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Abstract

Background. Suicidal behavior constitutes a multi-cause phenomenon that may also be present
in people without a mental disorder. This study aims to analyze suicidal behavior outcomes in a
sample of attempters, from a symptom-based approach.
Methods. The sample comprised 673 patients (72% female; M = 40.9 years) who attended a
hospital emergency department due to a suicide attempt. A wide range of clinical factors (e.g.,
psychopathology symptoms, psychiatric diagnoses, impulsivity, acquired capability), was
administered within 15 days after the index attempt. Nine psychopathology domains were
explored to identify the profile of symptoms, using latent profile analysis. The relationship
between the profile membership and suicide outcome (i.e., intensity of suicidal ideation, number
of suicide behaviors, and medical injury derived from index attempt) was also studied, using
linear and logistic regression.
Results. Three psychopathology profiles were identified: high-symptom profile (45.02% of
participants), moderate-symptom profile (42.50%), and low-symptom profile (12.48%). High-
symptom profile members were more likely to show higher risk of non-suicidal self-injury,
acquired capability for suicide, and more severe suicide behavior and ideation. On the other
hand, a more severe physical injury was associated with low-symptom profile membership in
comparison to membership from the other profiles (OR < 0.45, p < .05).
Conclusions.A symptom-based approach may be useful to monitor patients and determine the
risk of attempt repetition in the future and potential medical injury, and to optimize prevention
and intervention strategies.

Introduction

More than 700,000 people took their own lives in 2019. In other words, suicide was the cause of
9 deaths per 100,000 inhabitants, worldwide [1]. The impact of suicide remains dramatic beyond
young age, as it is one of themain causes of preventable, non-natural death, andmay affect all age
groups, geographic regions, and all socioeconomic statuses. Suicide-related behavior (SRB),
particularly suicide attempt and reattempt, constitutes a critical risk factor of death by suicide.
In this regard, it is estimated that there may be 25 attempts for one death by suicide [2, 3].

Among the key factors for SRB, a particular interest is put on psychiatric conditions and
mental health. More concretely, some seminal studies have stated that between 70 and 90% of
people who died by suicide had shown the diagnosis of a mental disorder [4–6]. Additionally,
patients with a mental disorder may show three times higher risk of engaging in either a suicide
attempt or attempt repetition, in comparison to people without a diagnosis [7–9]. Finally,
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co-occurrence of several disorders may substantially increase the
risk of suicide [10, 11], by means of influencing on risk factors of
SRB, such as the acquired capability for suicide [12, 13].

From a dimensional standpoint, a mental disorder should be
considered along the continuum of disease progression, from nor-
mal functioning to a full-blown disorder [14, 15]. Subthreshold
disorders (depicting lower levels of severity and interference) or the
so-called at-risk stages are therefore considered intermediate stages,
falling along the same continuum, qualitatively similar but quan-
titatively less severe. Mounting evidence has shown a clear rela-
tionship between SRB and prodromal conditions featured by
alterations in key neurophysiological axes (e.g., hypothalamic-
pituitary–adrenal axis), and subclinical disorders [16–18].

Comorbidity patterns of psychopathology symptoms may be
involved in the configuration of a suicidal attempt and its main
features (i.e., related ideation, self-injury presence, and physical
injury). Previous studies have identified patterns of symptom
comorbidity among suicide attempters [19, 20]. Unfortunately,
these studies were focused on young samples, overlooking the
distinctive features of suicide behavior across the lifespan [21,
22]. This study aimed to expand the findings provided by previous
studies in terms of identifying the symptom profiles of adult
attempters whowere admitted to a hospital emergency department
due to a suicide attempt. We expect to find at least two different
profiles of psychopathology symptoms in our sample of attemp-
ters, taking into account that no clear evidence exists in terms of
symptom dynamics in people with active suicide behavior. More-
over, it intended to study the relationship between the symptom
profile membership and risk factors (i.e., acquired capability for
suicide, impulsivity, self-injury), for suicide and outcomes
(i.e., presence and intensity of suicidal ideation, presence and
number of suicide-related behaviors and injury severity of current
suicide attempt). We expect that attempters with a profile featured
by high levels of symptoms across psychopathology domains
would show higher risk across suicide outcomes. This may con-
stitute an outstanding window of opportunity to take more accur-
ate evidence on the pandemic and anti-COVID measures on
suicide outcomes. Thus, it is necessary to take into account the
social context, worldwide, and its possible impact on disease
progression and daily functioning.

Methods

Participants

Data from this study come from the SURVIVE study [23]. Participants
aged 18 years and older were recruited at the psychiatric emergency
ward of eight public, general, university hospitals across Spain
(i.e., Hospital Clinic Barcelona, Corporació Sanitària Parc Taulí, Hos-
pital del Mar, Hospital Clínico San Carlos, Hospital Universitario La
Paz, Hospital Universitario Araba-Santiago, Hospital Universitario
Virgen del Rocio, Hospital Universitario Central de Asturias). The
sample comprised 673 patients (72% female;M age = 40.9, SD = 15.2).
Sample was recruited between November/2020 and January/2022,
during the COVID-19 times. Patients provided a written, informed
consent to participate in this study. All the protocols conductedwithin
the SURVIVE study were approved by an Ethical Committee for
Human Research from each of the recruiting sites.

Data collection

The participants were assessed for a trained mental health profes-
sional (i.e., clinical psychologist or psychiatrists) using a wide battery

of clinical tools, within the 15 days after the emergency department
admission. First, a sociodemographic interview was administered to
assess sociodemographic factors (e.g., sex, age, employment status,
marital status). In addition, theMini-International Neuropsychiatric
Interview (M.I.N.I.) [24], version 7.0.2, was used as a clinical inter-
view based on the Diagnostic and Statistical Manual for Mental
Disorders (DSM-5) [25], to ascertain the presence of psychiatric
disorders.

Some additional tools were delivered: the Brief Symptom Inven-
tory (BSI) [26] to assess the psychopathology symptoms according
to nine domains (i.e., anxiety, depression, hostility, OCD, paranoid,
phobic, psychoticism, sensitivity and somatization); the Barratt
Impulsiveness Scale (BIS-11) [27] to measure impulsivity levels;
the Acquired Capability for Suicide Scale-Fearlessness about Death
(ACSS-FAD [28] to measure fearlessness about death and pain
tolerance; and the Columbia-Suicide Severity Rating Scale (C-SSRS)
[29] to assess suicidal behavior.

