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Abstract

Objective: To identify the psychiatric profile of patients hospitalized due to self-intoxication associated with suicide-
related behavior (SRB).

Methods: In this retrospective single-center study, records of consecutive patients treated for suicidal poisoning in
our Clinical Toxicology unit between 1st January 2012 and 31st December 2016, who received at least one psychiat-
ric exploration during their inpatient stay, were analyzed with regard to epidemiological data, ingested substances,
psychiatric and somatic comorbidities, suicidal circumstances and follow-up therapy.

Results: Out of 1289 hospitalized patients, 1090 patients with complete data were analyzed. Mean age was

40.5 £ 17.2 years, 66.7% were female. 32.0% of patients had previously engaged in SRB, in 76.3% intention was suicidal.
64.7% of patients had a pre-existing psychiatric disorder (PD). Patients with a pre-existing PD more often displayed
prior SRB than those without PD (40.7% vs 15.3%; p < 0.001; Fisher’s exact test), used long-term/on demand medica-
tion (70.2% vs 38.9%; p < 0.001), distanced themselves from the current suicide attempt (65.9% vs 50.8%; p < 0.001)

and had no detectable trigger (38.7% vs 18.1%; p < 0.001). Partnership conflict was the most commonly named
trigger, and it was documented more often in patients without than in those with PD (41.6% vs 25.6%). After psychi-
atric reevaluation, most patients were diagnosed with mood disorders (29.7%) and stress disorders (17.0%); 32.8% of
patients had a combination of two or more PDs.

Conclusion: Hospitalization due to self-poisoning is associated with pre-existing PD, prior SRB and access to psy-
chiatric medication. Detection of these risk factors could allow timely introduction of effective preventive measures
tailored to particularly vulnerable subgroups and appropriate relief. However, lack of a detectable trigger in many
cases may hamper the identification of those at risk.
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Introduction

Around 800,000 people worldwide die from suicide every
year, with suicide being the second most common cause
of death among 15-29 years old [1]. Although the num-
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and medical problem of interest to the entire community.
Nevertheless, these numbers represent only the com-
pleted suicides. Suicide attempts are up to 10—40 times
more common than completed suicides [3]. Given the
comparatively low mortality rate of suicidal intoxications
[4—6] and underreporting, an actual incidence is most
likely considerably higher [7, 8].

One of the strongest indicators of suicidal behavior or
death by suicide is a previous suicide attempt [9-14]. For
instance, prior suicide attempt is more strongly associ-
ated with suicidal behavior than presence of substance-
related disorder, mood disorders, adverse marital status
or adverse employment status [10]. Furthermore, it was
shown that previous suicide attempt is also an important
predictor for deliberate self-poisoning using pesticides or
gas [14]. Among the patients hospitalized due to deliber-
ate self-poisoning, Suokas et al. found an up to 50 times
higher suicide mortality rate during the 5 years from the
first suicide attempt, compared to the normal population
[15]. Another important risk for suicide is the presence
of psychiatric disorder (PD). Previous studies identified
patients with any type of PD at increased risk of suicide
with the highest suicide rates in those suffering from psy-
chotic, mood and personality disorders [16, 17]. There-
fore, describing the identifying characteristics of patients
at risk for suicide is essential for the development of
actionable prevention strategies.

The aim of the present study was to analyze the psychi-
atric and socio-demographic profile of individuals at high
risk of suicide-related behavior (SRB) involving deliberate
self-poisoning to better understand subgroups at risk and
to refine increasingly tailored prevention strategies.

We hypothesized that (i) the presence of a psychiatric
illness or a specific psychiatric disorder is associated with
suicidal poisoning; (ii) there are differences in terms of
substance choice, substance source, suicide planning and
trigger factors between patients with previously unre-
markable psychiatric history and those with psychiatric
disorder and between the different psychiatric disorders,
and (iii) underlying psychiatric disorder and profile of
used substance determines further treatment. We retro-
spectively analyzed the data of a large group of patients
hospitalized due to suicidal self-poisoning. To this end,
we employed an interdisciplinary approach involving
examination of data obtained within psychiatric inter-
views, toxicological examinations, and clinical outcomes
data.

Methods

Study design and setting

This was a retrospective single-center study per-
formed at the department of clinical toxicology in a
tertiary university hospital in Bavaria, Germany. The
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department combines a poison control center, a toxi-
cology laboratory, and a clinical unit consisting of an
intensive care unit (ICU) and an intermediate care
unit (IMC). Combination of ICU and IMC with a daily
consultative co-care of PDs by psychiatrists enables a
holistic treatment of patients tailored to the severity
of the poisoning with a step-up and step-down of the
treatment intensity. Between 1 January 2012 and 31
December 2016, 1287 patients were admitted to our
department due to a suspected suicidal or parasuicidal
intoxication (Fig. 1).

After excluding 147 patients due to missing or incom-
plete data and considering only the chronologically first
presentation in the case of multiple admissions (n =50,
Fig. 1), 1090 patients were finally included in the analy-
sis. Charts were reviewed in the context of SRB accord-
ing to the classification proposed by Silverman et al.
[14, 18] although several other definitions for inten-
tional self-injury have been proposed in the literature,
each with its own justification [19-21]. Patients were
psychiatrically evaluated at least once during their hos-
pitalization (except in the event of a fatal outcome) by a
board-certified psychiatrist. Confirmation of the inten-
tional self-harm as well as distinction between suicidal
and parasuicidal intent was made within the psychiat-
ric consultation. In cases where a patient has not been
seen by a psychiatrist, the intent was determined at the
discretion of the admitting physician considering the
available data. In fatalities, intentional self-harm was
assumed when a farewell letter had been found or rela-
tives confirmed that a patient expressed the wish to die.
The study was approved by the local Ethics Committee

Hospitalizations due to
a suicidal or parasuicidal intoxication

(n=1287)

Exclusion due to missing or
incomplete data

(n=147)

A 4

A 4
Cases with full data set
(n=1140)

Second or later presentation
excluded in the case of multiple
admissions for the same patient

(n=50)
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Patients included in analysis
(n=1090)

Fig. 1 CONSORT diagram
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(No. 270/16 S), and it was conducted in compliance
with the Declaration of Helsinki.

Data collection

Patient data were extracted from the electronic medi-
cal records at the hospital and entered manually into a
Microsoft Access database. For patients with more than
one clinical admission, only the demographics of the first
SRB was included in the analysis.

