroups. When differences were reported, psychosocial interventions tended to be more effective for
women [42]. Another matter of concern is comorbid SUDs, which are commonly associated with patients who have
attempted suicide and have been hospitalized after a SA [43, 44, 45].
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Based on this framework, we carried out the first RCT focused on MSSA, and we hypothesized that the SAMIT program,
designed for individuals following an MSSA, could reduce further psychopathological symptoms (i.e., depression, anxiety,
psychache, impulsivity, etc). Thus, the primary aim of this study is to evaluate the effectiveness of SAMIT [21], a structured
psychotherapy intervention consisting of eight sessions, integrating MBT, DBT, and narrative therapy, in reducing
psychopathological symptoms related to suicidal behavior. Secondary objectives are to analyse gender differences and
comorbid SUD status, as both are known as suicide risk factors, and how they can influence treatment response. In this
study, we will assess the impact on psychological variables and compare the effect of treatment in both groups in patients
who have recently experienced an MSSA and are receiving early psychological intervention.

Methods
Design

This two-arm, parallel-group randomized controlled trial aimed to evaluate the effectiveness of a multicomponent
psychological intervention for patients hospitalized after an MSSA. The study was funded by La Maraté de TV3 Foundation
(grant 202208-30-31) and conducted at Vall d'Hebron University Hospital and Hospital Clinic, both in Barcelona (Catalonia,
Spain). The detailed study protocol has been published [21]. The trial registration (NCT06238414) covers the full project; the
present report is restricted to the pre—post psychological measures, and the remaining primary and secondary outcomes
(i.e., biological variables and follow-up assessments) will be reported separately. After completing a baseline assessment,
participants were randomly allocated to one of two treatment groups, with outcomes assessed before and after the
intervention period.

Participants

The inclusion criteria for the study were patients older than 16 years who were hospitalized 24 hours or more after an MSSA
and required specialized care units, surgical treatment, or extensive medical treatment and observation (gastric lavage,
activated charcoal, observation of neurological tests or other complementary tests), or were patients who had an MSSA with
highly lethal methods (precipitation, hanging, firearm, or stabbing), regardless of the treatment unit [10]. The exclusion
criteria comprised patients with SAs who were discharged in less than 24 hours, patients under 16 years of age, those with
mild to severe cognitive impairment (i.e., scoring < 16 on MOCA screening), patients unable to provide informed consent,
critically ill patients at the time of assessment, individuals with a psychiatric or neurological disorder that hinders therapeutic
commitment, and patients who did not speak Catalan, Spanish, or English. Participants were recruited between December
2023 and February 2026.

Measures

Outcome measures included depressive symptoms (Hospital Anxiety and Depression Scale - Depression subscale, HADS-D)
[46, 47], anxiety (Hospital Anxiety and Depression Scale - Anxiety Subscale, HADS-A) [46, 47], hopelessness (Beck
Hopelessness Scale, BHS) [48], suicidal ideation (Scale for Suicide Ideation, SSI) [49, 50], psychache (Psychache Scale, PSE)
[29, 30], impulsivity (Barratt Impulsiveness Scale-11, BIS-11) [51, 52], and quality of life (QoL scale) [53]. A full description of
the measures is provided in the published trial protocol [21].

Intervention and treatment

The SAMIT intervention was designed considering the main principles of the psychotherapy integration framework [54],
including therapeutic aspects proven to be effective in suicidal patients [55] but also considered the clinical severity of the
target population and the specific characteristics of the intervention context. One priority was placed on integrating
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evidence-based approaches from the suicide prevention field and adapting them to the needs of individuals with MSSA
during hospitalization and after discharge.

The intervention group received eight 60-minute sessions of psychological intervention (SAMIT), delivered at a frequency of
two sessions per week over approximately four weeks, while the control group received treatment as usual (TAU) (eFigure 1,
Supplement S1). The intervention consists of a narrative interview adapted from the ASSIP program (session 1) [56], where
participants are asked to explain the activating event and how they reached the point of SA. In the second session,
psychoeducational and introductory concepts of MBT are explained (session 2) [57]. The next session focuses on emotional
regulation from MBT framework (session 3). In the fourth session, a functional analysis of the SA by the MBT framework is
performed (session 4). Emotional regulation and techniques from DBT are introduced in the fifth session (session 5) [58].
The objective of the sixth session is to assess and introduce attachment and relationships concepts related specifically to
the SA, and loss of mentalization capacity (session 6). Then, the conceptualization of suicide, attachment and mentalization
from MBT perspective is done (session 7). Finally, a crisis and safety plan from a MBT conceptualization concludes the
treatment (session 8) [21].