Data analysis

Latent profile analysis (LPA) was used to enumerate the profile of
symptoms according to the nine BSI symptom domains. Under the
Gaussian Finite Mixture Modeling tradition, LPA assumes that
there may be a latent factor (i.e., symptom profile) leading to the
patterns of responses on a series of indicator items [30, 31]. LPA is
based on a comparison approach by which solutions with an
increasing number of symptom profile classes are compared. A
solution with a better fit to data is supported by: (1) lower levels of
both the Bayesian information criterion (BIC) and the integrated
complete-data likelihood (ICL) indexes; (2) significant χ2 statistic
derived from the bootstrap likelihood ratio test (BLRT); and
(3) more than 5% of sample within every identified class.

Pearson’s χ2 test (categorical data) and analysis of variance
F-based test (continuous data) were conducted to explore signifi-
cant differences between symptom profiles in terms of sociodemo-
graphic and clinical profiles. Finally, generalized linear modeling
(GLM) was followed to study the relationship between the suicide
outcomes and the symptom profile membership, as well as other
sociodemographic (i.e., sex at birth, age, nationality, marital status,
educational attainment, working status) and clinical factors
(i.e., number of psychiatric diagnoses, acquired capability for sui-
cide, presence of non-suicidal self-injury, impulsivity and number
of previous suicide attempts). More concretely, logistic binary
regression was used for the presence of ideation, the presence of
suicide behaviors, and the severity of current attempt outcomes;
whereas GLM assuming a gamma distribution for the outcome was
used for the ideation intensity and the number of suicide behaviors
outcomes. The Akaike information criterion (AIC) was used to
compare themodel with covariates and the other without covariates
(i.e., unconstrained model), to visualize the contribution of the
covariates on each outcome variance; as well as the adjusted
Nagelkerke’s pseudo-R2 as an effect size estimate of the whole
model. The odds ratio (OR) estimate was used to see the magnitude
of the association between each covariate and the outcome.

Analyses were conducted using the R software (mclust, psych,
rsq packages).

Results

Table 1 displays the sociodemographic and clinical features of the
sample in analysis. A total of 673 adults were included. Most
participants were women (71.6%) with a mean age of 40.92
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(SD = 15.5) years old, with at least two comorbid psychiatric
disorders on average and high levels of impulsivity. More than 4
in 10 participants reported having engaged in self-injury, with at
least three previous suicide attempts on overall. Regarding suicide-
related outcomes, more than 90% of the sample reported suicidal
ideation and 70% with suicide-related behavior, being preparatory
acts themost prevalent suicide-related behavior (38.19%of patients).

Finally, 13% of patients showed attempts with severe medical injury.
The most common suicide method was self-poisoning with solid or
liquid substances (82.2%). Themost prevalentmental disorders were
major depressive disorder (59.3% of participants), panic disorder
(20.8%), alcohol use disorder (16.8%), and generalized anxiety dis-
order (34%).

With regard to symptom profile identification, the LPA revealed
that the model with three classes fitted better to data
(BIC = �13466.96, ICL = �13584.02, BLRT = 180.21, p < .01).
The fit indexes for the LPA solutions are displayed in Table 2.
Regarding the identified classes, a class (so-called low-symptom
class) comprising 12.48% was identified. This class showed a min-
imal level across symptomdimensions (see Figure 1). Themoderate-
symptom class (42.50% of participants) was identified featured by
moderate levels of symptoms across dimensions. Finally, the high-
symptom class (45.02% of participants) was identified. Participants
from this class showed the highest levels of symptoms across dimen-
sions (Figure 1). Significant differenceswere found between classes in
terms of four symptom domains: Anxiety, F (1, 671) = 4.38, p < .05,
η2partial = 0.01; OCD, F (1, 671) = 9.75, p < .01, η2partial = 0.01; Phobic,
F (1, 671) = 6.47, p < .05, η2partial = 0.01; and Somatization,
F (1, 671) = 6.66, p < .05, η2partial = 0.01. Pairwise comparison under
the Bonferroni correction pointed to significant differences between
the three groups in the aforementioned symptom dimensions
(p < .01, for all the comparisons).

Class membership was also related with the BSI summary
indexes, observing higher values in the high-symptom class, in
comparison to the other classes (with higher levels in the
moderate-symptom class than the low-symptom class). Socio-
demographic and clinical features according to symptom class
are displayed in Table 3. Participants from the low-symptom
class were more likely to be women, older, and unemployed/
retired (p < .01 for all these factors). Regarding clinical factors,
participants from the high-symptom profile showed more
diagnoses than the remaining classes, as well as higher acquired
capability for suicide. No significant differences were shown
between classes in terms of impulsivity. Regarding specific
psychiatric disorders, significantly higher proportion of high-
symptom participants was observed for major depressive disorder
several anxiety disorders (i.e., panic disorder, agoraphobia, social
phobia, and generalized anxiety), posttraumatic stress disorder,

Table 1. Sociodemographic and clinical features of sample

Sample feature Statistic

Sex (%female) 71.62

Age 40.92 (15.5)

Nationality (%foreign-born) 22.59

Marital status (%married/coupled) 40.56

Educational attainment

Primary education 22.44

Secondary education 51.11

Tertiary education 26.45

Working status

Unemployed/retired 52.92

Active 36.43

Student 10.64

BSI

GSI 1.85 (0.81)

PST 37.26 (11.39)

PSDI 2.55 (0.65)

Number of diagnoses 2.08 (1.79)

Impulsivitya 74.63 (5.80)

Acquired capabilityb 18.17 (6.75)

Non-suicidal self-injury (%yes) 41.16

Number of previous attempts 3.45 (5.62)

Presence of suicidal ideation (%yes) 91.83

Suicidal ideation intensity 18.98 (7.84)

Presence of SRB (%yes) 70

Number of SRB 1.26 (1.09)

Current suicide attempt

Medical damage (%severe) 13.08

Method

Poisoning with solid or liquid substances 82.17

Poisoning with gases or vapors 1.63

Stabbing 6.98

Drowning 0.15

Savings or strangulation 2.82

Jumping from high buildings 1.78

Others 4.46

Note: The percentage of cases is displayed for dichotomous and categorical variables. Mean
and standard deviation (between brackets) are displayed for continuous variables.
Abbreviations: BSI, Brief Symptom Inventory; GSI, Global Severity Index; PSDI, Positive
Symptom Distress Index; PST, positive symptoms total; SRB, suicide-related behavior.
aTotal score of the Barratt Impulsiveness Scale (BIS-11).
bTotal score from the Acquired Capability for Suicide Scale (ACSS).