For age-grouped analyses, patients were classified
into four groups:<18 years, 18—44 years, 45—-64 years,
and>64 years. The severity of clinical outcome was
graded using the poisoning severity score (PSS, [22]) at
admission, after 24 h and at further time points if nec-
essary. For statistical analyses, we only considered the
maximum score during the entire stay. Fatal outcome was
defined as death due to either a direct toxic effect or an
immediate complication (e.g., aspiration pneumonia).

Previous psychiatric medication, psychiatric treatment,
and the pre-existence of PD was ascertained (“PD yes/
no”). Up to three pre-existing PDs were grouped accord-
ing to the ICD classification of mental and behavioral dis-
orders as follows: disorder due to the use of psychoactive
substance, referred to as addiction (F10-19); schizophre-
nia, schizotypal and delusional disorders, referred to as
schizophrenia (F20-29); mood disorders (F30-F39); anxi-
ety, dissociative, stress-related, somatoform and other
nonpsychotic mental disorders, referred to as stress dis-
orders (F40-49); behavioral syndromes associated with
physiological disturbances and physical factors, referred
to as personality disorders (F50-59); a combination of
these groups or another PD (F00-09, F60-99) and no psy-
chiatric disorder.

During the hospital stay, several patients were diag-
nosed with new or additional PD. Therefore, each patient
was assigned a single PD diagnosed during the treatment
at hospital, regardless of a pre-existing psychiatric illness.
In cases where several or different pre-existing or newly
diagnosed PD were documented, a “combined disorder”
was assigned.

Further analyzed data included information on prior
suicidal ideation, announcement of suicide (verbal or
written), farewell letter, family burden regarding SRB,
type of trigger and self-harm. The type and number of
used substances were derived from the patient’s state-
ment, outpatient services, companions, and toxicological
analysis. The ingested substances were categorized into
several pharmacologically defined groups. Ibuprofen,
naproxen, diclofenac, acetylsalicylic acid, acetaminophen
and metamizole were collectively termed as non-opioid
analgesics while category z-drug included the generics
zolpidem and zopiclone. Up to eight substances were
recorded per patient, with each substance group only
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being recorded once per patient. Additionally, we evalu-
ated whether patients distanced themselves from suicidal
ideation and what type of follow-up therapy, if any, was
applied after somatic stabilization.

Statistical analysis

Data were analyzed descriptively using SPSS Statistics for
Windows (version 25, IBM Corp., Armonk, NY, USA) and
R (version 3.5.2; R Foundation for Statistical Computing,
Vienna, Austria). Continuous variables are described as
mean =+ standard deviation (SD) and categorical variables
are presented as absolute and relative frequencies. Nomi-
nal and ordinal variables were analyzed by Pearson’s Chi-
squared test or Fisher’s exact test for sample sizes of five
or fewer and interval scaled variables were assessed by
Student’s t-test. p-values <0.05 were considered statisti-
cally significant; because of the exploratory character of
this study, we did not adjust for multiple testing.

Results

Patient characteristics

Tables 1 and 2 display patient characteristics by sex and
age, respectively. 66.7% (n="727) of patients were female
and 55.3% (n=603) of all patients were 18-44 years
old. The mean age was 40.47 +17.24 years. On average,
1.90 4 1.35 substances (median 1.00; min 1, max 13) were
ingested per patient. In 68.3% (n="744) of patients, this
was the first instance of SRB, and in 31.7% (n=346) of
patients had at least one previous SRB. Patients had a
mean history of 1.54+2.83 SRB (median 1.00; min 1,
max 86), with a statistically significant difference between
males and females (p=0.007). In 64.7% (n=705)
of patients a PD was known. Furthermore, in 55.0%
(n=600) of cases PD was newly diagnosed, (i.e., patients
were diagnosed with PD for the first time, an additional
PD has been diagnosed, or pre-existing diagnosis has
been changed). The distribution of males and females dif-
fered in the terms of known PD, median number of prior
SRB, intention, and follow-up therapy (Table 1).

Additionally, we observed differences between the
age groups with respect to the number of patients with
known PD, intention, self-harm, suicide announce-
ment, farewell letter, distancing from suicide at first and
at second psychiatric exploration and follow-up therapy
(Table 2).

The frequency of suicidal (versus parasuicidal) intent
was greater among the male and in patients aged over
64 years. Furthermore, patients in that age group more
frequently left a suicide note. Patients in age group > 64
and those younger than 18 years were more often trans-
ferred to further inpatient psychiatric treatment than
those in other age groups. Follow-up therapy involv-
ing inpatient psychiatric treatment was also more
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Table 1 Patient characteristics according to sex
Male n=363 (33.3%) Female n=727 (66.7%) Total n=1090 (100.0%) p-value
Known PD 220 (60.6) 485 (66.7) 705 (64.7) 0.006
Newly diagnosed PD 201 (55.4) 399 (54.9) 600 (55.0) 0.930
Prior SRB, median (min; max) 1(1;10) 1(1,86) 1(1;86) 0.007
Missing 14 40 54
Intention
Suicidal 300 (82.6) 532(73.2) 832 (76.3) <0.001
Parasuicidal 63 (17.4) 195 (26.8) 258 (23.7)
Self-injury 5(9.6) 62 (8.5) 97 (8.9) 0573
Family disposition 0(2.8) 19 (2.6) 29(2.7) 1.000
Suicidal ideation 82 (22.6) 155 (21.3) 237 (21.7) 0.689
Suicide announcement
Written 1(14.0) 96 (13.2) 147 (13.5) 0.776
Oral 74 (20.4) 161 (22.1) 235(21.6)
Farewell letter 55(15.2) 101 (13.9) 156 (14.3) 0.640
Distancing, first psychiatric exploration 181 (534) 401 (57.5) 582 (56.2) 0.233
Missing 24 30 54
Distancing, second psychiatric exploration 139 (64.7) 288 (69.2) 427 (67.7) 0.282
Missing 148 311 459
Follow-up therapy
Outpatient psychiatric care 9(2.5) 22 (3.0) 31(2.8) 0.001
Inpatient psychiatric care 231 (63.6) 378 (52.0) 609 (55.9)
Discharge against medical advice 76 (20.9) 210 (28.9) 286 (26.2)
Discharged home 33(9.1) 103 (14.2) 136 (12.5)
Other therapy 7(1.9) 9(1.2) 16 (1.5)
Deceased 7(1.9) 5(0.7) 12(1.1)

Data are n (%), unless otherwise indicated. Percentages may not total 100% due to rounding.

PD psychiatric disorder, SRB suicide-related behavior

often received by males than females. In the patients
aged < 18 years, suicide attempt was significantly more
often accompanied by self-injurious behavior than in
all other age groups. These patients least frequently dis-
tanced themselves from suicidality in the first psychiat-
ric exploration. Interestingly, the proportion of patients
that distanced themselves from SRB did not increase
among the youngest patients at the second survey
which contrasted with all other age groups.