All patients from the TAU group were seen by a consultation-liaison psychiatrist, and 69.23% of them had at least one
contact with the psychology service during hospital admission or at discharge, although this care was not standardized
across sites, reflecting a naturalistic clinical practice. Randomization was computer-generated via Research Electronic Data
Capture (REDCap) [59] to allocate participants to SAMIT (n = 37) or TAU (n = 38). Randomization was performed by an
investigator not involved in outcome assessment. Assessments were administered via email using the REDCap [59] platform
or in person at the outpatient hospital unit. Allocation was concealed and outcome assessors were blinded. Full details of
the protocol and statistical analysis plan are reported elsewhere [21] according to the Consolidated Standards of Reporting
Trials (CONSORT) 2025 guidelines.

Statistical Analyses

Descriptive analyses were performed for all variables. Categorical variables are shown as frequencies (total number and
percentage in parentheses) and the exact 95% confidence intervals. For continuous variables, the mean and standard
deviation [mean (SD)], the 95% confidence interval for the mean, and the median and interquartile range [median (/QR)] were
calculated.

For categorical variables, differences between groups were performed using the Pearson Chi—square test. In cases where
the expected frequency in a cell was < 5, Fisher’s exact test was performed instead. For the continuous variables, given the
sample size (N = 75) and to ensure a consistent analytical approach across variables, non-parametric tests were used to
compare the different categories of the variables of interest between groups. Statistical significance of differences between
groups (SAMIT versus TAU) and between baseline- and post-treatment time points was assessed accordingly; specifically,
when the outcome variable was quantitative, the Mann-Whitney U test (unpaired comparisons) and Wilcoxon signed-rank
test (paired comparisons) were applied.

In addition, to explicitly account for repeated measurements within participants, linear mixed-effects (LME) models were
fitted for each outcome (e.g., HADS-A anxiety score). Groups, visits, and their interaction were included as fixed-effects, while
the patients were included as a random-effect to account for the non-independence of repeated measurements within
individuals. The model can be expressed in vector-matrix notation as:

y=XB+Zu+¢

where y is the vector of outcome observations, X is the fixed-effects design matrix, B is the vector of fixed-effects
coefficients, Z is the random-effects design matrix, u is the vector of random effects, and € is the vector of residual errors. All
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randomized participants were included in the LME models (intention-to-treat, n = 75), which use all available observations
under a missing-at-random assumption; paired within-group tests include only participants with both assessments.

All statistical significance was set at p < 0.05. All analyses were performed in R (version 4.6.1) [60], and the LME models
were implemented using the nIme package [61].

Deviations from the Registered Trial Protocol

One participant randomized to TAU had exhausted available therapeutic options and was offered compassionate treatment
following a joint clinical and research decision; therefore, sensitivity analyses were performed according to the treatment
received (as-treated) (Supplement S2).

In addition, unplanned interim analyses were performed within the framework of project funding requirements to allow the
presentation of preliminary findings at the IASR/AFSP International Summit on Suicide Research. The trial registration was
subsequently updated in ClinicalTrials.gov.

Declarations of Generative Al and Al-assisted technologies

During the preparation of this work the authors used Claude (Anthropic) in order to improve the readability and language of
the manuscript. After using this tool, the authors reviewed and edited the content as needed and take full responsibility for
the content of the publication.

Results

A total of 189 patients with MSSA were identified, and among them, 75 were randomized and 54 finished the treatment
(SAMIT or TAU) (see Fig. 1). Retention rate from randomization to completion was 72.0% (54/75; 28.0% attrition), and 65.1%
from consent to completion (54/83). The number of dropouts did not differ significantly between groups (SAMIT: 10 of 37;
TAU: 11 of 38; Fisher’s exact test p = 1.000).

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk F|g ure ‘I kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

The acceptability rating was evaluated using an eight-item self-reported questionnaire. Seven of these items employed a 10-
point Likert scale ranging from 0 to 10, assessing satisfaction with various aspects of treatment (duration, utility, strategies
or crisis plan, etc.). The eighth item was dichotomous (yes/no), assessing the decreased risk of suicide ideation or a future
SA after treatment. Mean scores were calculated to determine overall acceptability of the treatment. SAMIT showed high
acceptability, with a mean satisfaction score of 9.23 out of 10 across treatment components, and 95.5% of participants
reporting a perceived reduction in suicidal ideation following the intervention (eFigures 2 and 3, in Supplement S1).

Sociodemographic and Clinical Data

At baseline, no significant differences were observed between the two groups in terms of sociodemographic and clinical
characteristics. The sample (N = 75) was balanced by gender (44% women) with a mean age of 39.9 years (SD = 17.6) (see
Table 1). The most common diagnoses were affective disorders (22.7%), and personality disorders (22.7%), and half of the
patients had a comorbid SUD (54.7%). The predominant method of suicide was deliberate self-poisoning (72%) while a
smaller percentage used precipitation (20%). The majority of MSSA were not planned (76%). Most patients (89.3%) received
psychopharmacological treatment during either the SAMIT or TAU treatment, with no significant differences noted between
the groups regarding the use of antidepressants, anxiolytics, antipsychotics, or mood stabilizers (see Table 1).
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Table 1

Baseline demographic and clinical characteristics of study participants

Variable

Demographic and clinical characteristics of the sample

Gender (No, %)"

Women

Men

Age (mean, SD)?

