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Abstract: Background: Suicide is one of the most largely preventable causes of death worldwide.
The aim of the STRONG study is to assess the effectiveness of a specific
intervention (an extended Safety Planning Intervention) called iFightDepression-
SURVIVE (iFD-S) in suicidal attempters by changes in psychosocial functioning. As
secondary outcomes, quality of life, cognitive performance, clinical state and
neuroimaging correlates will be considered. 

Objective: To describe the rationale and design of the STRONG study, an extension
of the SURVIVE study, a national multicenter cohort about on prevention in suicidal
attempters. 
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Methods: The STRONG study is a two-year clinical trial. A total sample of 60 patients
will be randomly allocated to 2 arms: a group will receive a iFD-S and Treatment As
Usual (TAU) (n=30 treatment group), while another group will exclusively receive TAU
(n=30 control group). There will be 3 study points: baseline; 3-month; and 6-month
follow-up assessments, all of which will include rater-blinded evaluation of
psychosocial functioning, quality of life, clinical state, cognitive performance and
neuroimaging acquisition.  

Results: It is expected to obtain data on the efficacy of iFD-S in patients who have
committed a suicide attempt.  

Conclusion:  Results will provide insight into the effectiveness of IFD-S in suicidal
attempters with respect to improvements in psychosocial functioning, quality of life,
cognition, and neuroimaging correlates.
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Abstract: 

Background: Suicide is one of the most largely preventable causes of death worldwide. The aim of the 

STRONG study is to assess the effectiveness of a specific intervention (an extended Safety Planning 

Intervention) called iFightDepression-SURVIVE (iFD-S) in suicidal attempters by changes in 

psychosocial functioning. As secondary outcomes, quality of life, cognitive performance, clinical state 

and neuroimaging correlates will be considered. 

Objective: To describe the rationale and design of the STRONG study, an extension of the SURVIVE 

study, a national multicenter cohort about on prevention in suicidal attempters. 

Methods: The STRONG study is a two-year clinical trial. A total sample of 60 patients will be randomly 

allocated to 2 arms: a group will receive a iFD-S and Treatment As Usual (TAU) (n=30 treatment group), 

while another group will exclusively receive TAU (n=30 control group). There will be 3 study points: 

baseline; 3-month; and 6-month follow-up assessments, all of which will include rater-blinded 

evaluation of psychosocial functioning, quality of life, clinical state, cognitive performance and 

neuroimaging acquisition.  

Results: It is expected to obtain data on the efficacy of iFD-S in patients who have committed a suicide 

attempt.  

Conclusion:  Results will provide insight into the effectiveness of IFD-S in suicidal attempters with 

respect to improvements in psychosocial functioning, quality of life, cognition, and neuroimaging 

correlates. 

 

 

 

 

Keywords: suicide, protocol, safety intervention, psychosocial functionality, cognition, quality of life, 

clinical status, neuroimaging. 

Clinical Trials ID: NCT05655390. 
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Resumen: 

Antecedentes: El suicidio es una de las causas de muerte más prevenibles en todo el mundo. El objetivo 

de este estudio es evaluar la eficacia de una intervención específica (un Plan de Intervención en 

Seguridad ampliado) llamado iFightDepression-SURVIVE (iFD-S) en intentos de suicidio mediante 

cambios en el funcionamiento psicosocial. Como resultados secundarios, se considerarán calidad de 

vida, rendimiento cognitivo, estado clínico y correlatos de neuroimagen.    

Objetivo: Describir fundamentos y diseño del estudio STRONG, una extensión del estudio SURVIVE, 

una cohorte nacional multicéntrica sobre prevención secundaria en suicidio.   

Métodos: Ensayo clínico aleatorizado de dos años de duración. La muestra total (n=60 pacientes) se 

dividirá de forma aleatoria en 2 grupos: 1) iFD-S y tratamiento habitual (n=30 grupo de tratamiento); 

2) tratamiento habitual (n=30 grupo de control). Se realizará una visita basal; breve seguimiento a los 

3 meses; y a los 6 meses. Se incluye evaluación ciega del funcionamiento psicosocial, calidad de vida, 

estado clínico, rendimiento cognitivo y neuroimagen.  

Resultados: Se prevé obtener datos respecto a la eficacia de una iFD-S en pacientes que hayan 

cometido una tentativa de suicidio. 

Conclusiones: Los resultados proporcionarán información sobre la eficacia de la iFD-S en pacientes que 

han presentado intentos de suicidio mediante una mejora del funcionamiento psicosocial, la calidad 

de vida, la cognición y los correlatos de neuroimagen. 

 

 

 

 

Palabras clave: suicidio, protocolo, intervención de seguridad, funcionalidad psicosocial, cognición, 

calidad de vida, estado clínico, neuroimagen. 

Clinical Trials ID: NCT05655390. 
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Background:  

Suicide is a global public health issue. It is one of the most largely preventable causes of death 

worldwide and concerns all health professionals. The World Health Organization (WHO) estimates 

that 703,000 suicides are committed per year, while approximately 20 more people attempt suicide 

per consummated suicide.1 This complex phenomenon is transdiagnostic, and to prevent suicide it is 

crucial to understand the natural course of suicidal ideation and behavior, as well as the dynamical 

influence of both protective and risk factors. Improving our knowledge of these factors is essential for 

developing effective interventions to prevent the transition from suicidal ideation to attempted and 

completed suicide. The prevalence and characteristics of subjects with suicidal ideation, suicidal 

attempts and death by suicide essentially differ.2–4 Having committed a suicidal attempt is the 

strongest predictor of suicide consummation.  

 

Factors that trigger a suicide attempt may be attributable to genetic and neurobiological correlates,5–

7 mental illness,8 personality traits,9 stressful events10 and cognitive deficits.11 According to 

neurobiological factors, it is always difficult to discern the extent to which these alterations are 

particular of suicidal behavior or are commonly shared with depression or any other mental disorder. 

Regarding the latter, mental health disorders are tightly related to suicide. The prevalence of any 

mental disorder among individuals who have made a suicide attempt is currently established as being 

80.8%.8 On comparing general population with people diagnosed with mood disorders, the latter 

present a 7-fold higher risk of attempting suicide. Personality, anxiety and impulsive-aggressive traits 

have been the most robustly associated with higher rates of suicide attempts within the context of 

borderline personality disorder, oppositional defiant disorder and conduct disorders. Stressful events, 

especially in particular early-life events, are strongly associated with suicidal behavior through 

expression of epigenetic mechanisms.  