Thirty-seven patients had at least one more hospi-
talization due to self-poisoning (50 cases of multiple
admissions in total, including 24 patients with one
more hospitalization and 13 patients who were admit-
ted two more times). Seven out of these 37 patients
were male (18.9%); 30 patients had a pre-existing PD
(81.1%). Number of substances, clinical outcome, dis-
tance from suicidality, and follow-up therapy were
comparable between the first and the last admission in
these 37 patients (Additional file 1).

Circumstances of suicide-related behavior

Most patients were hospitalized due to SRB in spring and
winter (see Additional file 2). In one-third of patients,
SRB occurred between noon and 21:00, time of SRB was
unknown for more than another third of patients. SRB
occurred most often on Tuesday and least frequently on
Wednesday. The predominant site of SRB was predomi-
nantly the patient’s home (see Additional file 2).

Relationship between known psychiatric disorder

and patient characteristics

The correlation between pre-existing PD and patient
characteristics is shown in Additional file 3. Compared
with patients without a known PD, those with pre-
existing PD had already attempted suicide at least twice
(40.7% vs 15.3%; p <0.001) and ingested more substances
on average (1.95 vs 1.79; p=0.001). Patients with pre-
existing PD predominantly ingested their own long-
term psychiatric medications (70.2% vs 38.9% in those



Lumpe et al. Annals of General Psychiatry (2022) 21:16

Table 2 Patient characteristics according to age group
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<18 years 18-44 years 45-64 years > 64 years Total p-value
n=58(5.3%) n=603(55.3%) n=318(29.2%) n=111(10.2%) n=1090 (100.0%)
Known PD 35 (60.3) 385 (63.8) 224 (70.4) 61 (55.0) 705 (64.7) 0.020
Newly diagnosed PD 33(56.9) 328 (54.4) 176 (55.3) 63 (56.8) 600 (55.0) 0.955
Prior SRB, median (min; max) 1(1;5) 1(1,86) 1(0;10) 1(1;7) 1036 (1 (1; 86) 0.147
Missing 3 36 12 3 54
Intention
Suicidal 43 (74.1) 427 (70.8) 262 (82.4) 100 (90.1) 832 (76.3) <0.001
Parasuicidal 15(25.9) 176 (29.3) 56 (17.6) 11(9.9) 258 (23.7)
Self-injury 13(224) 54 (9.0) 22 (6.9) 8(7.2) 97 (8.9) 0.006
Family disposition 2(34) 13(2.2) 11(3.5) 3Q27) 29(27) 0.560
Suicidal ideation 16 (27.6) 125 (20.7) 71(22.3) 25(22.5) 237(21.7) 0.652
Suicide announcement
Written 10(17.2) 78 (12.9) 41(12.9) 18(16.2) 147 (13.5) 0.047
Oral 18 (31.0) 142 (23.5) 61(19.2) 14(12.6) 235 (21.6)
Farewell letter 10(17.2) 72(11.9) 43 (13.5) 31(27.9) 156 (14.3) <0.001
Distancing, first psychiatric exploration 23 (42.6) 349 (60.1) 158 (52.3) 52 (52.5) 582 (56.2) 0.019
Missing 4 22 16 12 54
Distancing, second psychiatric exploration 11 (42.3) 246 (70.1) 123 (68.0) 47 (64.4) 427 (67.7) 0.030
Missing 32 252 137 38 459
Follow-up therapy
Outpatient psychiatric care 101.7) 23(3.8) 4(1.3) 3(2.7) 3128 <0.001
Inpatient psychiatric care 43 (74.1) 303 (50.2) 191 (60.1) 72 (64.9) 609 (55.9)
Discharge against medical advice 6(10.3) 191 (31.7) 78 (24.5) 11(9.9) 286 (26.2)
Discharged home 7(12.1) 84 (13.9) 34 (10.7) 14(12.6) 136 (12.5)
Other therapy 0(0) 4(0.7) 6(1.9 6(54) 16 (1.5)
Deceased 1(1.7) 1(0.2) 5(1.6) 5(4.5) 12(1.1)

Data are n (%), unless otherwise indicated. Percentages may not total 100% due to rounding

PD psychiatric disorder, SRB suicide-related behavior

without known PD); patients without pre-existing PD
also frequently used over-the-counter medications or
home pharmacy medications (25.9%, p <0.001). This ten-
dency is also reflected in substances used by the respec-
tive group: while patients with pre-existing PD most
often ingested antidepressants (37.2%), benzodiazepines
(27.2%) and antipsychotics (25.4%), patients without
known PD preferred OTC agents, such as non-opioid
analgesics (34.8%) and antihistamines (11.7%), and ben-
zodiazepines (19.5%). 38.7% of patients with PD did not
report a specific trigger for the current suicide attempt;
no trigger could be identified in only 18.1% of those with-
out PD (p<0.001). Among patients with identifiable trig-
ger, partnership conflicts dominated in patients without
PD (41.6%), whereas it was reported in a lower propor-
tion of patients with PD (25.6%). Patients with PD were
significantly less likely to distance themselves from the
current suicide attempt in both the first and second psy-
chiatric explorations (50.8% vs 65.9% and 62.9% vs 76.2%

in those without known PD; p <0.001, both) and, accord-
ingly, were more likely to be referred to further inpatient
psychiatric treatment (62.8% vs 43.1%; p<0.001). In con-
trast, patients without pre-existing PD were more often
discharged home regularly (18.4%) or against medical
advice (30.6%) than those with pre-existing PD (9.2% vs
23.8%).

Relationship between different psychiatric disorders

and patient characteristics

Patients were categorized into the following PD cat-
egories: addiction (n=31; 2.8%), schizophrenia (n=52;
4.8%), mood disorder (n=324; 29.7%), stress disorder
(n=185; 17.0%), personality disorder (n=67; 6.1%),
other PD (n=9; 0.8%), and combined PD (n=357;
32.8%). In combined PD, mood disorders were most fre-
quent (32.6%), followed by personality disorders (18.4%),
stress disorders (18.2%) and addictive disorders (16.4%,
see Additional file 4). Sixty-five patients (6.0%) had no
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PD. Associations between different psychiatric disorders
and various parameters are listed in Table 3.