Years of education (mean, SD)?

Hospital (No, %)"
Vall d'Hebron

Hospital Clinic

Economic difficulties (No, %)"

Civil status (No, %)’

Single

Married/Stable partner

Separated/divorced

Widowed

Trauma history (No, %)’

Primary diagnosis category (No, %)’

Total Sample
(n=75)

33 (44%)
ClI[32.5; 55.9]
42 (56%)
Cl[44.1; 67.5]
39.9 (17.6)
C1[35.9; 44]

12 (3.4)

Cl[11.3;
12.8]

46 (61.3%)
ClI [49.4; 72.4]
29 (38.7%)
CI [27.6; 50.6]
38 (50.7%)

Cl [38.9;
62.4]

39 (52%)
C1[40.2; 63.7]
21 (28%)
CI[18.2; 39.6]
13 (17.3%)

CI [9.6; 27.8]
2 (2.7%)
C1[0.3;9.3]
47 (62.7%)

Cl [50.7;
73.6]
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TAU
(n=38)

18 (47.4%)
CI [31; 64.2]
20 (52.6%)
CI [35.8; 69]
39.2 (17.1)

CI [33.5;
44.8]

11.7 (2.6)

Cl[10.9;
12.6]

24 (63.2%)
Cl [46; 78.2]
14 (36.8%)
CI[21.8; 54]
19 (50%)

Cl [33.4;
66.6]

20 (52.6%)

Cl [35.8; 69]
10 (26.3%)
CI[13.4; 43.1]
7 (18.4%)
CI[7.7; 34.3]
1(2.6%)
CI[0.1;13.8]
25 (65.8%)

Cl [48.6;
80.4]

SAMIT P
intervention value
(n=37)

0.5514

15 (40.5%)

Cl [24.8; 57.9]

22 (59.5%)

Cl[42.1;75.2]

40.7 (18.3) 0.712
C1[34.6; 46.8]

12.4 (4) 0.436
Cl1[11;13.7]

0.742+
22 (59.5%)

Cl[42.1;75.2]

15 (40.5%)

Cl [24.8; 57.9]

19 (51.4%) 0.907+
C1[34.4; 68.1]

0.906°
19 (51.4%)

Cl [34.4; 68.1]

11 (29.7%)

CI [15.9; 47]

6 (16.2%)

Cl[6.2; 32]

1(2.7%)

CI[0.1;14.2]

22 (59.5%) 0.5714
C1[42.1;75.2]

0.8923




Variable

Demographic and clinical characteristics of the sample

Gender (No, %)"

Neurodevelopmental disorders

Schizophrenia spectrum and other psychotic

disorders

Bipolar and related disorders

Depressive disorders

Anxiety disorders

Obsessive-Compulsive and related disorders

Trauma- and stressor-related disorders

Feeding and eating disorders

Substance-related and addictive disorders

Personality disorders

Without diagnosis

Psychopharmacology (No, %)’

Antidepressant

Anxiolytic

Antipsychotic

Total Sample
(n=75)

9 (12%)

ClI [5.6; 21.6]
6 (8%)

CI[3; 16.6]
4 (5.3%)
CI[1.5;13.1]
13 (17.3%)
CI [9.6; 27.8]
1(1.3%)
C1[0;7.2]
1(1.3%)
CI[0;7.2]

7 (9.3%)
CI[3.8;18.3]
1(1.3%)
C1[0;7.2]

9 (12%)

CI [5.6; 21.6]
17 (22.7%)
CI[13.8;33.8]
7 (9.3%)
CI[3.8;18.3]
67 (89.3%)

Cl[80.1;
95.3]

51 (68%)

ClI [56.2; 78.3]
42 (56%)

Cl [44.1; 67.5]
44 (58.7%)

Cl [46.7; 69.9]
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TAU
(n=38)

5(13.2%)

Cl [4.4; 28.1]
3 (7.9%)
CI[1.7;21.4]
3 (7.9%)
CI[1.7;21.4]
6 (15.8%)
Cl[6;31.3]

0 (0%)

CI[0; 9.3]

0 (0%)

CI[0; 9.3]
4(10.5%)

CI [2.9; 24.8]
0 (0%)

CI[0; 9.3]
5(13.2%)

Cl [4.4; 28.1]
7 (18.4%)
CI[7.7; 34.3]
5(13.2%)

Cl [4.4; 28.1]
34 (89.5%)

Cl[75.2;
97.1]

28 (73.7%)

Cl [56.9; 86.6]
20 (52.6%)

CI [35.8; 69]
22 (57.9%)

Cl [40.8; 73.7]

SAMIT
intervention

(n=37)

4(10.8%)
ClI[3; 25.4]