Neurocognitive deficits, especially those in executive functions, have also been linked to the transition 

from suicidal ideation to suicide attempt. Previous research has consistently placed decision-making, 

inhibition, and attention as the primary axis of neurocognitive deficits in suicide attempters.12 

Specifically, alterations in decision-making have commonly been described and often more 

pronounced in this population at risk. Suicidal individuals may reflect difficulties in labeling emotional 

signs, such as differentiating risky versus safe choices. Therefore, suicidal individuals may be prone to 

more risky choices, such as attempting suicide, which may alleviate punctual emotional suffering, but 

may have a more severe impact in the long term.11 In addition, several studies have shown that 

decision making is impaired in subjects with a history of suicide attempts but not with suicidal ideation 

in adults.13,14 Deficits in attention have also been described in patients who have attempted suicide. 

Deficits in selective attention may therefore make suicidal individuals more prone to persistent 

thoughts related to a sense of hopelessness.15 Altogether, these cognitive deficits may impair 

psychosocial functioning of suicide attempters as well as their quality of life. 

Studies on neuroimaging have been performed to identify the neural correlation of decision making. 

Jollant and colleagues performed functional Magnetic Resonance Imaging (fMRI) in patients who had 

attempted suicide compared to patients without a history of attempted suicide and detected that 

orbitofrontal cortex (OFC) activation was decreased during risky choices compared to safe choices.16 

Olié and colleagues described a deactivation in the dorsal prefrontal cortex (DPFC) during risky 

compared to safe choices. 17 These results are in line with the assumption that the role of the OFC is 

to assess the level of risk according to a reward value, while the DPFC is involved in the cognitive 

control of actions.18 Cognitive control is highly associated with cognitive inhibition and ultimately to 

cognitive flexibility and a reduction in impulsivity as it enables one’s behavior to adapt to external 
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demands that may be challenging and unpredictable. Richard-Devantoy and colleagues described an 

elevated number of commission errors in suicide attempters with depression in comparison to 

depressed patients and healthy controls.19 In summary, to date, the most robust findings have 

described the ventrolateral prefrontal cortex (vlPFC), the dorsomedial prefrontal cortex (dmPFC), the 

dorsolateral prefrontal cortex (dlPFC) and the anterior cingulate gyrus as the main and most replicated 

areas, associated with suicidal behavior.  

During the last few years, specific psychosocial interventions have been focused on the treatment of 

suicidal urge in addition to the treatment of possible underlying psychiatric comorbidities. Although 

long-term psychosocial interventions, irrespective of type, have been shown to reduce suicide 

attempts,20 the limited resources of the National Health System, as well as the reluctance of most 

people who become suicidal to receive treatment have promoted brief psychosocial interventions.21 

Brief interventions are easier to implement, inexpensive and require limited staff resources since they 

are delivered in a few sessions. Moreover, this format does not always require face-to-face 

interventions. Commonly, this type of intervention is offered to patients who have attended an 

emergency department for a suicidal attempt. One of the brief psychosocial interventions that has 

demonstrated a reduction in the risk of suicide attempts is the Safety Planning Intervention (SPI).22 

The iFightDepression-SURVIVE (iFD-S) consists of a SPI and three modules based on dialectical-

behavioral skills training: distress tolerance, emotion regulation, and mindfulness has been assessed 

to determine the effectivity of reducing reattempts among suicidal.4 The aim of this specific therapy 

is to help individuals to acquire strategies to regulate emotions and learn to tolerate discomfort and 

thereby prevent the imminent risk of suicidal behavior. However, the possible effects of iFD-S on 

psychosocial functional, cognitive performance and quality of life and its possible neuroimaging 

correlates in suicide attempters have barely been studied. To our knowledge, there is only one 

previous preliminary study describing an improvement in executive attention in high-suicide risk 

outpatients regardless of changes in suicidal ideation or depression.23 

 

Objective:  

The main objective of this project is to assess the effectiveness of iFD-S intervention in suicide 

attempters by improving psychosocial functioning and thereby enhancing their ability to perform daily 

life activities. Moreover, we aim to describe whether the implementation of this intervention 

improves cognitive performance (particularly in decision-making, inhibition and attention), clinically 

and the quality of life of suicide attempters. Finally, we will also estimate possible neuroimaging 

correlations on the prefrontal cortex, specifically in the vlPFC, dmPFC, dlPFC and the anterior cingulate 

gyrus.  

 

Methods: 

Design: STRONG is a randomized, single-center, experimental clinical trial including suicide attempters 

undergoing an iFD-S intervention and 3- and 6-month follow-ups. This study will be carried out in the 

Bipolar and Depressive Disorders Unit of the Hospital Clínic de Barcelona. It will be rater-blinded and 

will include two parallel arms (1:1) to assess the efficacy of iFD-S compared with treatment as usual 

(Figure 1).  

Sample size calculation: To achieve a statistical power of 0.80, an alpha error of 0.05 and an effect size 

of 0.6 on the main outcome assessed by the Functional Assessment Short Test (FAST) a sample size of 
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45 was estimated. Considering an expected drop-out rate set of around 15%, 15 patients per arm were 

added. Therefore, the sample of the total suicide attempters was determined to be n=120. 

Participants: The study will include 60 suicide attempters recruited from the Psychiatric Emergency 

Department, the Adult Mental Health Outpatients Unit of the Eixample Esquerre (CSMA-EE), the Day 

Care Hospitalization Unit, the Day Home Hospitalization Unit and the Liaison Psychiatric Program. The 

whole sample will be randomized into two groups: the experimental arm (n=30) will receive iFD-S and 

treatment as usual (TAU); and the control arm, or non-interventional group will receive TAU (n=30). 