Percentage of patients with each PD differed in terms
of sex, age group, prior psychiatric care and medication,
number of prior SRB, intention, suicidal ideation and
announcement, source and type of medication, trigger,
severity, distancing from suicide ideation and type of fol-
low-up therapy. Apart from addictive disorders, where
males predominated at 61.3%, all other PDs were domi-
nated by the female gender. Except for “other psychiatric
disorders’, the 18—44 age group represented the largest
age group for all PDs, especially personality disorders at
83.6%. Although more than half of patients were hospi-
talized due to their first SRB, a particularly high propor-
tion of suicide attempt recurrences was found among
patients with combined PD and personality disorders.
The schizophrenic and mood disorders had a particu-
larly high proportion of suicidal intent (90.4% and 88%,
respectively), compared to stress disorders and addic-
tion (60.0% and 58.1%, respectively), and those with no
PD (63.1%). Most patients had no suicidal ideation; how-
ever, it was documented in about a third of patients with
schizophrenia and those with other PD. Similarly, most
patients did not announce the suicide, however, almost
half of those with personality disorder announced the
suicide attempt. By far, the most common source of
medication was the patient’s own long-term medica-
tion for all PDs except for the stress disorder group, for
which after the patient’s own medication OTC medica-
tion or the medicine cabinet served as the source for
nearly one-third. This pattern is also reflected in the
most frequently used substance groups: antidepressants
were most often used in patients with mood disorder
and combined PD, while antipsychotics were preferen-
tially ingested in patients with schizophrenia followed
by patients with personality disorder and those with
combined PD. Patients with addiction more often than
others used benzodiazepines, (illegal) drugs and other
sedatives, while patients with stress disorder and those
with other PD most often took non-opioid analgesics.
It is noticeable that a high percentage of patients with
schizophrenia, personality disorders, addiction, and
combined PD did not have a detectable trigger. Con-
versely, partnership conflicts predominated by far in
patients with stress disorders. The severity of poisoning
according to PSS was most frequently minor except for
schizophrenia and mood disorder where a high propor-
tion of moderate and severe poisonings was observed.
Apart from those with schizophrenia and affective disor-
ders, most patients in other PD groups already distanced
themselves from suicidality at the first interview. The
proportion of those distanced from suicidality increased
at the second exploration in all PD groups except in the
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group with other PD and in those without PD. With
regard to follow-up therapy, the vast majority of patients
with schizophrenia, mood disorder, personality disorder
and other or combined PD were admitted to inpatient
psychiatric therapy. In contrast, the remaining patients
with addiction, stress disorder or no PD were most often
discharged against medical advice.

Discussion

In this retrospective analysis of a relatively large cohort
of patients, we aimed to characterize factors associated
with suicidal self-poisoning. We hoped that results of our
study would help to determine risk constellations which
could be utilized to identify subgroups at a higher risk of
suicide to which more precise prevention strategies can
be tailored.

The main findings of our study are: (i) two-thirds of the
patients were women and more than half of the patients
(55.3%) were between 18 and 44 years old; (ii) in almost
one-third of the patients, no detectable trigger could be
found; in particular, patients with PD did not report a spe-
cific trigger for the suicide attempt compared to patients
without PD (38.7% vs 18.1%); (iii) 64.7% of patients had
a pre-existing PD and these patients ingested a higher
number of substances overall, which most often included
their long-term psychiatric medication; (iv) a pre-existing
PD had no influence on the severity of the intoxication
although moderate to severe courses of intoxication were
predominantly documented in schizophrenic and mood
disorders, while asymptomatic and mild courses domi-
nated in patients with stress and personality disorders;
(v) patients with a history of PD significantly more often
displayed prior SRB, with recurrence particularly com-
mon in patients with combined PD (45.7%) and person-
ality disorder (44.8%); (vi) patients with pre-existing PD
were significantly more likely to receive further inpatient
psychiatric treatment (particularly in the schizophrenic
disorders group (92.3%)).

In line with previous analyses, most of our SRB cases
were documented in females [4, 23—-26]. Importantly, a
trigger could not be identified in approximately one-third
of all cases, particularly among patients with a known
PD, which could contribute to difficulties in identifying of
individuals at risk of SRB. In the remaining patients, SRB
was more frequently triggered by issues related to con-
flicts with partner, or family dispute and health problems.
Patients with stress disorder were the only group with a
dominant identifiable trigger, namely partnership con-
flicts. Patients in this group received neither prior psy-
chiatric care nor medication and most of them attempted
suicide for the first time. Of note, patients with stress
disorder distanced themselves from SRB more often than
remaining patients.
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Two-thirds of cases had a known PD which supports
previous observations of a high rate of self-poisoning
attempted suicide in patients with psychiatric treatment
[27]. These patients more often had at least one prior
SRB, displayed suicidal rather than parasuicidal behavior
and had a suicidal ideation more often than those with
unknown PD. Beautrais et al. found an increased rate
of psychiatric illness at the time of SRB in young people
with severe outcome [28].

A vast majority of patients used their medication rather
than other type of substance which is in line with prior
findings from a Swiss study investigating suicide attempts
[28]. Patients with previous PD used significantly more
substances than the group with no PD. Consistent with
the substance source findings in this and other studies
[29, 30], long-term and on demand medications (most
common among these antidepressants, benzodiaz-
epines, antipsychotics) were far more frequently chosen
by patients with a known PD. On the contrary, patients
without pre-existing PD more often self-intoxicated with
the OTC medication, potentially “leftovers” from the
medicine cabinet. Among these medications, especially
antidepressants are a known risk factor for SRB which is
most pronounced in youth and during the first weeks of
therapy [27, 31]. Overall, our findings confirm the results
from a prior meta-analyses demonstrating that female
sex, age 15—40 years, psychiatric disorder and psychiatric
treatment using antidepressants are among the main risk
factors for suicide by poisoning [32].

While Frei et al. showed that suicide announcement
was frequent among patients with PD [33], we did not
observe a difference in rate of suicide announcement
between patients with and without known PD. We also
found that 14.3% of patients left a suicide note which was
about half as often as in a Japanese study of completed
suicides [34]. That study also demonstrated that patients
who committed suicide due to psychiatric illness tended
to write a suicide note less frequently [34] in line with
other investigators who showed that suicide victims
without a psychiatric history leave a suicide note more
often [35].