3 (8.1%)
CI[1.7;21.9]
1(2.7%)
CI[0.1; 14.2]
7 (18.9%)
CI[8; 35.2]
1(2.7%)
CI[0.1;14.2]
1(2.7%)
CI[0.1;14.2]
3 (8.1%)
CI[1.7;21.9]
1(2.7%)
CI[0.1;14.2]
4(10.8%)
ClI[3; 25.4]
10 (27%)
CI[13.8;44.1]
2 (5.4%)
C1[0.7;18.2]
33 (89.2%)
Cl[74.6; 97]

23 (62.2%)
Cl [44.8; 77.5]
22 (59.5%)
Cl[42.1;75.2]
22 (59.5%)
Cl [42.1;75.2]

value

0.5514

0.285

0.5514

0.891¢




Variable

Total Sample
(n=75)

Demographic and clinical characteristics of the sample

Gender (No, %)"

Stabilizer

Comorbid Substance Use (No, %)’

Suicidal Behaviour

Previous SA (No, %)’

Number of previous SA (No, %)’

0

4 or more

Stressors related to SA (No, %)’

Method SA (No, %)

Self-poisoning

Precipitation

Hanging

Cutting

28 (37.3%)
C1[26.4; 49.3]
41 (54.7%)

Cl[42.7;
66.2]

44 (58.7%)

Cl [46.7;
69.9]

31 (41.3%)
CI[30.1; 53.3]
10 (13.3%)
Cl [6.6; 23.2]
5(6.7%)
CI[2.2;14.9]
7 (9.3%)
CI[3.8;18.3]
22 (29.3%)
CI[19.4; 41]
50 (67.6%)
C1[55.7; 78]

54 (72%)

CI [60.4; 81.8]
15 (20%)
CI[11.6; 30.8]
2 (2.7%)
C1[0.3;9.3]

2 (2.7%)
C1[0.3;9.3]
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TAU
(n=38)

15 (39.5%)
Cl [24; 56.6]
23 (60.5%)
C1[43.4; 76]

23 (60.5%)
C1[43.4; 76]

15 (39.5%)
Cl [24; 56.6]
6 (15.8%)
Cl[6;31.3]
1(2.6%)
CI[0.1;13.8]
4(10.5%)

CI [2.9; 24.8]
12 (31.6%)
CI[17.5; 48.7]
23 (60.5%)
C1[43.4; 76]

28 (73.7%)

CI [56.9; 86.6]
8 (21.1%)
C1[9.6;37.3]
0 (0%)
C1[0;9.3]
1(2.6%)
C1[0.1;13.8]

SAMIT
intervention

(n=37)

13 (35.1%)
CI[20.2; 52.5]
18 (48.6%)
C1[31.9; 65.6]

21 (56.8%)
C1[39.5; 72.9]

16 (43.2%)

CI [27.1; 60.5]
4(10.8%)
ClI[3; 25.4]
4(10.8%)
ClI[3; 25.4]
3(8.1%)
CI[1.7;21.9]
10 (27%)
CI[13.8; 44.1]
27 (75%)
C1[57.8; 87.9]

26 (70.3%)
CI [53; 84.1]
7 (18.9%)
ClI[8;35.2]
2 (5.4%)
C1[0.7;18.2]
1(2.7%)
C1[0.1;14.2]

value

0.5514

0.698¢

0.302¢

0.7444

0.668°

0.184¢

0.7473




Variable Total Sample  TAU SAMIT P
intervention value
(n=75) (n=38)
(n=37)
Demographic and clinical characteristics of the sample
Gender (No, %)" 0.551¢
Weapon 1(1.3%) 0 (0%) 1(2.7%)
Cl[0;7.2] Cl1[0;9.3] Cl1[0.1;14.2]
Others 1(1.3%) 1(2.6%) 0 (0%)
Cl1[0;7.2] Cl1[0.1;13.8] Cl[0;9.5]
Planning or impulsive SA (No, %)’ 0.9484
Planning 18 (24%) 9 (23.7%) 9 (24.3%)
Cl[14.9;35.3] CI[11.4,40.2] CI[11.8;41.2]
Impulsive 57 (76%) 29 (76.3%) 28 (75.7%)
Cl[64.7,85.1] CI[59.8;88.6] Cl[58.8;88.2]

*****************************************Table 1 kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

Differences Between Intervention Conditions and Treatment Effect

Results indicated significant differences pre-post treatment condition in the SAMIT group, showing a reduction in depression
symptomatology (p < 0.001), hopelessness (p = 0.041), suicide ideation (p = 0.018), psychache (p < 0.001) and motor
impulsivity (p = 0.014). In contrast, non-significant changes were observed in the TAU group (see Table 2).
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Table 2

Psychological differences between groups (Intention-to-Treat analysis) Median [IQR]: median and interquartile range.
Baseline vs. final differences within each group were assessed with the Wilcoxon signed-rank test (paired, non-parametric). B
and 95% CI: visit x group interaction coefficient from the linear mixed model (intention-to-treat), which includes all randomized
participants with at least one available observation. The n shown within each group column is the number of participants with

both baseline and final assessments.