Table 2. Latent profile analysis solutions

Class LL BIC ICL BLRT %n in class

1 �6722.95 �13797.53 �13797.53 100

2 �6523.46 �13493.1 �13550.93 398.97* 13.56–85.44

3 �6433.56 �13466.96 �13584.02 180.21* 12.48–45.02

4 �6391.75 �13469.7 �13714.77 83.21* 11.59–37.59

5 �6347.24 �13524.89 �13721.08 89.03* 3.86–38.63

6 �6299.39 �13515.43 �13801.6 95.70* 4.46-–28.38

7 �6259.12 �13504.11 �13852.73 80.53* 4.75–29.42

8 �6224.22 �13525.74 �13666.2 69.80* 4.61–24.67

9 �6159.61 �13567.01 �13908.89 129.23* 2.53–21.10

Note: ‘Class’ refers to number of classes considered in each model. ‘%n in class’ refers to
percentage of participants in each class.
Abbreviations: BIC, Bayesian information criterion; BLRT, Bootstrap likelihood ratio test; ICL,
integrated complete-data likelihood criterion; LL, maximum log-likelihood estimator for
model convergence.
*p < .01.
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and bulimia nervosa (p < .01, for all the comparisons). Figure 2
displays the proportion of participants with the aforementioned
diagnoses according to symptom class. Finally, higher levels of
suicidal ideation and SRB were found in participants from the
high-symptom class. Conversely, a higher proportion of partici-
pants from the low-symptom class showed severe medical injury
in comparison to the other groups, χ2(2) = 10.27, p < .01, Cramer’s
V = 0.08. No between-class difference was observed in terms of the
current attempt method (see Table 3).

The generalized linear model for suicide outcome prediction
revealed that the model with all the covariates (i.e., sociodemo-
graphic, clinical, and suicide-related ones) fitted better to data, as
proven by its lower AIC, than the unconstrained model and
model with sociodemographic covariates (see Table 4). The pres-
ence of suicidal ideation was featured by being a member of either
the moderate-symptom class (OR = 7.80, Z = 5.60, p < .01) or the
high-symptom class (OR = 8.70, Z = 5.07, p < .01), in comparison
to the low-symptom class; and the acquired capability for suicide,
with higher risk of ideation with higher ACSS scores (OR = 1.53,
Z = 2.72, p < .01). The suicidal ideation intensity was associated
with being a member of either the moderate-symptom class
(OR = 1.53, Z = 8.25, p < .01) or the high-symptom class (OR = 1.66,
Z = 9.29, p < .01), in comparison to the low-symptom class;
the number of diagnoses (OR = 1.05, Z = 2.59, p < .05), the

acquired capability for suicide (OR = 1.07, Z = 4.05, p < .01),
and the number of previous suicide attempts (OR = 1.04, Z = 2.07,
p < .05). In this regard, the higher all these clinical factors
(i.e., higher number of diagnoses, higher acquired capability
and higher number of previous suicide attempts), the more
intense the suicidal ideation in last month. Regarding behavioral
aspects, the presence of SRB was featured being a student in
comparison to unemployed/retired participants (OR = 2.86,
Z = 2.37, p < .05); the number of psychiatric diagnoses (OR = 1.35,
Z = 2.49, p < .05), self-injury (OR = 2.26, Z = 3.73, p < .01), and the
number of previous suicide attempts (OR = 4.71, Z = 4.51, p < .01).
Again, an increased risk of SRB was associated with higher number
of psychiatric diagnoses and previous suicide attempts, and the
presence of self-injury. On the other hand, the number of SRB
was positively linked with the number of psychiatric conditions
(OR = 1.04, Z = 2.25, p < .01), the presence of self-injury (OR = 1.19,
Z = 4.48, p < .01) and the number of previous suicide attempts
(OR = 1.09, Z = 4.66, p < .01). In this case, the high-symptom class
membership (in comparison to low-symptom class one) was posi-
tively associated with a higher number of SRB (OR = 1.26, Z = 3.87,
p < .01). Finally, the severity of the current suicide attempt was
associated with two covariates: the working status and the symptom
class membership. More concretely, the active work status was asso-
ciatedwith lower risk of severemedical injury derived from the current

Figure 1. Symptom dimensions across the symptom profile classes. The overall level of symptoms for the whole sample is displayed on the left box. The overall level of symptoms
according to symptom profile class is displayed on the right box. The symptom dimensions are derived from the Brief Symptom Inventory. The yellow-shaded area reflects
dimensions with significant differences between groups, with p < .01. OCD, obsessive-compulsive disorder symptoms.
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suicide attempt (OR = 0.41, Z =�3.06, p < .01). In terms of symptom
class membership, both the moderate-symptom (OR = 0.40,
Z = �2.74, p < .01) and high-symptom class (OR = 0.44,
Z = �2.34, p < .05) memberships showed lower risk of severe
medical injury derived from the current suicide attempt, in com-
parison to the low-symptom class.

Discussion

In line with Cuthbert (2022), a dimensional framework can help to
advance the understanding of the etiopathology of disorders across
the lifespan, as well as to optimize therapeutic choice. A dimen-
sional standpoint may contribute to gain insight into the suicide

Table 3. Sociodemographic and clinical features according to symptom profile cluster

Low-symptom profile Moderate-symptom profile High-symptom profile Contrast test ES