Patients in our study most often suffered from a mood
disorder, followed by stress disorder, personality disor-
der, schizophrenia, and addiction. In a previous study
involving predominantly deliberate self-poisoning cases
in Turkey, 28.5% patients had depressive disorder [36].
Depression, stress disorder and personality disorder were
the most frequent three diagnoses among the patients
with self-harm in Switzerland [28]. Mood disorder has
been previously identified as a risk factor for deliberate
self-poisoning [37]. Patients with bipolar affective disor-
der are at particularly high risk of suicide which is esti-
mated to be 17 to 20 times higher than in the general
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population [38]. Furthermore, psychiatric autopsies
reported in several studies demonstrated that suicide
completers are more likely to have more than one psy-
chiatric diagnosis [39, 40]. In contrast, in our study,
there was not a single fatality and only a small propor-
tion of severe poisonings (5.9%) in the combined PD
group. We found patients with combined PD and those
with mood disorder in our study most often used long-
term/on demand medication and had minor to moderate
PSS. Approximately a quarter of patients with combined
PD and those with mood disorder had suicidal idea-
tion before the current suicide attempt. The differences
between these two groups included a higher percentage
of patients with two or more SRB and prior psychiatric
care and medication in those with combined PD, while
those with mood disorder more frequently displayed sui-
cidal intent. These findings are similar to a previous study
in male prisoners showing that major depression fol-
lowed by psychosis, anxiety and addictive disorders are
associated with a severe suicide attempt [41].

Patients with schizophrenia had a higher severity of
poisoning, they received prior psychiatric care and medi-
cation, and preferably used their long-term/on demand
medicines. An increased risk of suicide in schizophre-
nia or schizoaffective disorder is well known and has
been estimated to have a lifetime prevalence of 5.6% [42].
Additionally, patients with schizophrenia did not dis-
tance themselves from suicide ideation after first SRB and
had the highest rate of admission to inpatient psychiatric
care. It was previously shown that patients with schizo-
phrenia or other psychotic disorder were most likely to
be discharged to a psychiatric hospital after deliberate
self-poisoning [43].

Addiction was the only group including more males
than females, thus corroborating the previous results in
patients with self-poisoning SRB [37, 44]. Prior psychi-
atric care or medication was infrequent and almost all
patients in this group attempted the suicide for the first
time. Most patients had no detectable trigger and did not
announce the suicide. Interestingly, patients with addic-
tion distanced themselves more often after second than
after first psychiatric exploration.

More than half of our patients were admitted to the
inpatient psychiatric care. Inpatient care group included
relatively more males than in other types of follow-
up, and most patients suffered from mood disorder or
combined disorder. The PSS was high and almost every
patient displayed suicidal behavior. Compared to our
study, other authors reported lower rates of institution-
alization after deliberate self-poisoning. For example,
Bjornaas et al. found that only 19.0% of patients were
institutionalized after SRB [45]. Furthermore, Carter
et al. reported that 29.2% of patients were referred to
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psychiatric hospital [43], whereas 65.2% were discharged
home or received outpatient care after SRB involving self-
poisoning. Moreover, these studies found that a much
fewer patients were discharged against medical advice
than in our study (2.0%-3.0% vs 26.2%, [43, 45]). How-
ever, these discrepancies could be explained by the strik-
ing differences in health care provision in the respective
countries. In line with our study, these authors reported
that patients referred to inpatient care were more often
male and suffered from mood disorder. The most fre-
quent diagnoses among fatal cases were other and no
psychiatric disorders. The latter supports the results of
two Swiss studies, which showed that the majority of sui-
cidal patients had not been previously diagnosed [26, 33].

Limitations

The limitations of our work include the retrospective
nature of the study, the monocentric setting, and a sus-
pected sampling bias. Since the survey was limited to
the inpatient-somatic stay of the patients, a long-term
follow-up of the patients is lacking. Furthermore, a cer-
tain degree of imprecision must be assumed as the infor-
mation on the ingested substances (if no toxicological
analysis was performed), pre-existing PDs or pre-existing
psychiatric medication, and details on circumstances
of the suicide were often based on incomplete informa-
tion provided by the patients or on information obtained
from external anamneses. Another limitation is that we
did not use standardized scales or questionnaires to dis-
tinct between suicidal and parasuicidal behavior or to
evaluate the degree of suicidal intent [46]. Moreover, in a
very few patients without psychiatric exploration, the dis-
crimination between suicidal and parasuicidal intent was
made by the admitting physicians who are less trained in
recognizing the motivation for SRB. For example, admit-
ting physicians were more likely to associate ingestion a
very small dose of a substance or discharge home with
parasuicidal rather than suicidal act. Therefore, there is a
risk that determination of intent could have been impre-
cise in patients without psychiatric interview. Finally,
since the data collection was not hypothesis-driven, but
it was rather aimed at capturing the interrelationships of
a variety of parameters, random findings may have arisen
due to multiple testing. Therefore, statistically significant
results should be interpreted as trends until they will be
validated in separate confirmatory studies.

Beside important limitations, our study has also
strengths. In addition to the relatively large number of
patients, the particular clinical setting that allows the
combination of internal medicine—toxicology-guided
treatment in close cooperation with a psychiatrist should
be emphasized. Most of the studies either focus on clini-
cal-toxicological details or focus on psychiatric aspects
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without involving the other discipline in each case. Our
interdisciplinary approach allowed the inclusion of a
very broad spectrum of patients ranging from clinically
asymptomatic to lethal poisonings. All patients received
toxicological or intensive medical treatment tailored to
the respective poisoning pattern. Subsequently, patients
with only mild psychiatric disorders or in crisis situations
were discharged to home or to further outpatient psychi-
atric care while those with severe psychiatric disorders
were transferred directly to further inpatient psychiatric
therapy for early psychiatric co-care.

Conclusion

This study identified female gender, age between 18 and
44 years, PD (particularly schizophrenia or mood disor-
der), history of attempted suicide and distancing from
suicide as factors associated with increased risk for sui-
cidal self-poisoning. Results of this study could be used
to further refine the suicide risk assessment by psychia-
trists and other treating physicians, who should be par-
ticularly sensitized to patients with this risk constellation.
These patients often suffer from a severe course of intoxi-
cation, possibly due to the choice of potentially more
harmful substances from their own psychiatric long-term
medication. Lack of a detectable trigger in patients with
a known PD could hinder identification of individuals
at risk of SRB, and these patients should be evaluated
more frequently. From the perspective of practical impli-
cations—detecting a profile at risk for a specific suicide
method, namely self-poisoning, could help to develop
more tailored preventive measures towards vulnerable
subgroups.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512991-022-00393-3.

Additional file 1. Characteristics of patients with multiple admissions.

Additional file 2. Circumstances of the suicide-related behavior, includ-
ing (a) season of the year, (b) time of day, (c) day of the week and (d) site.

Additional file 3. Relationship between known psychiatric disorder and
different variables.

Additional file 4. Distribution of different psychiatric disorders among
the patients classified into the combined psychiatric disorder group.

Acknowledgements
Not applicable.