Variable SAMIT (n = 37 randomized) TAU (n = 38 randomized) Mixed model — visit x
group interaction (ITT)

n Baseline Final p n Baseline Final p B 95% CI P
Median Median Median Median
[1QR] [1QR] [1QR] [1QR]
HADS-A 27 1016, 9 [5, 0.443 27 1118, 9[6.5, 0.065 0.59 -1.85- 0.628
(Anxiety) 14.5] 14] 13.5] 11.5] 3.04
HADS-D 27 118, 6 [3.5, < 27 10[4.5, 8[6.5, 0.788 -2.80 -4.93 - 0.011
(Depression) 16] 10] 0.001 12.5] 12] -0.68
BHS 27 1314, 6 [4.5, 0.041 26 12][3.8, 11 [6, 0.731 -2.36 -4.91- 0.070
(Hopelessness) 17] 11] 14] 14] 0.20
SSI (Suicidal 27 510, 4]0, 0.018 26 105 11.5[0, 00916 -506 -10.53- 0.069
ideation) 23.5] 13] [0.2, 18.5] 0.40
21.8]
PSE 27 48141, 37[23, < 27 47138, 42 [37, 0.683 -9.01 -15.95 0.012
(Psychache) 53] 42.5] 0.001 56] 57.5] --2.08
Total 27 5039, 47 [37, 0.167 27 57[46.5, 59 0.781 — — —
impulsivity 64] 53.5] 66] [47.5,
(BIS-11) 65]
_Cogniti.v_e 27 1913, 1612, 0.149 27 1713, 1713, 0948 — - —
impulsivity 21] 19.5] 21.5] 22.5]
Motor 27 17[135, 13 0014 27 20[15, 20 0.517 -2.79 -5.36- 0.034
impulsivity 21] [10.5, 25] [15.5, -0.23
19.5] 24]
Non-planning
imp. 27 16[11.5, 16][13, 0.835 27 20[13.5, 17 0.216 — — —
22] 20.5] 26.5] [13.5,
22.5]
QoL (Qualityof 24 58[36.5, 58 0.468 22 6548, 66 0.842 — - -
life) 82.5] [46.5, 78.5] [57.2,
80.8] 74]

Abbreviations: SAMIT, Suicide Attempt Multicomponent Intervention Treatment (intervention group); TAU, treatment as usual;
ITT, intention-to-treat; IQR, interquartile range; Cl, confidence interval; HADS-A, Hospital Anxiety and Depression Scale —
Anxiety subscale; HADS-D, Hospital Anxiety and Depression Scale — Depression subscale; BIS-11, Barratt Impulsivity Scale-
11, BHS, Beck Hopelessness Scale; SSI, Scale for Suicide Ideation; PSE, Psychache Scale; QoL, Quality of Life.

After conducting linear mixed models, significant effects of treatment were found for depression (B, -2.80; 95% Cl -4.93 to
-0.68; p =0.011), psychache (B, -9.01; 95% Cl-15.95 to -2.08; p = 0.012), and motor impulsivity (B, -2.79; 95% CI -5.36 to -0.23;
p =0.034), and with a non-significant trend toward reduced hopelessness (B, -2.36; 95% Cl -4.91 to 0.20; p = 0.070) and
suicidal ideation (B, -5.06; 95% Cl - 10.53 to 0.40; p = 0.069). In all cases, participants who received SAMIT treatment showed
a decrease in symptom scores (see Table 2).

*'k*************************************Table 2*'k*************************************

Gender Differences Analyses

A gender-stratified analysis (men n = 28; women n = 26) revealed differential treatment effects within each intervention
group. In the SAMIT group, men showed significant reductions in depressive symptomatology (p < 0.001) and psychache (p
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=0.012), whereas women showed significant reductions in depressive symptomatology (p = 0.008), hopelessness (p =
0.035), suicidal ideation (p = 0.002), and psychache (p = 0.012). In the TAU group, men showed significant reductions in
anxiety (p = 0.030), while no significant changes were observed in women (see Table 3).