Sex (%female) 55.95 71.33 76.24 13.34** 0.14

Age 49.3 (16.75) 42.89 (15.43) 36.75 (13.86) 27.58** 0.08

Nationality (%foreign-born) 16.67 20.98 25.74 3.83 0.05

Marital status (%married/coupled) 46.43 43.71 35.97 5.02 0.06

Educational attainment 5.02 0.06

Primary education 22.62 23.43 21.45

Secondary education 52.38 50.7 51.16

Tertiary education 25 25.87 27.39

Working status 24.22** 0.11

Unemployed/retired 64.29 55.09 47.65

Active 32.14 38.6 35.57

Student 3.57 6.32 16.78

BSI

GSI 0.52 (0.24) 1.58 (0.48) 2.47 (0.52) 624.87** 0.65

PST 18.94 (9.78) 36.03 (9.8) 43.5 (6.17) 289.11** 0.46

PSDI 1.55 (0.44) 2.35 (0.46) 3 (0.41) 405.14** 0.55

Number of psychiatric diagnoses 1.38 (1.24) 1.74 (1.52) 2.61 (2) 26.6** 0.07

Impulsivitya 74.36 (5.21) 74.42 (6.01) 74.91 (5.77) 0.62 0

Acquired capabilityb 16.64 (6.86) 17.13 (6.72) 19.57 (6.5) 12.49** 0.04

Non-suicidal self-injury (%yes) 21.43 30.42 56.77 57.6** 0.2

Number of previous attempts 1.92 (1.54) 2.68 (2.65) 4.61 (7.78) 12.64** 0.04

Presence of suicidal ideation (%yes) 67.86 94.41 96.04 74.01** 0.32

Suicidal ideation intensity 11.88 (9.67) 18.6 (7.2) 21.31 (6.53) 56.02** 0.14

Presence of SRB (%yes) 50 65.38 79.87 32.94** 0.21

Number of SRB 0.75 (0.86) 1.04 (0.97) 1.62 (1.14) 34.53** 0.09

Current suicidal attempt

Medical damage (%severe) 23.81 10.49 12.54 10.27** 0.08

Methodc 20.98 0.10

Poisoning with solid or liquid substances 72.62 84.27 82.84

Poisoning with gasses or vapors 1.19 2.45 0.99

Stabbing 7.14 6.64 7.26

Drowning 1.19 0 0

Savings or strangulation 4.76 2.45 2.64

Jumping from high buildings 3.57 0.70 2.31

Other 9.52 3.50 3.96

Note: The percentage of cases is displayed for dichotomous and categorical variables. Mean and standard deviation (between brackets) are displayed for continuous variables. The analysis of
variance F-based tests (continuous variables) and χ2 tests (dichotomous/categorical variables) were used as contrast test statistics. Effect size (ES) estimates were the η2partial for continuous
variables and Cramer’s V for non-continuous ones.
Abbreviations: BSI, Brief Symptom Inventory; GSI, Global Severity Index; PSDI, Positive Symptom Distress Index; PST, positive symptoms total; SRB, suicide-related behavior.
aTotal score of the Barratt Impulsiveness Scale (BIS-11).
bTotal score from the Acquired Capability for Suicide Scale (ACSS).
cχ2 test with p corrected using the Fisher’s exact test.
*p < .05.
**p < .01.
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risk dynamics of patients with a subclinical condition [32, 33]. Sec-
ond, sociodemographic aspects, traumatic events, and even having
skills and behavioral repertoires to cope with highly demanding
situations can lead to feelings of distress, demoralization, and
entrapment leading to suicidal behavior [12, 34, 35]. Third, the
social context, such as the COVID-19 pandemic, directly impacts
personal needs by introducing new sources of stress (e.g., uncer-
tainty, economic instability, or interpersonal stress due to reduced
social interactions) [36]. This may lead to an increased risk of
suicidal behavior [37], despite a diagnosis of mental disorder could
not be upheld due to lack of endorsement with several diagnostic
criteria (e.g., temporal criterion).

We identified three groups of patients with a different profile of
symptoms from a dimensional standpoint, interestingly according
to the level of symptom intensity: the high symptom group (45.02%
of participants) showed higher levels of symptoms across psycho-
pathology dimensions; moderate symptom cluster (42.50%) and,
low (or minimal) symptom cluster (12.48%). The anxiety-related
and obsessive-compulsive domains of symptoms (i.e., anxiety,

OCD, phobic, and somatization) were relevant to differentiate
between cluster of participants, highlighting how complex social
contexts, such as the pandemic, may contribute to anxiety symptom
development and obsessive thought [38–40].

This study goes in line with previous findings, stressing the
varying profile of symptoms that may exist among suicide attemp-
ters [19, 20, 41]. Divergencies between results from different studies
may be probably due to the consideration of different risk factors to
cluster patients (e.g., using specific symptom domains) and differ-
ent life periods across studies. Most of the aforementioned studies
failed to include key symptom domains that may be critical for
suicide behavior (e.g., psychotic symptoms), as already described
elsewhere [42–44]. In terms of life period, variability in suicide
outcomes is clear, observing for instance, that old age people to have
the highest mortality rate by suicide, in comparison with younger
age groups [45, 46].

Regarding the clinical profile, we found that the members from
the High-symptom cluster may be at greater risk of suicide out-
comes, as they showed higher levels across the risk factors

Figure 2. Psychiatric diagnoses with significant differences between symptom classes. The diagnoses are derived from the Mini International Neuropsychiatric Interview delivery.
GAD, generalized anxiety disorder; MDD, major depressive disorder; PTSD, posttraumatic stress disorder.
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Table 4. Covariates to explain suicide-related behavior outcomes in attempters

Presence of ideation Ideation intensity Presence of suicide behavior Number of suicide behaviors Severity of current attempt

OR (CI95) Z OR (CI95) Z OR (CI95) Z OR (CI95) Z OR (CI95) Z

(Intercept) 3.22 (1.17, 9.49) 2.20* 13.33 (11.73, 15.17) 39.66** 1.71 (0.83, 3.56) 1.45 1.81 (1.58, 2.09) 8.28** 0.28 (0.11, 0.64) �2.92**

Sex (ref. male) 1.33 (0.70, 2.47) 0.89 1.01 (0.94, 1.09) 0.39 0.98 (0.65, 1.45) �0.12 0.98 (0.91, 1.06) �0.50 0.82 (0.5, 1.37) �0.79

Age 0.98 (0.69, 1.38) �0.14 1.02 (0.98, 1.06) 1.02 0.91 (0.74, 1.13) �0.86 0.98 (0.94, 1.03) �0.80 1.16 (0.88, 1.52) 1.07

Nationality (ref.: native-born) 1.01 (0.47, 2.31) 0.02 0.98 (0.91, 1.06) �0.43 0.91 (0.58, 1.45) �0.39 0.95 (0.87, 1.03) �1.26 1.54 (0.87, 2.68) 1.51

Marital status
(ref.: Married/coupled)

0.86 (0.45, 1.59) �0.49 1 (0.93, 1.06) �0.11 0.99 (0.68, 1.45) �0.04 0.99 (0.92, 1.07) �0.19 1.29 (0.80, 2.14) 1.03