Author contributions

ML contributed to the design and implementation of the study and to the
analysis of the results, collected the data and entered them into the database
and participated in the preparation of the manuscript. JS contributed to the
design and implementation of the study, collected the data, and entered
them into the database. CR contributed with analysis and interpretation of
data and revising the article of important intellectual content. AO performed
the statistical analysis of the data. TZ made substantial contributions to the


https://doi.org/10.1186/s12991-022-00393-3
https://doi.org/10.1186/s12991-022-00393-3

Lumpe et al. Annals of General Psychiatry (2022) 21:16

interpretation of data and manuscript review. MR contributed to the concep-
tion and implementation of the research and made substantial contributions
to the interpretation of data and manuscript review. FE initiated the study,
supervised the project, and made substantial contributions to the interpreta-
tion of data and manuscript review. SG participated in the conception and
design of the study, collection and assembly of the data, data analysis and
interpretation, and manuscript writing. All authors read and approved the final
manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. This research
did not receive any funds, grants, or other support.

Availability of data and materials
Data used for this analysis are available upon reasonable request to the cor-
responding author.

Declarations

Ethics approval and consent to participate

This study was performed in line with the principles of the Declaration of Hel-
sinki. Approval was granted by the Ethics Committee of Technical University
Munich (Approval number: 270/16 S). Due to the retrospective character of
the study a written informed consent was not obtained from patients.

Consent for publication
Not applicable.

Competing interests
The authors have no conflicts of interest to declare that are relevant to the
content of this article.

Author details

"Division of Clinical Toxicology and Poison Control Centre Munich, Depart-
ment of Internal Medicine Il, School of Medicine, Technical University

of Munich, Munich, Germany. 2Lungenfachkliniken Miinchen-Gauting, Gaut-
ing, Germany. 3Staburo GmbH, Munich, Germany. “Department of Psychiatry
and Psychotherapy, Klinikum Rechts der Isar, Technical University of Munich,
Munich, Germany. *kbo-Inn-Salzach Clinic, Wasserburg am Inn, Germany.

Received: 31 December 2021 Accepted: 7 May 2022
Published online: 09 June 2022

References

1. World Health Organization. Preventing suicide: a resource for non-fatal
suicidal behaviour case registration. 2014. p. 22. https://apps.who.int/iris/
bitstream/handle/10665/112852/9789241506717_eng.pdf.

2. Suizid - Anzahl der Selbstmorde in Deutschland bis 2018 Statista n.d.
https://de.statista.com/statistik/daten/studie/583/umfrage/sterbefaelle-
durch-vorsaetzliche-selbstbeschaedigung/ Accessed Feb 1 2021.

3. Haukka J, Suominen K, Partonen T, Lonngvist J. Determinants and
outcomes of serious attempted suicide: a nationwide study in finland,
1996-2003. Am J Epidemiol. 2008;167:1155-63. https://doi.org/10.1093/
aje/kwn017.

4. Chan Chee C, Jezewski-Serra D. Hospitalisations et recours aux urgences
pour tentative de suicide en France métropolitaine a partir du PMSI-MCO
2004-2011 et d'Oscour® 2007-2011. Saint-Maurice Inst Veill Sanit. 2014.
p. 1-51. https://www.santepubliquefrance.fr/content/download/182527/
2307205.

5. Kuo CJ, Gunnell D, Chen CC, Yip PSF, Chen YY. Suicide and non-
suicide mortality after self-harm in Taipei City, Taiwan. Br J Psychiatry.
2012;200:405-11. https//doi.org/10.1192/bjplop.111.099366.

6. Runeson B, Tidemalm D, Dahlin M, Lichtenstein P, Langstréom N. Method
of attempted suicide as predictor of subsequent successful suicide:
National long term cohort study. BMJ. 2010;341:186. https://doi.org/10.
1136/bmj.c3222.

7. Mergl R, Koburger N, Heinrichs K, Székely A, Toth MDM, Coyne J, et al.
What are reasons for the large gender differences in the lethality of

20.

AR

22.

23.

24.

25.

Page 13 of 14

suicidal acts? An epidemiological analysis in four European Countries.
PLoS ONE. 2015;10: €0129062. https://doi.org/10.1371/JOURNAL.PONE.
0129062.

Ardani AR, Naghibzadeh B, Farid Hosseini F, Asadpour Z, Khabazianzadeh
F. Temperament and character personality profile and affective tempera-
ments in self-poisoning nonlethal suicide attempters. Psychiatry Res.
2015;229:394-400. https://doi.org/10.1016/j.psychres.2015.06.035.

Gibb SJ, Beautrais AL, Fergusson DM. Mortality and further suicidal
behaviour after an index suicide attempt: a 10-year study. Aust New Zeal
J Psychiatry. 2005;39:95-100. https://doi.org/10.1080/j.1440-1614.2005.
01514.x.

. Yoshimasu K, Kiyohara C, Miyashita K. Suicidal risk factors and com-

pleted suicide: meta-analyses based on psychological autopsy studies.
Environ Health Prev Med. 2008;13:243-56. https://doi.org/10.1007/
$12199-008-0037-x.

. Zahl DL, Hawton K. Repetition of deliberate self-harm and subsequent

suicide risk: long-term follow-up study of 11 583 patients. Br J Psychiatry.
2004;185:70-5. https://doi.org/10.1192/bjp.185.1.70.

. CookR, Allcock R, Johnston M. Self-poisoning: current trends and

practice in a UK teaching hospital. Clin Med J R Coll Physicians London.
2008;8:37-40. https://doi.org/10.7861/CLINMEDICINE.8-1-37.

. Sarkhel S. Kaplan and Sadock’s synopsis of psychiatry: behavioral sciences

clinical psychiatry, 10th edition. Wolters Kluwer— Medknow Publications.
Indian J Psychiatry. 2009. https://doi.org/10.4103/0019-5545.58308.

. Kim B, Ahn JH, Cha B, Chung YC, Ha TH, Hong Jeong S, et al. Character-

istics of methods of suicide attempts in Korea: Korea National Suicide
Survey (KNSS). J Affect Disord. 2015;188:218-25. https://doi.org/10.1016/j.
jad.2015.08.050.

. Suokas J, Lénngyvist J. Outcome of attempted suicide and psychiatric con-

sultation: risk factors and suicide mortality during a five-year follow-up.
Acta Psychiatr Scand. 1991;84:545-9. https://doi.org/10.1111/j.1600-0447.
1991.tb03191 x.

. Too LS, Spittal MJ, Bugeja L, Reifels L, Butterworth P, Pirkis J. The associa-

tion between mental disorders and suicide: a systematic review and
meta-analysis of record linkage studies. J Affect Disord. 2019;259:302-13.
https://doi.org/10.1016/J.JAD.2019.08.054.