Table 3
a. Psychological differences between groups — Men (complete-case analysis) Median [IQR]: median and interquartile range.
Baseline vs. final differences within each group were assessed with the Wilcoxon signed-rank test (paired, non-parametric), used
due to small subgroup sizes. Exploratory, hypothesis-generating analysis given the reduced statistical power within this

subsample.
Variable SAMIT (n=16) TAU (n=12)
n Baseline Final P n Baseline Final P
Median [IQR] Median Median [IQR] Median
[1QR] [1QR]
HADS-A (Anxiety) 16  7.5[4.5,12.5] 6[5,10.5] 0.879 12 11.5[9,13.2] 8[5,10] 0.030
HADS-D 16 9.5[5.5,16] 5.5[3.5, <0.001 12 9[4,11.8] 7[2.8,8.5] 0.376
(Depression) 8.5]
BHS (Hopelessness) 16  7[2.8,13.2] 62.8,9] 0.412 11 10[2.5,14] 8[5,11.5] 0.578
SSI (Suicidal 16  1.5[0,7] 20, 6] 0.732 11 6[1.5,19.5] 7[1.5,14] 0.561
ideation)
PSE (Psychache) 16  45.5[33.8, 33.5[20.5, 0.012 12 441]29.8, 39[30.5, 0.291
50.5] 39.2] 54.2] 44.5]
Total impulsivity 16 4839, 64.5] 49 [37.8, 0.828 12 57.5[38, 64] 53.5[40, 0.096
(BIS-11) 59.5] 63.8]
Cognitive impulsivity 16 19[13, 22] 16.5[12, 0.424 12 15.5[11.5, 14[12.5, 0.055
21.5] 20.8] 16.2]
Motor impulsivity
o 16 16.5[13.8, 13[10.8, 0.070 12 17145, 20.5[13.8, 0.634
Non-planning imp. 22] 21.2] 25.2] 24
16  16.5[11.8, 1713.8, 0.438 12 22[13,28.2] 1712, 0.136
20] 22.2] 25.2]
QoL (Quality of life) 15  67[40.5, 59 [50, 0.462 10 57.5[47.2, 68 [58.2, 0.184
88.5] 83.5] 72.8] 74]

Abbreviations: SAMIT, Suicide Attempt Multicomponent Intervention Treatment (intervention group); TAU, treatment as usual;
IQR, interquartile range; HADS-A, Hospital Anxiety and Depression Scale — Anxiety subscale; HADS-D, Hospital Anxiety and
Depression Scale — Depression subscale; BIS-11, Barratt Impulsivity Scale-11; BHS, Beck Hopelessness Scale; SSI, Scale for
Suicide Ideation; PSE, Psychache Scale; QoL, Quality of Life.
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Table 3

b. Psychological differences between groups — Women (complete-case analysis) Median [IQR]: median and interquartile
range. Baseline vs. final differences within each group were assessed with the Wilcoxon signed-rank test (paired, non-
parametric), used due to small subgroup sizes. Exploratory, hypothesis-generating analysis given the reduced statistical power
within this subsample.

Variable SAMIT (n=11) TAU (n=15)
n Baseline Final P n Baseline Final P
Median [IQR] Median Median [IQR] Median
[1QR] [1QR]
HADS-A (Anxiety) 11 13[10.5,17] 128, 14] 0.133 15 108, 13] 11[8,12] 0.841
HADS-D 11 13[10,15] 714.5,13] 0.008 15 10[7,12.5] 111[8,12] 0.596
(Depression)
BHS (Hopelessness) 11 16[11, 18] 8[5.5, 15] 0.035 15 13 (6.5, 14] 12 [?.5, 0.538
16.5
SSI (Suicidal 11 23[10.5, 13[2, 14] 0.002 15 16 [0.5,21.5] 1710, 22] 0.402
ideation) 25.5]
PSE (Psychache) 11 50 [48, 59] 41 [3]4, 0.012 15 54 [41.5, 56] 53 [42, 59] 0.689
48.5
Total impulsivity 11 53 [40, 61.5] 45[33.5, 0.078 15 53 [47, 66] 60 [52.5, 0.258
(BIS-11) 48] 65.5]
Cognitive impulsivity 11 1914, 19.5] 13[11.5, 0.216 15 20[15.5, 2117, 0.099
17.5] 21.5] 25.5]
Motor impulsivity
o 11 17 [12.5, 20] 13[10.5, 0.146 15 2115, 24.5] 20[18.5, 0.732
Non-planning imp. 16] 24]
11 15[12, 22] 1418, 18] 0.228 15 19 [15, 20.5] 16 [14, 21] 0.821
QoL (Quality of life) 9 52 [37, 67] 48 [37, 80] 0.898 12 70 [56, 83] 65][56.2, 0.583
72

Abbreviations: SAMIT, Suicide Attempt Multicomponent Intervention Treatment (intervention group); TAU, treatment as usual;
IQR, interquartile range; HADS-A, Hospital Anxiety and Depression Scale — Anxiety subscale; HADS-D, Hospital Anxiety and
Depression Scale — Depression subscale; BIS-11, Barratt Impulsivity Scale-11; BHS, Beck Hopelessness Scale; SSI, Scale for
Suicide Ideation; PSE, Psychache Scale; QoL, Quality of Life.