All participants must meet the following inclusion criteria. 1) Age over 18 years; 2) At least one suicide 

attempt within 10 days after medical discharge; 3) Diagnosis of a recent Major Depressive Episode 

(DSM-5-TR criteria) with a severity of HDRS >20; 4) Able to provide written informed consent before 

any study procedure; and 5) No claustrophobia or any other hindrances to perform a fMRI. The 

exclusion criteria will be: 1) Intelligence quotient less than 70 and impaired functioning; 2) Any medical 

condition that could severely affect neuropsychological performance; 3) Participation in any 

structured psychological intervention within the last 6 months; 4) Patients who received 

electroconvulsive therapy within the past 6 months. Criteria for study discontinuation will be: 1) 

withdrawal of consent, 2) not completing half of the sessions, or 3) hospitalization for any type of 

episode or clinically meaningful relapse. Moreover, same number of patients with only a diagnosis of 

a recent Major Depressive Episode (DSM-5-TR criteria) with a severity of HDRS >20 (n=30) and healthy 

controls (n=30) will be recruited.  

Procedures: After signing the informed consent, a complete baseline evaluation will be carried out 

including the acquisition of socio-demographic and clinical variables, psychosocial functioning, 

cognitive performance, quality of life assessment and neuroimaging determinations (V0). Thereafter, 

the whole sample will be randomized into two groups of 30 participants by parallel assignment. A 

group of 30 participants will receive iFD-S in addition to TAU (experimental group) and a group of 30 

people will exclusively receive TAU (non-intervention group). Two months after finishing the 4-week 

intervention (or three months after baseline), suicide attempters will be reassessed by socio-

demographic, clinical, psychosocial functioning, quality of life assessment as well as a brief 

neuropsychological evaluation (V1). The neuropsychological assessment performed at this point will 

be shorter to avoid learning effects. Five months after the intervention (or 6-months after baseline), 

a complete socio-demographic, clinical psychosocial functioning, quality of life assessment as well as 

neuropsychological and neuroimaging evaluation will be carried out (V2).  

 

 

Figure 1. Study design of STRONG clinical trial. 

TAU: Treatment as usual; iFD-S: iFightDepression-S Intervention focused on suicidal attempters and including a Safety 

Planning Intervention; V0: Visit 0; V1: Visit 1; V2: Visit 2. 

 

Intervention: The Psychological intervention will be conducted with the aim of identifying warning 

signs and providing each individual with personal and individualized coping strategies and sources of 

support. This intervention will be conducted weekly and individually based on an on-line platform 

derived from the iFightDepression-SURVIVE (iFD-S) with the support of a mental health provider. Full 
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psychological intervention will include 4 sessions (over one month). Each session will last 

approximately 60 minutes. The mental health provider in charge will contact the patient by phone for 

15-20 minutes after each weekly session. Most of the tasks in this population group will use pen-and-

paper techniques with audiovisual support. Detailed information about the iFD-S can be found in 

Supplementary Materials. 

Data collection: A spirit diagram is included with all the information about the time and events to be 

carried out in our study (see Table 1 for more information). The type of variables to be collected and 

their nature can be found below together with instruments to be used. 

(a) Socio-demographic variables: At baseline, the following information will be collected ad hoc by 

self-reporting at baseline in a clinical interview (V0): native language, age, gender, marital status, 

current type of cohabitation, number of offspring (if any), educational level, years of education, 

employment status, socioeconomic status, country of origin and religious preferences. Any changes 

in marital, employment status or similar that have taken place during the study period will be recorded 

at the last visit (V2). 

(b) Clinical, psychosocial functioning, quality of life evaluation: Suicidal ideation and behavior, as well 

as characteristics of the most recent attempt (in terms of method, use of substances before/during 

the attempt, and family history of suicide), psychiatric diagnosis (if any), family history of affective and 

psychiatric disorders, and pharmacological treatment will be assessed in a clinically monitored 

interview. Other clinical symptomatology will be collected by self-reporting at baseline, including 

recent depressive and anxious symptoms, clinical symptomatology and possible psychopathology, 

impulsiveness, reflective functioning and childhood trauma. Except for childhood trauma, all clinical 

variables will again be assessed at 3 and 6 months after the baseline visit (V0). Clinical measures will 

be assessed by different scales and questionnaires that are available for consultation in 

Supplementary Materials. 

(c) Neuropsychological assessment: All subjects will be assessed using the extended 

neuropsychological battery (at baseline and at the 6-month follow-up), and with the abbreviated 

version (3-month follow-up). Only attentional and executive function measures will be collected with 

the latter battery, which was specifically designed to avoid learning effects by only covering an 

exploration of the main outcomes expected for the purpose of our study. The extended 

neuropsychological battery will include: intelligence quotient, processing speed, attention, working 

memory, verbal and visual memory, and executive functions. A structured explanation including all 

the variables and tests can be found in Supplementary Materials Only the Conners’ Performance Test 

(CPT-II), the Stroop Color and Word Test (SCWT), and the Trail Making Test (TMT) and verbal fluencies 

are included in the abbreviated neuropsychological battery. 

(d) Neuroimaging records: Magnetic Resonance Imaging (MRI) will be performed at baseline, and at 

6-month follow-up. Data acquisition will be performed using a full-body MRI scanner (Siemens 

MAGNETOM Prisma 3T) at the Magnetic Resonance Imaging Core Facility at IDIBAPS. The neuroimage 

protocol to be used in the present study includes a structural T1-weighted image, resting-state fMRI, 

diffusion-weighted imaging (DWI), and task-based fMRI related to decision making (Iowa gambling 

task).24 Neuroimaging protocol including all parameters and regions of interest are available for 

consultation in Supplementary Materials. 

 

Outcomes.  
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The primary outcome will be changes observed after the intervention assessed by FAST in all 6 

domains for exploring psychosocial functioning. Other secondary outcomes will be: i) changes in 

cognitive performance in the experimental group versus the control group particularly in decision-

making measures, as well as in inhibition and attention related tasks; ii) improvement in quality of life 

in the experimental group; and iii) greater clinical improvement in the experimental group. All these 

changes are expected to last at least for five months after receiving treatment. Moreover, possible 

modifications in the activation, morphology, and connectivity of the orbitofrontal and prefrontal 

cortices will be shown in those suicidal attempters receiving psychological intervention.  

 

Statistical analysis.  