Educational attainment (ref.: Primary)

Secondary 0.77 (0.33, 1.71) �0.62 0.97 (0.9, 1.05) �0.68 0.71 (0.44, 1.12) �1.45 0.94 (0.86, 1.03) �1.31 1.03 (0.57, 1.92) 0.10

Tertiary 0.50 (0.20, 1.11) �1.50 0.91 (0.83, 1) �1.93 1.12 (0.65, 1.94) 0.42 1.03 (0.93, 1.14) 0.57 1.44 (0.74, 2.82) 1.07

Working status (ref.: Unemployed/retired)

Active 1.46 (0.74, 2.95) 1.07 1.01 (0.95, 1.09) 0.40 1.29 (0.87, 1.93) 1.25 1.06 (0.98, 1.15) 1.54 0.41 (0.23, 0.72) �3.06**

Student 2.42 (0.60, 16.41) 1.10 1.02 (0.91, 1.15) 0.39 2.86 (1.25, 7.24) 2.37* 1.12 (0.99, 1.28) 1.73 0.60 (0.22, 1.45) �1.08

Symptom profile (ref.: Minimal symptoms)

Moderate symptom 7.80 (3.85, 16.41) 5.60** 1.53 (1.38, 1.7) 8.25** 1.46 (0.86, 2.48) 1.41 1.1 (0.98, 1.23) 1.64 0.40 (0.21, 0.78) �2.74**

High symptom 8.70 (3.86, 20.74) 5.07** 1.66 (1.49, 1.85) 9.29** 1.67 (0.94, 2.98) 1.74 1.26 (1.12, 1.42) 3.87** 0.44 (0.22, 0.88) �2.34*

Number of psychiatric diagnoses 1.40 (0.95, 2.15) 1.62 1.05 (1.01, 1.08) 2.59* 1.35 (1.07, 1.71) 2.49* 1.04 (1.01, 1.08) 2.25* 0.95 (0.72, 1.23) �0.39

Impulsivitya 1.33 (0.97, 1.84) 1.75 1 (0.96, 1.03) �0.30 0.93 (0.77, 1.12) �0.74 0.99 (0.96, 1.03) �0.55 1.01 (0.8, 1.28) 0.11

Acquired capabilityb 1.53 (1.13, 2.08) 2.72** 1.07 (1.03, 1.1) 4.05** 1.09 (0.91, 1.32) 0.94 1.01 (0.97, 1.05) 0.55 0.96 (0.76, 1.22) �0.30

Non-suicidal self-injury (ref.: No) 0.74 (0.37, 1.51) �0.84 1 (0.93, 1.08) 0.07 2.26 (1.48, 3.5) 3.73** 1.19 (1.1, 1.29) 4.48** 1.49 (0.88, 2.52) 1.48

Number of previous suicide attempts 0.92 (0.72, 1.46) �0.53 1.04 (1, 1.08) 2.07* 4.71 (2.5, 9.6) 4.51** 1.09 (1.04, 1.15) 4.66** 1.13 (0.92, 1.39) 1.25

Fit index

AIC

Unconstrained 433.38 5474.11 877.81 2072.13 538.43

Sociodemographic 435.33 5427.95 851.41 2023.19 527.23

Full 341.65 5044.69 724.71 1810.91 518.46

R2 (full model) .35 .50 .33 .37 .13

Note: Logistic binary regression was used for the presence of suicidal ideation and the presence of suicide-related behavior outcomes (reference category: absence for both outcomes), and for the severity of current attempt outcome (reference category:
low severity). The suicidal ideation intensity and number of suicide-related behaviors outcomes were modeled using generalized linear modeling under gamma distribution. The unconstrained model did not include any covariate. The sociodemographic
model comprised sociodemographic covariates (i.e., sex, age, marital status, education attainment). The full model comprised all the covariates, both sociodemographic and clinical.
Abbreviations: AIC, Akaike information criterion; CI95, 95% confidence interval of the OR; OR, odds ratio; Z, Wald’s z-based statistic to test whether loading is significantly different from one.
aTotal score of the Barratt Impulsiveness Scale (BIS-11).
bTotal score from the Acquired Capability for Suicide Scale (ACSS).
*p < .05.
**p < .01.
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considered, except in the case of impulsivity (no between-group
difference was observed). It is worth noting that our sample showed
levels of impulsivity surpassing the cut-off point of clinical mean-
ingfulness across the study group. Likewise, the attempters from the
high-symptom profile also showed greater levels of suicide-related
outcomes (i.e., presence and intensity of suicidal ideation, number
of suicidal behaviors), as expected.

Of great interest is how lethal was the suicidal attempt of low-
symptom cluster members (they represent 12.48% of the sample in
study). Low-symptom members showed attempts with more severe
medical outcomes than other members from the other profiles. This
may be related to the fact that when the symptomatology is very high,
the personmay experience a greater discomfort and entrapment, but
capacity for action may be limited due to the intensity of the
psychopathological symptoms; while at lower symptomatic levels,
feelings of desmoralization and entrapment may also be present and
an increased risk of engaging in attempts featured by higher levels of
success due to mild discomfort and higher capability to face the
suicidal event [35, 47]. Moreover, it is more likely a low-symptom
cluster attempter to be older and either be unemployed or retired.
Although older peoplemay be at higher risk of suicide andmay show
additional influence of other critical risk factors (e.g.,multimorbidity,
disability, widowhood), we speculate that pandemic-related eco-
nomic and social hasslesmay be behind this increased risk of attempt
lethality. The COVID-19 pandemic has put people at higher risk of
poverty and economic insecurity [46, 48, 49].

This study has some limitations. First, our findings come from a
cross-sectional study, so causal relationships cannot be tested. For
that reason, the results should be cautiously interpreted in terms of
variable association and future studies under a longitudinal per-
spective must provide further details to disentangle explanatory
relationships. Likewise, some risk factors are missing, such as
pharmacological treatment and prescribed medication. Moreover,
biological measures were not incorporated in this study. For that
reason, this study should be considered as a cornerstone to develop
further studies providing specific evidence to go deeper into specific
explanatory mechanisms. Moreover, data from this study were
collected during the COVID-19 pandemic. Our results should
therefore be framed on a critical period in human history, with
subsequent difficulties to compare with other periods. Even though,
they pave the way to better understand suicide risk in the post-
pandemic times. Future studies adopting a symptom-based
approach should cover a wider variety of risk factors (also bio-
logical), to make a more accurate picture of suicide attempt risk,
and related behavior. Finally, our sample was selected intentionally;
in other words, representativeness of our sample was not preserved,
taking into account the difficulties to recruit patients from an
emergency ward during the pandemic times.