. Moitra M, Santomauro D, Degenhardt L, Collins PY, Whiteford H, Vos T,

et al. Estimating the risk of suicide associated with mental disorders:
a systematic review and meta-regression analysis. J Psychiatr Res.
2021;137:242-9. https://doi.org/10.1016/JJPSYCHIRES.2021.02.053.

. Silverman MM, Berman AL, Sanddal ND, O'Carroll PW, Joiner TE. Rebuild-

ing the tower of babel: a revised nomenclature for the study of suicide
and suicidal behaviors part 1: background, rationale, and methodology.
Suicide Life-Threatening Behav. 2007,37:248-63. https://doi.org/10.1521/
suli2007.37.3.248.

. Hawton K, Witt KG, Taylor Salisbury TL, Arensman E, Gunnell D, Hazell P,

et al. Psychosocial interventions for self-harm in adults. Cochrane Data-
base Syst Rev. 2016. https://doi.org/10.1002/14651858.CD012189.
Pompili M, Baldessarini RJ. Risk of suicide and all-cause mortality after
self-harm. Lancet Psychiatry. 2015;2:769-70. https://doi.org/10.1016/
$2215-0366(15)00212-6.

Ross JA, Woodfin MH, Rege SV, Holstege CP. Pediatric suicides reported
to US. poison centers. Clin Toxicol (Phila). 2022. https://doi.org/10.1080/
15563650.2022.2042013.

Persson HE, Sjoberg GK, Haines JA, De Garbino JP. Poisoning severity
score. Grading of acute poisoning. J Toxicol Clin Toxicol. 1998;36:205-13.
https://doi.org/10.3109/15563659809028940.

Mauri MMC, Cerveri G, Volonteri LLS, Fiorentini A, Colasanti A, Manfré S,
et al. Parasuicide and drug self-poisoning: analysis of the epidemiological
and clinical variables of the patients admitted to the Poisoning Treatment
Centre (CAV), Niguarda General Hospital Milan. Clin Pract Epidemiol Ment
Health. 2005. https://doi.org/10.1186/1745-0179-1-5.

Hendrix L, Verelst S, Desruelles D, Gillet JB, et al. Deliberate self-poisoning:
characteristics of patients and impact on the emergency department of
a large university hospital. Emerg Med J. 2013. https://doi.org/10.1136/
EMERMED-2011-201033.

Sorge M, Weidhase L, Bernhard M, Gries A, Petros S. Selbstvergiftung in
der Akutmedizin—2005-2012. Anaesthesist. 2015;64:456-62. https://doi.
0rg/10.1007/500101-015-0030-x.


https://apps.who.int/iris/bitstream/handle/10665/112852/9789241506717_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/112852/9789241506717_eng.pdf
https://de.statista.com/statistik/daten/studie/583/umfrage/sterbefaelle-durch-vorsaetzliche-selbstbeschaedigung/
https://de.statista.com/statistik/daten/studie/583/umfrage/sterbefaelle-durch-vorsaetzliche-selbstbeschaedigung/
https://doi.org/10.1093/aje/kwn017
https://doi.org/10.1093/aje/kwn017
https://www.santepubliquefrance.fr/content/download/182527/2307205
https://www.santepubliquefrance.fr/content/download/182527/2307205
https://doi.org/10.1192/bjp.bp.111.099366
https://doi.org/10.1136/bmj.c3222
https://doi.org/10.1136/bmj.c3222
https://doi.org/10.1371/JOURNAL.PONE.0129062
https://doi.org/10.1371/JOURNAL.PONE.0129062
https://doi.org/10.1016/j.psychres.2015.06.035
https://doi.org/10.1080/j.1440-1614.2005.01514.x
https://doi.org/10.1080/j.1440-1614.2005.01514.x
https://doi.org/10.1007/s12199-008-0037-x
https://doi.org/10.1007/s12199-008-0037-x
https://doi.org/10.1192/bjp.185.1.70
https://doi.org/10.7861/CLINMEDICINE.8-1-37
https://doi.org/10.4103/0019-5545.58308
https://doi.org/10.1016/j.jad.2015.08.050
https://doi.org/10.1016/j.jad.2015.08.050
https://doi.org/10.1111/j.1600-0447.1991.tb03191.x
https://doi.org/10.1111/j.1600-0447.1991.tb03191.x
https://doi.org/10.1016/J.JAD.2019.08.054
https://doi.org/10.1016/J.JPSYCHIRES.2021.02.053
https://doi.org/10.1521/suli.2007.37.3.248
https://doi.org/10.1521/suli.2007.37.3.248
https://doi.org/10.1002/14651858.CD012189
https://doi.org/10.1016/S2215-0366(15)00212-6
https://doi.org/10.1016/S2215-0366(15)00212-6
https://doi.org/10.1080/15563650.2022.2042013
https://doi.org/10.1080/15563650.2022.2042013
https://doi.org/10.3109/15563659809028940
https://doi.org/10.1186/1745-0179-1-5
https://doi.org/10.1136/EMERMED-2011-201033
https://doi.org/10.1136/EMERMED-2011-201033
https://doi.org/10.1007/s00101-015-0030-x
https://doi.org/10.1007/s00101-015-0030-x

Lumpe et al. Annals of General Psychiatry

26.

27.

28.

29.

30.

31

32.

33

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

(2022) 21:16

Oh SH, Park KN, Jeong SH, Kim HJ, Lee CC. Deliberate self-poisoning:
factors associated with recurrent self-poisoning. Am J Emerg Med.
2011;29:908-12. https://doi.org/10.1016/j.ajem.2011.03.015.

Beautrais A, Joyce P, Mulder R. Psychiatric illness in a New Zealand
sample of young people making serious suicide attempts. Psychol Med.
1998;111(1060):44-8.

Louise O, Philippe G, Yves D, Sebastie B, Marta B, loan C, et al. The imple-
mentation and first insights of the French-speaking Swiss programme
for monitoring self-harm. Swiss Med WKkly. 2019. https://doi.org/10.4414/
smw.2019.20016.

Alsén M, Ekedahl A, Lowenhielm P, Niméus A, Regnéll G, Traskman-Bendz
L. Medicine self-poisoning and the sources of the drugs in Lund. Sweden
Acta Psychiatr Scand. 1994;89:255-61. https://doi.org/10.1111/J.1600-
0447.1994.TB0O1510.X.

Spiller HHA, Ackerman JPJ, Smith GA, Kistamgari S, Funk AAR, McDer-
mott MMR, et al. Suicide attempts by self-poisoning in the United States
among 10-25 year olds from 2000 to 2018: substances used, temporal
changes and demographics. Clin Toxicol (Phila). 2020;58:676-87. https://
doi.org/10.1080/15563650.2019.1665182.