Firstly, to test the normality of the sample distribution and the equality of variances, Kolmogorov-

Smirnov and Levene’s tests will be performed. Secondly, a descriptive analysis of the sample will be 

carried out to explore possible baseline differences between the two groups (experimental and 

control). Means, standard deviations and ranges will be used to describe continuous variables and 

frequencies and percentages will be calculated to describe the categorical variables. Psychosocial 

functionality (main expected outcome) as well as quality of life, neuropsychological performance and 

clinical state will be explored in terms of changes in stability analyzing significant differences 

considering 3-time-points (V0, V1 and V2). Multilevel mixed-effect logistic regression models 

(categorical variables) or multilevel mixed-effect linear regression models (continuous variables) will 

be used. Group, time, and group x time interaction will be included in the model as fixed factors. If 

significant differences are detected between groups, socio-demographic, and clinical variables will 

also be included as fixed factors. To explore possible differences in neuroimaging records between 2-

time-points (V0 and V2) with 6 months difference (pre- and post-intervention), chi-square or 

Student’s-t tests or ANCOVA analysis will be applied to compare categorical and continuous variables 

when appropriate. For neuroimaging data, we will also conduct exploratory whole-brain analyses. 

In all cases, the level of significance will be set at p < 0.05. When needed, all analyses will be corrected 

by the Bonferroni model for multiple comparisons. The data will be analyzed using the IBM SPSS 

statistical package (version 23). 

Ethics. 

The study protocol was approved by the Ethics Committee of the Hospital Clinic with the registration 

number: HCB2022_0659. The study design and the evaluation of the results will be carried out 

following the CONSORT criteria. All data will be collected following the current Law of Data Protection. 

All participants must give written informed consent prior to inclusion. All the data collected will be 

confidential. All Case Report Forms will be anonymized with a code for each subject. Neither the name 

nor any personal data that could identify an individual will be registered in the database. Only 

personnel involved in the present project will have access to the data collected. The Ethics Committee 

of the Hospital Clínic of Barcelona will be made aware of any important changes in the protocol by a 

written report. This protocol was registered in Clinicaltrials.gov with ID number: NCT05655390. This 

study was conducted in accordance with the ethical principles of the Declaration of Helsinki and Good 

Clinical Practice.   

Results: 

STRONG study was conceived to implement specific secondary prevention strategies addressed to 

improve functional performance on patients who have committed a suicide attempt. STRONG study 

is an extension of the SURVIVE project. 
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SURVIVE project is a Spanish multicenter cohort study with three nested randomized controlled 

clinical trials  (for more information about the SURVIVE study see4). In the SURVIVE study a total of 

1746 individuals older than 12 years old who had attempted suicide have been recruited from 

different University hospitals up to 31st March 2023. Currently the follow-ups of these patients are 

being completed. The preliminary results of the SURVIVE study included in the Supplementary 

Material aim to display the feasibility of the current clinical trial.     

Conclusion: 

Suicide is still one of the most frequent causes of death worldwide despite the huge effort of the 

health organizations to reduce death by this non-accidental cause. In this context, the proposal of this 

project is aligned with different lines of the Spanish Strategy of Science, Technology and Innovation 

2021-2027. Moreover, this project is also in line with the priority topic of the National Strategic Health 

Action (AES) 2021-2023 within the frame of Horizon Europe. 

The present study is among the first studies to combine the search for findings in neuroimaging and 

cognition when proposing a psychological intervention for suicide attempters. Previous studies have 

shown that psychotherapies such as Cognitive Behavioral Therapy (CBT)-based interventions can 

reduce suicide attempts.25 For the present study, our main interventional tool is based on one of these 

CBTs. Moreover, the fact that it is self-administered and can be used remotely is helpful to increase 

patients’ engagement and provide facilities to complete all the training without the need to travel to 

our center for each of the stipulated interventions, or to be overstimulated and so overwhelmed by 

too much information at once because of previously planned sessions by a therapist. This is an 

extension of the SURVIVE study that adds more parameters to be measured pre- and post-

intervention.  

All in all, incorporating longitudinal methods into suicide intervention research is essential when 

working on suicidal behavior to not only prevent but also investigate and propose possible future 

treatments to diminish the number of suicide attempts or deaths and collateral damages resulting 

from these behaviors. 
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Table 1. SPIRIT DIAGRAM: Time and events table STRONG Study including all measuring variables.  

  Enrolment  Visit 0 

(Basal)  

Visit 1   

 (3-months 

follow-up)  

Visit 2   

 (6-

months 

follow-up)  

Informed consent  X        

Sociodemographic variables  X        

Psychosocial functioning 

Functioning Assessment Short Test (FAST)    X  X  X  

Quality of Life  

Quality of Life 5-Dimensions scale (EuroQoL-5D)    X  X  X  

Clinical data  

Columbia-Suicide Severity Rating Scale (C-SSRS)    X  X  X  

Characteristics of the most recent attempt    X  X  X  

Mini Neuropsychiatric Interview (MINI)    X  X  X  

Brief Symptom Inventory (BSI)    X  X  X  

Patient Health Questionnaire (PHQ-9)    X  X  X  

Generalized Anxiety Disorder (GAD-7)    X  X  X  

Barratt Impulsiveness Scale (BIS-11)    X  X  X  

Reflective Functioning Questionnaire (RFQ-8)    X  X  X  

Childhood Trauma Questionnaire (CTQ-SF)    X      

Morisky-Green Adherence Scale (MGAS)    X  X  X  

Cognitive performance  

Block design subtest, WAIS-IV    X    X  

Vocabulary subtest, WAIS-IV    X    X  

Digit Span subtests, WAIS-IV    X    X  

Letters and Numbers subtest, WAIS-IV    X    X  

Arithmetic subtest, WAIS-IV    X    X  

Conners’ Performance Test (CPT-II)    X  X  X  

The Tower of London Test (TOL)    X    X  
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Stroop Colour-Word Interference Test (SCWT)    X  X  X  