To sum up, three symptomatic profiles were identified in a
sample of suicide attempters, coming from a dimensional stand-
point. Most of them showed a profile of moderate or high number
of psychopathological symptoms. Attempters in the high symptom
profile showed the highest risk and suicidal behavior results.

Relevant implications are derived from this article. First, suicide
behavior may also occur in people with mild symptoms. Second,
suicide attempt from people with low symptom profile showed a
higher risk of amore severe attempt in terms ofmedical injury. This
supports the importance of assessing suicidal behavior from amore
dimensional view. It is proven that the risk of showing a greater
injury due to suicidal behavior may not be directly associated with
psychiatric diagnosis, nor with the high intensity of the symptoms.
Suicidal behavior must be addressed from early or prodromal
conditions, considering risk factors more related to the context,

past experience and emotional states, and not only focusing on the
mental diagnosis. Third, a broader assessment protocol becomes
necessary to make an comprehensive picture of people at risk of
suicide behavior. This protocol should collect data on the social,
family, economic, and work spheres of the person, as well as mental
health factors, even from very initial stages for the suicidal risk.
Finally, it urges the wide implementation of prevention strategies,
covering community populations (i.e., universal prevention), as the
WHO recommends, to prevent suicidal behavior from people in
which warning signals are highly difficult to be detected. This may
definitely help save lives.

Acknowledgments. The following are members of the SURVIVE group:
Natalia Angarita Osorio, Adriana García-Ramos, Ainoa García-Fernández,
Beatriz Orgaz-Álvarez, Benedicto Crespo-Facorro, Carlamarina Rodríguez-
Pereira, Eduardo Fernández-Jiménez, Elisa Seijo, Elvira Lara, Fernando Corba-
lán, Iñaki Zorrilla, Irene Canosa García, Itziar Leal-Leturia, Iván Pérez-Diez,
Jennifer Fernández-Fernández, José Luis Carrasco, José María González-Gonz-
ález, Julen Marín, Julia Rider, Laura Comendador, Lorenzo Bracco, Margarita
Alcami, María Dolores Saiz, María Fe Bravo-Ortiz, Marta Navas-Tejedor,
Michelle de Prisco, Miguel Velasco-Santos, Nathalia Garrido-Torres, Purifica-
ción López-Peña, Sandra Gómez, Verónica Fernández-Rodrigues, Vincezo
Oliva, and Yolanda Sánchez-Carro. The authors would like to acknowledge
the support of the research participants, who helped to make this work possible.

Financial support. This work was supported by grants from Instituto de Salud
Carlos III (ISCIII), cofounded with ERDF funds: Complutense University of
Madrid (PI20/00229), Hospital del Mar (PI19/00236), Universidad de Oviedo,
ISPA, SESPA, CIBERSAM (PI19/01027), Hospital Clínico San Carlos
(PI19/01256), Hospital Universitario Araba-Santiago, Universidad del País
Vasco, CIBERSAM (PI19/00569), La Paz Institute for Health Research
(IdiPAZ) (PI19/00941), Hospital Universitario Parc Taulí de Sabadell
(PI19/01484), Hospital Clínic, IDIBAPS (PI19/000954), Hospital Virgen del
Rocío de Sevilla (PI19/00685). I.G. thanks the support of the Spanish Ministry
of Science and Innovation (MCIN) (PI19/00954) integrated into the Plan Nacio-
nal de I + D + I and cofinanced by the ISCIII-SubdirecciónGeneral de Evaluación
y confinanciado por la Unión Europea (FEDER, FSE, Next Generation EU/Plan
de Recuperación Transformación y Resiliencia_PRTR); the Instituto de Salud
Carlos III; the CIBER of Mental Health (CIBERSAM); and the Secretaria d’Uni-
versitats i Recerca del Departament d’Economia i Coneixement (2021 SGR
01358), CERCA Programme/Generalitat de Catalunya as well as the Fundació
Clínic per la Recerca Biomèdica (Pons Bartran 2022-FRCB_PB1_2022).

Competing interest. The following conflict of interests are disclosed: I.G. has
received grants and served as consultant, advisor, or CME speaker for the following
identities: ADAMED, Angelini, Casen Recordati, Esteve, Ferrer, Gedeon Richter,
Janssen Cilag, Lundbeck, Lundbeck-Otsuka, Luye, SEI Healthcare, and Viatris
outside the submitted work. She also receives royalties from Oxford University
Press, Elsevier, and Editorial Médica Panamericana. A.G.-P. has received grants
and served as consultant, advisor or CME speaker for the following entities:
Janssen-Cilag, Lundbeck, Otsuka, Pfizer, Sanofi-Aventis, Alter, Angelini, Exeltis,
Novartis, Rovi, Takeda, the Spanish Ministry of Science and Innovation
(CIBERSAM), the Ministry of Science (Carlos III Institute), the Basque Govern-
ment, and the European Framework Program of Research. Dr Purificacion Lopez-
Pena (part of the SURVIVECollaborative Signature) in the last 5 years has received
collaborations in the form of registration fees for courses and congresses from the
following industries: Janssen-Cilag, Lundbeck, Otsuka, Pfizer, Angelini, Novartis,
Rovi, andTakeda.Dr InakiZorrilla (part of the SURVIVECollaborative Signature)
in the last 5 years, has received contributions in the form of registration fees for
courses, congresses, and speakers from the following industries: Janssen-Cilag,
Lundbeck, Otsuka, Pfizer, Angelini, Novartis, Rovi, and Takeda. The rest of the
authors declare no conflicts of interest.

References

[1] World Health Organization. Suicide worldwide in 2019: global health
estimates. Geneva: World Health Organization; 2021.

8 Díaz Carracedo et al.



[2] Nock MK, Borges G, Bromet EJ, Cha CB, Kessler RC, Lee S. Suicide and
suicidal behavior. Epidemiol Rev. 2008;30(1):133–54.

[3] Crosby A, Han B, Ortega LAG, Parks SE, Joseph G. Suicidal thoughts and
behaviors among adults aged ≥18 years. United States, 2008–2009. Surveill
Summ. 2011;60(13):1–22.