Coupland C, Hill T, Morriss R, Arthur A, Moore M, Hippisley-Cox J. Anti-
depressant use and risk of suicide and attempted suicide or self harm in
people aged 20-64: Cohort study using a primary care database. BMJ.
2015. https://doi.org/10.1136/BMJ.h517.

da Pires MC, C, da Silva T de PS, dos Passos MP, Sougey EB, Bastos Filho
OC. Fatores de risco para tentativa de suicidio por envenenamento:
Revisdo. Trends Psychiatry Psychother. 2014,36:63-74. https://doi.org/10.
1590/2237-6089-2013-0044.

Frei A, Bucher T, Walter M, Ajdacic-Gross V. Suicides in the Canton of
Lucerne over 5 years: subjects with and without psychiatric history and
diagnosis. Swiss Med WKly. 2013. https://doi.org/10.4414/SMW.2013.
13779.

Kuwabara H, Shioiri T, Nishimura A, Abe R, Nushida H, Ueno Y, et al. Differ-
ences in characteristics between suicide victims who left notes or not. J
Affect Disord. 2006;94:145-9. https://doi.org/10.1016/jjad.2006.03.023.
Paraschakis A, Michopoulos |, Douzenis A, Christodoulou C, Koutsaftis

F, Lykouras L. Differences between suicide victims who leave notes and
those who do not: a 2-year study in greece. Crisis. 2012,33:344-9. https://
doi.org/10.1027/0227-5910/a000150.

Ozdel O, Varma G, Atesci FC, Oguzhanoglu NK, Karadag F, Amuk T. Char-
acteristics of suicidal behavior in a Turkish sample. Crisis. 2009;30:90-3.
https://doi.org/10.1027/0227-5910.30.2.90.

Carter GL, Child C, Page A, Clover K, Taylor R. modifiable risk factors for
attempted suicide in Australian clinical and community samples. Suicide
Life-Threatening Behav. 2007;37:671-80. https://doi.org/10.1521/suli.
2007.37.6.671.

Hansson C, Joas E, Péalsson E, Hawton K, Runeson B, Landén M. Risk factors
for suicide in bipolar disorder: a cohort study of 12 850 patients. Acta
Psychiatr Scand. 2018;138:456-63. https://doi.org/10.1111/acps.12946.
Foster T, Gillespie K, McClelland R, Patterson C. Risk factors for suicide
independent of DSM-III-R axis | disorder: case—control psychologi-

cal autopsy study in Northern Ireland. Br J Psychiatry. 1999;175:175-9.
https://doi.org/10.1192/bjp.175.2.175.

Kim CD, Lesage A, Seguin M, Chawky N, Vanier C, Lipp O, et al. Patterns
of co-morbidity in male suicide completers. Psychol Med. 2003;33:1299—
309. https://doi.org/10.1017/50033291703008146.

Rivlin A, Hawton K, Marzano L, Fazel S. Psychiatric disorders in male
prisoners who made near-lethal suicide attempts: Case-control study. Br J
Psychiatry. 2010;197:313-9. https://doi.org/10.1192/bjp.bp.110.077883.
Palmer BA, Pankratz VS, Bostwick JM. The lifetime risk of suicide in schizo-
phrenia: a reexamination. Arch Gen Psychiatry. 2005;62:247-53. https://
doi.org/10.1001/archpsyc.62.3.247.

Carter GL, Safranko I, Lewin TJ, Whyte IM, Bryant JL. Psychiatric hospitaliza-
tion after deliberate self-poisoning. Suicide Life-Threatening Behav.
2006;36:213-22. https://doi.org/10.1521/5uli.2006.36.2.213.

Muheim F, Eichhorn M, Berger P, Czernin S, Stoppe G, Keck M, et al.
Suicide attempts in the county of Basel: results from the WHO/EURO
multicentre study on suicidal behaviour. Swiss Med Wkly. 2013. https://
doi.org/10.4414/smw.2013.13759.

Bjornaas MA, Hovda KE, Heyerdahl F, Skog K, Drottning P, Opdahl A, et al.
Suicidal intention, psychosocial factors and referral to further treatment:

46.

Page 14 of 14

a one-year cross-sectional study of self-poisoning. BMC Psychiatry.
2010;10:58. https://doi.org/10.1186/1471-244X-10-58.

Baertschi M, Costanza A, Canuto A, Weber K. The dimensionality of
suicidal ideation and its clinical implications. Int J Methods Psychiatr Res.
2019. https://doi.org/10.1002/MPR.1755.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1016/j.ajem.2011.03.015
https://doi.org/10.4414/smw.2019.20016
https://doi.org/10.4414/smw.2019.20016
https://doi.org/10.1111/J.1600-0447.1994.TB01510.X
https://doi.org/10.1111/J.1600-0447.1994.TB01510.X
https://doi.org/10.1080/15563650.2019.1665182
https://doi.org/10.1080/15563650.2019.1665182
https://doi.org/10.1136/BMJ.h517
https://doi.org/10.1590/2237-6089-2013-0044
https://doi.org/10.1590/2237-6089-2013-0044
https://doi.org/10.4414/SMW.2013.13779
https://doi.org/10.4414/SMW.2013.13779
https://doi.org/10.1016/j.jad.2006.03.023
https://doi.org/10.1027/0227-5910/a000150
https://doi.org/10.1027/0227-5910/a000150
https://doi.org/10.1027/0227-5910.30.2.90
https://doi.org/10.1521/suli.2007.37.6.671
https://doi.org/10.1521/suli.2007.37.6.671
https://doi.org/10.1111/acps.12946
https://doi.org/10.1192/bjp.175.2.175
https://doi.org/10.1017/S0033291703008146
https://doi.org/10.1192/bjp.bp.110.077883
https://doi.org/10.1001/archpsyc.62.3.247
https://doi.org/10.1001/archpsyc.62.3.247
https://doi.org/10.1521/suli.2006.36.2.213
https://doi.org/10.4414/smw.2013.13759
https://doi.org/10.4414/smw.2013.13759
https://doi.org/10.1186/1471-244X-10-58
https://doi.org/10.1002/MPR.1755

	Socio-demographic and psychiatric profile of patients hospitalized due to self-poisoning with suicidal intention
	Abstract 
	Objective: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Study design and setting
	Data collection
	Statistical analysis

	Results
	Patient characteristics
	Circumstances of suicide-related behavior
	Relationship between known psychiatric disorder and patient characteristics
	Relationship between different psychiatric disorders and patient characteristics

	Discussion
	Limitations
	Conclusion

	Acknowledgements
	References