Wisconsin Card Sorting Test (WCST)    X  X  X  

Trail Making Test (TMT A and B)    X  X  X  

Symbols search / Digit symbol coding, WAIS-IV    X    X  

Animal Naming (semantic verbal fluency)    X  X  X  

FAS (phonetic verbal fluency)   X  X  X  

Rey-Osterrieth Complex Figure (ROCF)    X    X  

California Verbal Learning Test (CVLT)    X    X  

Neuroimaging Records  

Structural MRI    X    X  

Resting-state fMRI    X    X  

DWI fMRI    X    X  

Event-related fMRI    X    X 

WAIS-IV: Wechsler Adult Intelligence Scale, WAIS-IV. WMS-III: Wechsler Memory Scale III. MRI: 

Magnetic Resonance Imagining. FMRI: Functional MRI. DWI: Diffusion-Weighted Imaging.  
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Abstract: 

Background: Suicide is one of the most largely preventable causes of death worldwide. The aim of the 

STRONG study is to assess the effectiveness of a specific intervention (an extended Safety Planning 

Intervention) called iFightDepression-SURVIVE (iFD-S) in suicidal attempters by changes in 

psychosocial functioning. As secondary outcomes, quality of life, cognitive performance, clinical state 

and neuroimaging correlates will be considered. 

Objective: To describe the rationale and design of the STRONG study, an extension of the SURVIVE 

study, a national multicenter cohort about on prevention in suicidal attempters. 

Methods: The STRONG study is a two-year clinical trial. A total sample of 60 patients will be randomly 

allocated to 2 arms: a group will receive a iFD-S and Treatment As Usual (TAU) (n=30 treatment group), 

while another group will exclusively receive TAU (n=30 control group). There will be 3 study points: 

baseline; 3-month; and 6-month follow-up assessments, all of which will include rater-blinded 

evaluation of psychosocial functioning, quality of life, clinical state, cognitive performance and 

neuroimaging acquisition.  

Results: It is expected to obtain data on the efficacy of iFD-S in patients who have committed a suicide 

attempt.  

Conclusion:  Results will provide insight into the effectiveness of IFD-S in suicidal attempters with 

respect to improvements in psychosocial functioning, quality of life, cognition, and neuroimaging 

correlates. 

 

 

 

 

Keywords: suicide, protocol, safety intervention, psychosocial functionality, cognition, quality of life, 

clinical status, neuroimaging. 

Clinical Trials ID: NCT05655390. 
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Resumen: 

Antecedentes: El suicidio es una de las causas de muerte más prevenibles en todo el mundo. El objetivo 

de este estudio es evaluar la eficacia de una intervención específica (un Plan de Intervención en 

Seguridad ampliado) llamado iFightDepression-SURVIVE (iFD-S) en intentos de suicidio mediante 

cambios en el funcionamiento psicosocial. Como resultados secundarios, se considerarán calidad de 

vida, rendimiento cognitivo, estado clínico y correlatos de neuroimagen.    

Objetivo: Describir fundamentos y diseño del estudio STRONG, una extensión del estudio SURVIVE, 

una cohorte nacional multicéntrica sobre prevención secundaria en suicidio.   

Métodos: Ensayo clínico aleatorizado de dos años de duración. La muestra total (n=60 pacientes) se 

dividirá de forma aleatoria en 2 grupos: 1) iFD-S y tratamiento habitual (n=30 grupo de tratamiento); 

2) tratamiento habitual (n=30 grupo de control). Se realizará una visita basal; breve seguimiento a los 

3 meses; y a los 6 meses. Se incluye evaluación ciega del funcionamiento psicosocial, calidad de vida, 

estado clínico, rendimiento cognitivo y neuroimagen.  

Resultados: Se prevé obtener datos respecto a la eficacia de una iFD-S en pacientes que hayan 

cometido una tentativa de suicidio. 

Conclusiones: Los resultados proporcionarán información sobre la eficacia de la iFD-S en pacientes que 

han presentado intentos de suicidio mediante una mejora del funcionamiento psicosocial, la calidad 

de vida, la cognición y los correlatos de neuroimagen. 

 

 

 

 

Palabras clave: suicidio, protocolo, intervención de seguridad, funcionalidad psicosocial, cognición, 

calidad de vida, estado clínico, neuroimagen. 

Clinical Trials ID: NCT05655390. 
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Background:  

Suicide is a global public health issue. It is one of the most largely preventable causes of death 

worldwide and concerns all health professionals. The World Health Organization (WHO) estimates 

that 703,000 suicides are committed per year, while approximately 20 more people attempt suicide 

per consummated suicide.1 This complex phenomenon is transdiagnostic, and to prevent suicide it is 

crucial to understand the natural course of suicidal ideation and behavior, as well as the dynamical 

influence of both protective and risk factors. Improving our knowledge of these factors is essential for 

developing effective interventions to prevent the transition from suicidal ideation to attempted and 

completed suicide. The prevalence and characteristics of subjects with suicidal ideation, suicidal 

attempts and death by suicide essentially differ.2–4 Having committed a suicidal attempt is the 

strongest predictor of suicide consummation.  

 

Factors that trigger a suicide attempt may be attributable to genetic and neurobiological correlates,5–

7 mental illness,8 personality traits,9 stressful events10 and cognitive deficits.11 According to 

neurobiological factors, it is always difficult to discern the extent to which these alterations are 

particular of suicidal behavior or are commonly shared with depression or any other mental disorder. 

Regarding the latter, mental health disorders are tightly related to suicide. The prevalence of any 

mental disorder among individuals who have made a suicide attempt is currently established as being 

80.8%.8 On comparing general population with people diagnosed with mood disorders, the latter 

present a 7-fold higher risk of attempting suicide. Personality, anxiety and impulsive-aggressive traits 

have been the most robustly associated with higher rates of suicide attempts within the context of 

borderline personality disorder, oppositional defiant disorder and conduct disorders. Stressful events, 

especially in particular early-life events, are strongly associated with suicidal behavior through 

expression of epigenetic mechanisms.  

Neurocognitive deficits, especially those in executive functions, have also been linked to the transition 

from suicidal ideation to suicide attempt. Previous research has consistently placed decision-making, 

inhibition, and attention as the primary axis of neurocognitive deficits in suicide attempters.12 

Specifically, alterations in decision-making have commonly been described and often more 

pronounced in this population at risk. Suicidal individuals may reflect difficulties in labeling emotional 

signs, such as differentiating risky versus safe choices. Therefore, suicidal individuals may be prone to 

more risky choices, such as attempting suicide, which may alleviate punctual emotional suffering, but 

may have a more severe impact in the long term.11 In addition, several studies have shown that 

decision making is impaired in subjects with a history of suicide attempts but not with suicidal ideation 

in adults.13,14 Deficits in attention have also been described in patients who have attempted suicide. 