[4] Arsenault-Lapierre G, Kim C, Turecki G. Psychiatric diagnoses in 3275
suicides: a meta-analysis. BMC Psychiatry. 2004;4:37.

[5] Cho SE, Na KS, Cho SJ, Im JS, Kang SG. Geographical and temporal
variations in the prevalence of mental disorders in suicide: systematic
review and meta-analysis. J Affect Disord. 2016;190:704–13.

[6] Bertolote JM, Fleischmann A. Suicide and psychiatric diagnosis: a world-
wide perspective. World Psychiatry. 2002;1(3):181–5.

[7] Gili M, Castellví P, Vives M, de la Torre-Luque A, Almenara J, Blasco MJ,
et al. Mental disorders as risk factors for suicidal behavior in young people: a
meta-analysis and systematic review of longitudinal studies. J Affect Disord
[Internet]. 2019;245:152–62. https://doi.org/10.1016/j.jad.2018.10.115.

[8] Monnin J, Thiemard E, Vandel P, Nicolier M, Tio G, Courtet P, et al.
Sociodemographic and psychopathological risk factors in repeated suicide
attempts: gender differences in a prospective study. J Affect Disord [Inter-
net]. 2012;136(1–2):35–43. http://doi.org/10.1016/j.jad.2011.09.001.

[9] Randall JR, Walld R, Finlayson G, Sareen J, Martens PJ, Bolton JM. Acute
risk of suicide and suicide attempts associated with recent diagnosis of
mental disorders: a population-based, propensity score-matched analysis.
Can J Psychiatr. 2014;59(10):531–8.

[10] Blasco-Fontecilla H, Rodrigo-Yanguas M, Giner L, Lobato-Rodriguez MJ,
de Leon J. Patterns of comorbidity of suicide attempters: an update. Curr
Psychiatry Rep [Internet]. 2016;18(10):93. http://doi.org/10.1007/s11920-
016-0733-y.

[11] LargeM, Sharma S, Cannon E, Ryan C, Nielssen O. Risk factors for suicide
within a year of discharge from psychiatric hospital: a systematic meta-
analysis. Aust N Z J Psychiatry. 2011;45(8):619–28.

[12] O’Connor RC. Towards an integrated motivational–volitional model of
suicidal behaviour Rory. In: O’Connor RC, Platt S, Gordon J, editors.
International handbook of suicide prevention: research, policy and prac-
tice. London: John Wiley & Sons, Ltd; 2011. p. 181–98.

[13] Van Orden KA,Witte TK, Cukrowicz KC, Braithwaite SR, Selby EA, Joiner
TE. The interpersonal theory of suicide. Psychol Rev. 2010;117(2):575–600.

[14] Cuthbert BN, Insel TR. Toward the future of psychiatric diagnosis: The
seven pillars of RDoC. BMC Med. 2013;11:126.

[15] Okasha A. Would the use of dimensions instead of categories remove
problems related to subthreshold disorders? Eur Arch Psychiatry Clin
Neurosci. 2009;259:S129–33.

[16] Berardelli I, Serafini G, Cortese N, Fiaschè F, O’connor RC, Pompili M.
The involvement of hypothalamus–pituitary–adrenal (Hpa) axis in suicide
risk. Brain Sci. 2020;10(9):1–12.

[17] Koyanagi A, Stickley A, Haro JM. Subclinical psychosis and suicidal
behavior in England: findings from the 2007 adult psychiatric morbidity
survey. Schizophr Res [Internet]. 2015;168(1–2):62–7. http://doi.
org/10.1016/j.schres.2015.07.041.

[18] Sher L. Subclinical psychiatric conditions and suicide risk. Acta Psychiatr
Scand. 2017;136(4):435–6.

[19] Berona J, Horwitz AG, Czyz EK, King CA. Psychopathology profiles of
acutely suicidal adolescents: associations with post-discharge suicide
attempts and rehospitalization. J Affect Disord. 2017;209:97–104.

[20] Hart SR, Van Eck K, Ballard ED, Musci RJ, Newcomer A, Wilcox HC.
Subtypes of suicide attempters based on longitudinal childhood profiles of
co-occurring depressive, anxious and aggressive behavior symptoms.
Psychiatry Res. 2017;257:150–5.

[21] Ludwig B, Roy B, Wang Q, Birur B, Dwivedi Y. The life span model of
suicide and its neurobiological foundation. Front Neurosci. 2017;11:74.

[22] Steele IH, Thrower N, Noroian P, Saleh FM. Understanding suicide across
the lifespan: a United States perspective of suicide risk factors, assessment
& management. J Forensic Sci 2018;63(1):162–71.

[23] Perez V, Elices M, Toll A, Bobes J, Lopez-Sola C, Diaz-Marsa M, et al. The
Suicide Prevention and Intervention Study (SURVIVE): study protocol for
a multisite cohort study with nested randomized-controlled trials. Rev
Psiquiatr Salud Ment [Internet]. 2020; https://www.cochranelibrary.com/
central/doi/10.1002/central/CN-02210514/full.

[24] Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E,
et al. The mini-international neuropsychiatric interview (M.I.N.I.): the
development and validation of a structured diagnostic psychiatric inter-
view for DSM-IV and ICD-10. J Clin Psychiatry. 1998;59(SUPPL. 20):
22–33.

[25] American Psychiatric Association. Diagnostic and statistical manual of
mental disorders. 5th ed. Washington, DC: American Psychiatric Associ-
ation; 2013.

[26] Derogatis LR, Melisaratos N. The brief symptom inventory: an introduc-
tory report. Psychol Med. 1983;13:595–605.

[27] Patton JH, Stanford MS, Barratt ES. Factor structure of the Barratt
impulsiveness scale Journal of clinical psychology. J. Clin. Psychol 1995;
51(6):768–774. https://doi.org/10.1002/1097-4679(199511)51:6<768:aid-
jclp2270510607>3.0.co;2-1

[28] Ribeiro JD,Witte TK, Van Orden KA, Selby EA, Gordon KH, Bender TW,
et al. Fearlessness about death: the psychometric properties and construct
validity of the revision to the acquired capability for suicide scale. Psychol
Assess 2014;26(1):115–26.

[29] Posner K, Brown GK, Stanley B, Brent DA, Yershova K V., Oquendo MA,
et al. The Columbia-suicide severity rating scale: initial validity and
internal consistency findings from three multisite studies with adolescents
and adults. Am J Psychiatry. 2011;168(12):1266–77.