'k'k'k'k***********************************Ta b | e 3 a****'k'k***********'k********************

***************************************Ta b | e 3 b**************************************

SUD’s Subgroup Analyses

The SUD and non-SUD groups did not show any differences between treatment conditions in demographic and clinical
characteristics (see Table 1). We conducted a subgroup analysis to explore how this subsample responded to each
treatment condition. Specifically, within the SAMIT treatment condition, the SUD subgroup showed a significant decrease in
clinical depression (p = 0.008) and a non-significant reduction in psychache (p = 0.078). In contrast, the SUD subsample in
the TAU condition showed that levels of hopelessness, suicide ideation and quality of life worsened, although these changes
were not statistically significant (see Table 4).
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Table 4

Psychological differences between groups — SUD subgroup (complete-case analysis) Median [IQR]: median and interquartile
range. Baseline vs. final differences within each group were assessed with the Wilcoxon signed-rank test (paired, non-
parametric), used due to small subgroup sizes, restricted to participants with comorbid substance use disorder (SUD).

Exploratory, hypothesis-generating analysis given the reduced statistical power within this subsample.

Variable SAMIT (n = 8) TAU (n=11)
n Baseline Final P n Baseline Final P
Median [IQR] Median Median [IQR] Median
[1QR] [IQR]
HADS-A (Anxiety) 8 7[5.2,14.2] 6.5 []5.8, 1.000 11 11[8,12.5] 8[4.5,11] 0.082
12.5
HADS-D 8 11.5[8.8, 6.5[5.5,10] 0.008 11 91[5,12.5] 7 [5,10] 0.715
(Depression) 13.8]
BHS (Hopelessness) 8  7[3.5,13.2] 5.5[4.2,9] 0.703 10 6.5[2,13.5] 7.5 [?.8, 0.219
11.8
SSI (Suicidal 8 2][0,7.8] 0.510, 3.8] 0.375 10 3.5[0,21.2] 6 [0, 18.2] 0.809
ideation)
PSE (Psychache) 8  48.5[43.5, 36.5[30.2, 0.078 10 54.5 [36.5, 50 [22.2, 0.742
53.2] 40.5] 57.8] 59.8]
Total impulsivity 8  44.5[38.5, 45.5[37.8, 0.547 11 57 [46.5, 73] 59 [45, 0.915
(BIS-11) 55.5] 52.2] 70.5]
Cognitive impulsivity 8  17[12.8,19.2] 16[10.8, 0.609 11 17[11.5,21.5] 15[12, 0.434
21.5] 18.5]
Motor impulsivity
o 8 16[13.2,18.2] 12.5][11, 0.125 11 22[16.5,26.5] 2218, 26] 1.000
Non-planning imp. 13.2]
8 15[13,18] 17.5[15.8, 0.094 11 23[14.5, 29] 2213, 0.859
19.2] 28.5]
QoL (Quality of life) 7  46[35,62] 501[43.5, 0.562 7 69 [50.5,78.5] 67 [49, 84] 0.937
70
Abbreviations: SAMIT, Suicide Attempt Multicomponent Intervention Treatment (intervention group); TAU, treatment as usual;
SUD, substance use disorder; IQR, interquartile range; HADS-A, Hospital Anxiety and Depression Scale — Anxiety subscale;
HADS-D, Hospital Anxiety and Depression Scale — Depression subscale; BIS-11, Barratt Impulsivity Scale-11; BHS, Beck
Hopelessness Scale; SSI, Scale for Suicide Ideation; PSE, Psychache Scale; QoL, Quality of Life.

****************************************Table YR T L L L L L L L L L L L L L L T L L L T

During intervention/TAU period, no suicide reattempts occurred in either group, and there were no deaths by suicide or other
causes.

Discussion

The results support the effectiveness of SAMIT treatment compared to TAU across various clinical variables, particularly in
reducing symptoms of depression, psychache, and motor impulsivity. Depression is highly prevalent among individuals with
suicidal behaviour [62], while psychache is a construct strongly linked to both the frequency and lethality of SAs, and is also a
known risk factor for depression and hopelessness [63]. In turn, both depression and hopelessness are established risk
factors for suicidal ideation, SAs, and death by suicide [64]. Additionally, motor impulsivity has been associated with the
transition from single to multiple SAs, which is especially relevant given that MSSA patients have a high percentage of
reattempts [10]; this suggests motor impulsivity as a target for treatment and a potential mechanism of change to explore in
psychological interventions focused on suicide [65].

Page 15/25



Our results are consistent with Hofstra et als [66] systematic review and meta-analysis, which included 15 RCTs with 29,071
participants and demonstrated the effectiveness of suicide prevention interventions in reducing completed and attempted
suicides. There was a larger effect size observed for completed suicides compared to attempted ones. A recent systematic
review and meta-analysis [55] pooling 36 trials evaluated brief interventions and contacts finding a significant reduction on
suicide re-attempts in the intervention groups compared to controls (OR = 0.72, 95% Cl 0.54-0.95) and reduction in suicidal
ideation were also observed, although with low-certainty evidence (SMD = - 0.20, 95% Cl - 0.36, - 0.05). Moreover, O'Connor
et al. [67] found that a brief intervention for medically admitted SA survivors could be effectively delivered and was
associated with high satisfaction rates with the treatment. A recent study proved that a brief CBT administered during
inpatient treatment could reduce the occurrence of SA by 60% over six months post-discharge (OR = 0.40; 95% Cl: 0.20—-0.80)
[68]. Finally, Bahlmann et al. [63] designed a brief psychotherapeutic intervention centered on patients after a SA in an acute
psychiatric inpatient and reported a reduction in suicidal ideation, psychache, hopelessness, and depressive symptoms.