Deficits in selective attention may therefore make suicidal individuals more prone to persistent 

thoughts related to a sense of hopelessness.15 Altogether, these cognitive deficits may impair 

psychosocial functioning of suicide attempters as well as their quality of life. 

Studies on neuroimaging have been performed to identify the neural correlation of decision making. 

Jollant and colleagues performed functional Magnetic Resonance Imaging (fMRI) in patients who had 

attempted suicide compared to patients without a history of attempted suicide and detected that 

orbitofrontal cortex (OFC) activation was decreased during risky choices compared to safe choices.16 

Olié and colleagues described a deactivation in the dorsal prefrontal cortex (DPFC) during risky 

compared to safe choices. 17 These results are in line with the assumption that the role of the OFC is 

to assess the level of risk according to a reward value, while the DPFC is involved in the cognitive 

control of actions.18 Cognitive control is highly associated with cognitive inhibition and ultimately to 

cognitive flexibility and a reduction in impulsivity as it enables one’s behavior to adapt to external 
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demands that may be challenging and unpredictable. Richard-Devantoy and colleagues described an 

elevated number of commission errors in suicide attempters with depression in comparison to 

depressed patients and healthy controls.19 In summary, to date, the most robust findings have 

described the ventrolateral prefrontal cortex (vlPFC), the dorsomedial prefrontal cortex (dmPFC), the 

dorsolateral prefrontal cortex (dlPFC) and the anterior cingulate gyrus as the main and most replicated 

areas, associated with suicidal behavior.  

During the last few years, specific psychosocial interventions have been focused on the treatment of 

suicidal urge in addition to the treatment of possible underlying psychiatric comorbidities. Although 

long-term psychosocial interventions, irrespective of type, have been shown to reduce suicide 

attempts,20 the limited resources of the National Health System, as well as the reluctance of most 

people who become suicidal to receive treatment have promoted brief psychosocial interventions.21 

Brief interventions are easier to implement, inexpensive and require limited staff resources since they 

are delivered in a few sessions. Moreover, this format does not always require face-to-face 

interventions. Commonly, this type of intervention is offered to patients who have attended an 

emergency department for a suicidal attempt. One of the brief psychosocial interventions that has 

demonstrated a reduction in the risk of suicide attempts is the Safety Planning Intervention (SPI).22 

The iFightDepression-SURVIVE (iFD-S) consists of a SPI and three modules based on dialectical-

behavioral skills training: distress tolerance, emotion regulation, and mindfulness has been assessed 

to determine the effectivity of reducing reattempts among suicidal.4 The aim of this specific therapy 

is to help individuals to acquire strategies to regulate emotions and learn to tolerate discomfort and 

thereby prevent the imminent risk of suicidal behavior. However, the possible effects of iFD-S on 

psychosocial functional, cognitive performance and quality of life and its possible neuroimaging 

correlates in suicide attempters have barely been studied. To our knowledge, there is only one 

previous preliminary study describing an improvement in executive attention in high-suicide risk 

outpatients regardless of changes in suicidal ideation or depression.23 

 

Objective:  

The main objective of this project is to assess the effectiveness of iFD-S intervention in suicide 

attempters by improving psychosocial functioning and thereby enhancing their ability to perform daily 

life activities. Moreover, we aim to describe whether the implementation of this intervention 

improves cognitive performance (particularly in decision-making, inhibition and attention), clinically 

and the quality of life of suicide attempters. Finally, we will also estimate possible neuroimaging 

correlations on the prefrontal cortex, specifically in the vlPFC, dmPFC, dlPFC and the anterior cingulate 

gyrus.  

 

Methods: 

Design: STRONG is a randomized, single-center, experimental clinical trial including suicide attempters 

undergoing an iFD-S intervention and 3- and 6-month follow-ups. This study will be carried out in the 

Bipolar and Depressive Disorders Unit of the Hospital Clínic de Barcelona. It will be rater-blinded and 

will include two parallel arms (1:1) to assess the efficacy of iFD-S compared with treatment as usual 

(Figure 1).  

Sample size calculation: To achieve a statistical power of 0.80, an alpha error of 0.05 and an effect size 

of 0.6 on the main outcome assessed by the Functional Assessment Short Test (FAST) a sample size of 
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45 was estimated. Considering an expected drop-out rate set of around 15%, 15 patients per arm were 

added. Therefore, the sample of the total suicide attempters was determined to be n=120. 

Participants: The study will include 60 suicide attempters recruited from the Psychiatric Emergency 

Department, the Adult Mental Health Outpatients Unit of the Eixample Esquerre (CSMA-EE), the Day 

Care Hospitalization Unit, the Day Home Hospitalization Unit and the Liaison Psychiatric Program. The 

whole sample will be randomized into two groups: the experimental arm (n=30) will receive iFD-S and 

treatment as usual (TAU); and the control arm, or non-interventional group will receive TAU (n=30). 

All participants must meet the following inclusion criteria. 1) Age over 18 years; 2) At least one suicide 

attempt within 10 days after medical discharge; 3) Diagnosis of a recent Major Depressive Episode 

(DSM-5-TR criteria) with a severity of HDRS >20; 4) Able to provide written informed consent before 

any study procedure; and 5) No claustrophobia or any other hindrances to perform a fMRI. The 

exclusion criteria will be: 1) Intelligence quotient less than 70 and impaired functioning; 2) Any medical 

condition that could severely affect neuropsychological performance; 3) Participation in any 

structured psychological intervention within the last 6 months; 4) Patients who received 

electroconvulsive therapy within the past 6 months. Criteria for study discontinuation will be: 1) 

withdrawal of consent, 2) not completing half of the sessions, or 3) hospitalization for any type of 

episode or clinically meaningful relapse. Moreover, same number of patients with only a diagnosis of 

a recent Major Depressive Episode (DSM-5-TR criteria) with a severity of HDRS >20 (n=30) and healthy 

controls (n=30) will be recruited.  