[30] Fraley C, Raftery A. Model-based methods of classification: Using the
mclust software in Chemometrics. J Stat Softw [Internet]. 2007;18(6):1–13.
http://www.jstatsoft.org/v18/i06/.

[31] Chris A, Scrucca L, Brendan T, Fop M. Package ‘mclust’; 2017.
[32] An JH, Jeon HJ, Cho SJ, Chang SM, Kim BS, Hahm BJ, et al. Subthreshold

lifetime depression and anxiety are associated with increased lifetime
suicide attempts: a Korean nationwide study. J Affect Disord [Internet].
2022;302:170–6. https://doi.org/10.1016/j.jad.2022.01.046.

[33] Garbus P, González-Forteza C, Cano M, Jiménez A, Juárez-Loya A,
Wagner FA. Suicidal behavior in Mexican adolescents: a test of a latent
class model using two independent probability samples. Prev Med
(Baltim). 2022;157:106984.

[34] O’Connor RC, Portzky G. The relationship between entrapment and
suicidal behavior through the lens of the integrated motivational–vol-
itional model of suicidal behavior. Curr Opin Psychol. 2018;22:12–7.

[35] Costanza A, Vasileios C, Ambrosetti J, Shah S, Amerio A, Aguglia A, et al.
Demoralization in suicide: a systematic review. J Psychosom Res. 2022;
157:110788.

[36] Kira IA, Shuwiekh HAM, Ashby JS, Rice KG, Alhuwailah A. Measuring
COVID-19 stressors and their impact: the second-order factor model and
its four first-order factors: infection fears, economic, grief, and lockdown
stressors. J Loss Trauma [Internet]. 2021;26(8):733–51. https://doi.
org/10.1080/15325024.2021.1920270.

[37] Crasta D, Daks JS, Rogge RD.Modeling suicide risk among parents during
the COVID-19 pandemic: psychological inflexibility exacerbates the
impact of COVID-19 stressors on interpersonal risk factors for suicide. J
Contextual Behav Sci 2020;18:117–27.

[38] Essau CA, de la Torre-Luque A. Adolescent psychopathological profiles and
the outcome of the COVID-19 pandemic: longitudinal findings from the UK
millennium cohort study. Prog Neuro-Psychopharmacol Biol Psychiatry
[Internet]. 2021;110:110330. https://doi.org/10.1016/j.pnpbp.2021.110330.

[39] Delpino FM, da Silva CN, Jerônimo JS, Mulling ES, da Cunha LL,Weymar
MK, et al. Prevalence of anxiety during the COVID-19 pandemic: a
systematic review and meta-analysis of over 2 million people. J Affect
Disord. 2022;318:272–82.

[40] Busby Grant J, Batterham PJ, McCallum SM, Werner-Seidler A, Calear
AL. Specific anxiety and depression symptoms are risk factors for the onset
of suicidal ideation and suicide attempts in youth. J Affect Disord. 2023;
327:299–305.

[41] Ginley MK, Bagge CL. Psychiatric heterogeneity of recent suicide attemp-
ters: A latent class analysis. Psychiatry Res. 2017;251:1–7.

[42] De la Torre-Luque A, Pemau A, Ayad-ahmed W, Borges G, Fernandez-
sevillano J, Garrido-torres N, et al. Risk of suicide attempt repetition after
an index attempt: a systematic review and meta-analysis. Gen Hosp
Psychiatry. 2023;81:51–6.

European Psychiatry 9

https://doi.org/10.1016/j.jad.2018.10.115
https://doi.org/10.1016/j.jad.2011.09.001
https://doi.org/10.1007/s11920-016-0733-y
https://doi.org/10.1007/s11920-016-0733-y
https://doi.org/10.1016/j.schres.2015.07.041
https://doi.org/10.1016/j.schres.2015.07.041
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-02210514/full
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-02210514/full
https://doi.org/10.1002/1097-4679(199511)51:6<768:aid-jclp2270510607>3.0.co;2-1
https://doi.org/10.1002/1097-4679(199511)51:6<768:aid-jclp2270510607>3.0.co;2-1
http://www.jstatsoft.org/v18/i06/
https://doi.org/10.1016/j.jad.2022.01.046
https://doi.org/10.1080/15325024.2021.1920270
https://doi.org/10.1080/15325024.2021.1920270
https://doi.org/10.1016/j.pnpbp.2021.110330


[43] Salagre E, Grande I, Jiménez E, Mezquida G, Cuesta MJ, Llorente C,
et al. Trajectories of suicidal ideation after first-episode psychosis: a
growthmixture modeling approach. Acta Psychiatr Scand. 2021;143(5):
418–33.

[44] Thompson E, Spirito A, Frazier E, Thompson A, Hunt J, Wolff J. Suicidal
thoughts and behavior (STB) and psychosis-risk symptoms among psy-
chiatrically hospitalized adolescents. Schizophr Res. 2020;218:240–6.

[45] Bachmann S. Epidemiology of suicide and the psychiatric perspective. Int J
Environ Res Public Health. 2018;15(7):1425.

[46] Fernandez-Rodrigues V, Sanchez-Carro Y, Lagunas LN, Rico-Uribe LA,
Pemau A, Diaz-Carracedo P, et al. Risk factors for suicidal behaviour in

late-life depression: a systematic review. World J Psychiatry. 2022;12(1):
187–203.

[47] Echeburúa E. Las múltiples caras del suicidio en la clínica psicológica.
Terapia psicológica 2015;33(2):117–26.

[48] Matovic S, Grenier S, Jauvin F, Gravel C, Vasiliadis HM, Vasil N, et al.
Trajectories of psychological distress during the COVID-19 pandemic
among community-dwelling older adults in Quebec: a longitudinal study.
Int J Geriatr Psychiatry 2023;38(1):e5879.

[49] Stack S, Rockett IRH. Social distancing predicts suicide rates: analysis of
the 1918 flu pandemic in 43 large cities, research note. Suicide Life Threat
Behav. 2021;51(5):833–5.

10 Díaz Carracedo et al.


	Symptom profile in suicide attempters during the COVID-19 pandemic: Relationships with suicide outcomes
	Introduction
	Methods
	Participants
	Data collection
	Data analysis

	Results
	Discussion
	Acknowledgments
	Financial support
	Competing interest
	References