In our subgroup analyses, findings showed differences in treatment responses by gender, with women showing better
responses to SAMIT than men. The literature shows mixed evidence related to gender differences in psychotherapy, with
some studies indicating variations based on specific diagnosis [69, 70, 71, 72]. Our results concur with Matias et al.s [42]
systematic review and meta-analysis, performed to assess the effectiveness of psychosocial interventions for suicide
behaviour compared by gender. They found these interventions developed for self-harm were more effective for females,
with more repeated self-harm in males and a higher risk to die by suicide. These can be related to different factors, like
higher lethality methods used in men, less engagement to psychotherapeutic treatments, more difficulties to express
emotions, or for seeking for help [73, 74]. Two Cochrane reviews, conducted by Witt et al. [75, 76] reported benefits in
effectiveness after psychosocial treatments in females, but not in males. Moreover, Rattel et al. [77] examined arousal
physiology and the concordance between valence and behaviour, finding that women exhibited higher concordance than
men, demonstrating stronger psychophysiological responses. Therefore, these results can be associated with enhanced
emotional awareness and greater arousal and sensitivity in women to adverse and stressful events, in line with known
functional brain differences at the level of limbic and paralimbic structures between men and women [78].

Subgroup analyses were performed for participants with comorbid SUDs, and indicated a more complex clinical presentation
for this population. While participants with comorbid SUD improved in depression symptoms with treatment, changes in the
remaining variables were non-significant. Moreover, patients with SUD in the TAU group experienced a non-significant
worsening of hopelessness, suicide ideation and quality of life. These findings are congruent with Diefenbach’s study [68,
79], which indicated that individuals with SUD have lower response rates in their SA treatment. Unfortunately, individuals with
co-occurring substance use issues are often excluded from clinical trials and prevention research, even though they report a
higher number of lifetime SAs compared to those without SUD diagnosis, and have a poorer prognosis [68, 79]. Our results
highlight not only the complexities of this subgroup but also the need to include them in clinical trials, as they exhibit higher
risk factors and severe symptoms. Therefore, it is crucial to assess the moderate effects of SUDs on treatment responses in
suicide prevention trials, better understand the role substance use plays in suicide behaviour, and develop tailored treatment
approaches that address the specific needs of individuals with SUD [43, 68, 79].

This evidence, alongside our findings, underscores the urgent need for research on acute psychotherapeutic intervention for
SAs, more specifically for MSSA, which constitutes a particularly severe subgroup with greater comorbidity and a higher risk
of reattempts and death by suicide. Notably, psychological interventions have demonstrated effects on clinical
symptomatology, helping us move to a more integrative paradigm for suicidal behaviour treatment. This highlights the
importance of conducting RCTs on psychological interventions targeting severe clinical cases during the acute period
following an MSSA, as well as the need for personalized treatment approaches that account for gender differences and
comorbid SUD status.

Strengths and Limitations
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This is the first RCT that focused on MSSA, and the first to support that a novel psychological treatment (SAMIT) improves
psychopathological symptoms. These findings suggest that integrating psychotherapeutic approaches during the acute
phase after an MSSA may deepen our understanding of mechanisms underlying effective suicide-prevention strategies.

Nevertheless, these findings should be interpreted cautiously and considered preliminary given the limited sample size;
therefore, replication is strongly recommended. Future research should replicate these results in larger samples and explore
longer-term trajectories of clinical responses. Similarly, when subgroup analyses are performed, the sample decreases, and
statistical findings can be less representative. Although the protocol targeted a sample of 120 participants, only 75 of the
189 identified patients could be randomized (39.7% recruitment rate), reflecting the inherent difficulty of recruiting and
retaining a severely unwell, high-risk population. The original power calculation was based on effect sizes from the general
suicide attempter literature, as no prior studies had estimated this parameter specifically in MSSA populations—a group with
distinct clinical severity.

Conclusions

These findings provide preliminary but promising evidence that psychological interventions such as SAMIT treatment can be
effective for MSSA, an understudied and severe clinical condition. They represent a relevant approach that could contribute
to more comprehensive and efficacious interventions in this critical area of mental health. Future analyses will provide a
clearer understanding of the potential impact of this treatment in terms of psychological effect.
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CONSORT Flow Diagram

*One participant allocated to TAU received the SAMIT intervention on compassionate clinical grounds; see Supplement S2
for as-treated sensitivity analyses.
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