Procedures: After signing the informed consent, a complete baseline evaluation will be carried out 

including the acquisition of socio-demographic and clinical variables, psychosocial functioning, 

cognitive performance, quality of life assessment and neuroimaging determinations (V0). Thereafter, 

the whole sample will be randomized into two groups of 30 participants by parallel assignment. A 

group of 30 participants will receive iFD-S in addition to TAU (experimental group) and a group of 30 

people will exclusively receive TAU (non-intervention group). Two months after finishing the 4-week 

intervention (or three months after baseline), suicide attempters will be reassessed by socio-

demographic, clinical, psychosocial functioning, quality of life assessment as well as a brief 

neuropsychological evaluation (V1). The neuropsychological assessment performed at this point will 

be shorter to avoid learning effects. Five months after the intervention (or 6-months after baseline), 

a complete socio-demographic, clinical psychosocial functioning, quality of life assessment as well as 

neuropsychological and neuroimaging evaluation will be carried out (V2).  

 

 

Figure 1. Study design of STRONG clinical trial. 

TAU: Treatment as usual; iFD-S: iFightDepression-S Intervention focused on suicidal attempters and including a Safety 

Planning Intervention; V0: Visit 0; V1: Visit 1; V2: Visit 2. 

 

Intervention: The Psychological intervention will be conducted with the aim of identifying warning 

signs and providing each individual with personal and individualized coping strategies and sources of 

support. This intervention will be conducted weekly and individually based on an on-line platform 

derived from the iFightDepression-SURVIVE (iFD-S) with the support of a mental health provider. Full 
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psychological intervention will include 4 sessions (over one month). Each session will last 

approximately 60 minutes. The mental health provider in charge will contact the patient by phone for 

15-20 minutes after each weekly session. Most of the tasks in this population group will use pen-and-

paper techniques with audiovisual support. Detailed information about the iFD-S can be found in 

Supplementary Materials. 

Data collection: A spirit diagram is included with all the information about the time and events to be 

carried out in our study (see Table 1 for more information). The type of variables to be collected and 

their nature can be found below together with instruments to be used. 

(a) Socio-demographic variables: At baseline, the following information will be collected ad hoc by 

self-reporting at baseline in a clinical interview (V0): native language, age, gender, marital status, 

current type of cohabitation, number of offspring (if any), educational level, years of education, 

employment status, socioeconomic status, country of origin and religious preferences. Any changes 

in marital, employment status or similar that have taken place during the study period will be recorded 

at the last visit (V2). 

(b) Clinical, psychosocial functioning, quality of life evaluation: Suicidal ideation and behavior, as well 

as characteristics of the most recent attempt (in terms of method, use of substances before/during 

the attempt, and family history of suicide), psychiatric diagnosis (if any), family history of affective and 

psychiatric disorders, and pharmacological treatment will be assessed in a clinically monitored 

interview. Other clinical symptomatology will be collected by self-reporting at baseline, including 

recent depressive and anxious symptoms, clinical symptomatology and possible psychopathology, 

impulsiveness, reflective functioning and childhood trauma. Except for childhood trauma, all clinical 

variables will again be assessed at 3 and 6 months after the baseline visit (V0). Clinical measures will 

be assessed by different scales and questionnaires that are available for consultation in 

Supplementary Materials. 

(c) Neuropsychological assessment: All subjects will be assessed using the extended 

neuropsychological battery (at baseline and at the 6-month follow-up), and with the abbreviated 

version (3-month follow-up). Only attentional and executive function measures will be collected with 

the latter battery, which was specifically designed to avoid learning effects by only covering an 

exploration of the main outcomes expected for the purpose of our study. The extended 

neuropsychological battery will include: intelligence quotient, processing speed, attention, working 

memory, verbal and visual memory, and executive functions. A structured explanation including all 

the variables and tests can be found in Supplementary Materials Only the Conners’ Performance Test 

(CPT-II), the Stroop Color and Word Test (SCWT), and the Trail Making Test (TMT) and verbal fluencies 

are included in the abbreviated neuropsychological battery. 

(d) Neuroimaging records: Magnetic Resonance Imaging (MRI) will be performed at baseline, and at 

6-month follow-up. Data acquisition will be performed using a full-body MRI scanner (Siemens 

MAGNETOM Prisma 3T) at the Magnetic Resonance Imaging Core Facility at IDIBAPS. The neuroimage 

protocol to be used in the present study includes a structural T1-weighted image, resting-state fMRI, 

diffusion-weighted imaging (DWI), and task-based fMRI related to decision making (Iowa gambling 

task).24 Neuroimaging protocol including all parameters and regions of interest are available for 

consultation in Supplementary Materials. 

 

Outcomes.  
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The primary outcome will be changes observed after the intervention assessed by FAST in all 6 

domains for exploring psychosocial functioning. Other secondary outcomes will be: i) changes in 

cognitive performance in the experimental group versus the control group particularly in decision-

making measures, as well as in inhibition and attention related tasks; ii) improvement in quality of life 

in the experimental group; and iii) greater clinical improvement in the experimental group. All these 

changes are expected to last at least for five months after receiving treatment. Moreover, possible 

modifications in the activation, morphology, and connectivity of the orbitofrontal and prefrontal 

cortices will be shown in those suicidal attempters receiving psychological intervention.  

 

Statistical analysis.  

Firstly, to test the normality of the sample distribution and the equality of variances, Kolmogorov-

Smirnov and Levene’s tests will be performed. Secondly, a descriptive analysis of the sample will be 

carried out to explore possible baseline differences between the two groups (experimental and 

control). Means, standard deviations and ranges will be used to describe continuous variables and 

frequencies and percentages will be calculated to describe the categorical variables. Psychosocial 

functionality (main expected outcome) as well as quality of life, neuropsychological performance and 

clinical state will be explored in terms of changes in stability analyzing significant differences 

considering 3-time-points (V0, V1 and V2). Multilevel mixed-effect logistic regression models 

(categorical variables) or multilevel mixed-effect linear regression models (continuous variables) will 

be used. Group, time, and group x time interaction will be included in the model as fixed factors. If 

significant differences are detected between groups, socio-demographic, and clinical variables will 

also be included as fixed factors. To explore possible differences in neuroimaging records between 2-

time-points (V0 and V2) with 6 months difference (pre- and post-intervention), chi-square or 

Student’s-t tests or ANCOVA analysis will be applied to compare categorical and continuous variables 

when appropriate. For neuroimaging data, we will also conduct exploratory whole-brain analyses. 

In all cases, the level of significance will be set at p < 0.05. When needed, all analyses will be corrected 

by the Bonferroni model for multiple comparisons. The data will be analyzed using the IBM SPSS 

statistical package (version 23). 

Ethics. 

The study protocol was approved by the Ethics Committee of the Hospital Clinic with the registration 

number: HCB2022_0659. The study design and the evaluation of the results will be carried out 

following the CONSORT criteria. All data will be collected following the current Law of Data Protection. 

All participants must give written informed consent prior to inclusion. All the data collected will be 

confidential. All Case Report Forms will be anonymized with a code for each subject. Neither the name 

nor any personal data that could identify an individual will be registered in the database. Only 

personnel involved in the present project will have access to the data collected. The Ethics Committee 

of the Hospital Clínic of Barcelona will be made aware of any important changes in the protocol by a 

written report. This protocol was registered in Clinicaltrials.gov with ID number: NCT05655390. This 

study was conducted in accordance with the ethical principles of the Declaration of Helsinki and Good 

Clinical Practice.   

Results: 

STRONG study was conceived to implement specific secondary prevention strategies addressed to 

improve functional performance on patients who have committed a suicide attempt. STRONG study 

is an extension of the SURVIVE project. 
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SURVIVE project is a Spanish multicenter cohort study with three nested randomized controlled 

clinical trials  (for more information about the SURVIVE study see4). In the SURVIVE study a total of 

1746 individuals older than 12 years old who had attempted suicide have been recruited from 

different University hospitals up to 31st March 2023. Currently the follow-ups of these patients are 

being completed. The preliminary results of the SURVIVE study included in the Supplementary 

Material aim to display the feasibility of the current clinical trial.     

Conclusion: 

Suicide is still one of the most frequent causes of death worldwide despite the huge effort of the 

health organizations to reduce death by this non-accidental cause. In this context, the proposal of this 

project is aligned with different lines of the Spanish Strategy of Science, Technology and Innovation 

2021-2027. Moreover, this project is also in line with the priority topic of the National Strategic Health 

Action (AES) 2021-2023 within the frame of Horizon Europe. 

The present study is among the first studies to combine the search for findings in neuroimaging and 

cognition when proposing a psychological intervention for suicide attempters. Previous studies have 

shown that psychotherapies such as Cognitive Behavioral Therapy (CBT)-based interventions can 

reduce suicide attempts.25 For the present study, our main interventional tool is based on one of these 

CBTs. Moreover, the fact that it is self-administered and can be used remotely is helpful to increase 

patients’ engagement and provide facilities to complete all the training without the need to travel to 

our center for each of the stipulated interventions, or to be overstimulated and so overwhelmed by 

too much information at once because of previously planned sessions by a therapist. This is an 

extension of the SURVIVE study that adds more parameters to be measured pre- and post-

intervention.  

All in all, incorporating longitudinal methods into suicide intervention research is essential when 

working on suicidal behavior to not only prevent but also investigate and propose possible future 

treatments to diminish the number of suicide attempts or deaths and collateral damages resulting 

from these behaviors. 
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Table 1. SPIRIT DIAGRAM: Time and events table STRONG Study including all measuring variables.  

  Enrolment  Visit 0 

(Basal)  

Visit 1   

 (3-months 

follow-up)  

Visit 2   

 (6-

months 

follow-up)  

Informed consent  X        

Sociodemographic variables  X        

Psychosocial functioning 

Functioning Assessment Short Test (FAST)    X  X  X  

Quality of Life  

Quality of Life 5-Dimensions scale (EuroQoL-5D)    X  X  X  

Clinical data  

Columbia-Suicide Severity Rating Scale (C-SSRS)    X  X  X  

Characteristics of the most recent attempt    X  X  X  

Mini Neuropsychiatric Interview (MINI)    X  X  X  

Brief Symptom Inventory (BSI)    X  X  X  

Patient Health Questionnaire (PHQ-9)    X  X  X  

Generalized Anxiety Disorder (GAD-7)    X  X  X  

Barratt Impulsiveness Scale (BIS-11)    X  X  X  

Reflective Functioning Questionnaire (RFQ-8)    X  X  X  

Childhood Trauma Questionnaire (CTQ-SF)    X      

Morisky-Green Adherence Scale (MGAS)    X  X  X  

Cognitive performance  

Block design subtest, WAIS-IV    X    X  

Vocabulary subtest, WAIS-IV    X    X  

Digit Span subtests, WAIS-IV    X    X  

Letters and Numbers subtest, WAIS-IV    X    X  

Arithmetic subtest, WAIS-IV    X    X  

Conners’ Performance Test (CPT-II)    X  X  X  

The Tower of London Test (TOL)    X    X  
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Stroop Colour-Word Interference Test (SCWT)    X  X  X  

Wisconsin Card Sorting Test (WCST)    X  X  X  

Trail Making Test (TMT A and B)    X  X  X  

Symbols search / Digit symbol coding, WAIS-IV    X    X  

Animal Naming (semantic verbal fluency)    X  X  X  

FAS (phonetic verbal fluency)   X  X  X  

Rey-Osterrieth Complex Figure (ROCF)    X    X  

California Verbal Learning Test (CVLT)    X    X  

Neuroimaging Records  

Structural MRI    X    X  

Resting-state fMRI    X    X  

DWI fMRI    X    X  

Event-related fMRI    X    X 

WAIS-IV: Wechsler Adult Intelligence Scale, WAIS-IV. WMS-III: Wechsler Memory Scale III. MRI: 

Magnetic Resonance Imagining. FMRI: Functional MRI. DWI: Diffusion-Weighted Imaging.  

 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



  

Supplementary material

Click here to access/download
Supplementary material

STRONG_Supplementary Materials_FINAL_clean.docx

https://www.editorialmanager.com/rpsm/download.aspx?id=50131&guid=233bc372-62a0-4223-bfe6-a617989bd8c7&scheme=1

