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ABSTRACT

Introduction: In the past decade, the number of deliberate self-poisonings involving young people has
increased strongly worldwide. This study aimed to gain insight into risk factors associated with deliber-
ate self-poisonings among children and adolescents reported to the Dutch Poisons Information Center.
Methods: A study was performed between 1 February 2022 and 31 January 2023 involving those
aged 8-17 years of age with deliberate self-poisoning. Data were collected on patient characteristics
(age, gender, body mass index and living situation) and exposure characteristics (type of toxicant, way
of acquiring toxicant and day of exposure).

Results: The Dutch Poisons Information Center was consulted about 1,424 deliberate self-poisonings
among children and adolescents (10-17 years old). A high percentage of patients were female (85
percent), had a body mass index classified as overweight/obese (27 percent) and lived in a mental
healthcare facility (13 percent). Patients mainly exposed themselves to pharmaceuticals, especially
over-the-counter medications such as paracetamol (46 percent) and ibuprofen (15 percent). Young
people living with parents/caregivers had higher odds of ingesting prescription pharmaceuticals or
over-the-counter medication, while those living in a mental healthcare facility were more likely to
ingest household products, personal care products or foreign bodies (predominantly batteries).
Discussion: This study sheds light on the pervasive issue of deliberate self-poisoning among children
and adolescents, advocating for poisoning prevention strategies and promoting mental health of
youth. Limitations include reliance on self-reported data from patients and the absence of clinical out-
come data.

Conclusions: Female gender, a high body mass index and living in a mental healthcare facility are asso-
ciated with in increased risk of deliberate self-poisonings in children and adolescents (10-17 years old).
Prevention of deliberate self-poisonings among youth could focus on restricting access to medication
and other potentially hazardous non-pharmaceuticals, such as household products and batteries, as well
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as limiting the sales of over-the-counter medication, especially paracetamol, to this young population.

Introduction

Self-harm rates among adolescents increased significantly all
over the world in recent years [1]. Worldwide, approximately
one in six adolescents participate in self-harm behavior [1],
and suicide was the fourth leading cause of death among
15- to 19-year-olds from 2000 to 2019 [2]. Approximately,
20% of all adolescent self-harm episodes involved deliberate
self-poisonings [1], and these often lead to emergency
department presentations and hospital admissions [3,4].

In the past decade, countries such as the United States
(US), the United Kingdom, Australia and Canada reported
substantial increases in deliberate self-poisonings among
children and adolescents [5-8]. For example, in the US, self-
poisoning suicide attempts among 10- to 18-year-old

children and adolescents increased by 94% from 2010 to
2018. For females, 10-15 years of age, this increase was even
higher at 151% [5].

The COVID-19 pandemic has had a considerable impact
on the mental health of children and adolescents. We
recently showed that the number of deliberate self-poison-
ings among 13- to 17-year-old adolescents reported to the
Dutch Poisons Information Center significantly increased by
45% from 2020 to 2021 (i.e., the second year of the COVID-
19 pandemic). This increase was most prominent among 13-
to 15-year-old girls [9]. In France, they observed a similar
increase in the number of deliberate self-poisonings among
12- to 24-year-olds starting in the second half of 2020, espe-
cially among females [10]. Similarly, in the US, the number of
deliberate self-poisonings among children and adolescents of
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10-19 years of age increased by 30% in 2021 compared to
pre-pandemic rates in 2019. This increase was greatest
among females and adolescents of 10-15 years of age [11].
Additionally, US poison center data showed that exposures
with suicidal intent among adolescents during the first
1.5 years of the COVID-19 pandemic caused moderate/major
health effects more frequently and had a higher mortality
compared to pre-pandemic years [12].

Patient-specific risk factors for deliberate self-poisonings
in childhood and adolescence have not been studied exten-
sively. Nonetheless, several potential risk factors for deliber-
ate self-poisoning in adolescence have been proposed,
including female gender [5,13-16], pre-existing psychiatric
disorders [17-19], school days [9,13,20], school calendar
[13,14,20], poor school performance, stress, not living with
both parents (for males), recurring drunkenness, daily smok-
ing [21] and the urbanization level of the patient’s resi-
dence [14].

To further understand the phenomenon of deliberate self-
poisoning among young people, we characterized deliberate
self-poisonings among children and adolescents from
1 February 2022 up to and including 31 January 2023 on the
following aspects: age, gender, body mass index, involved
toxicant(s) (and method of acquisition), living situation and
day of exposure. The aim of the study was to identify risk
factors for deliberate self-poisonings in this age group in
order to suggest preventive strategies to protect this young
population.

Materials and methods
Study design and patient population

The current study was an observational study analyzing
inquiries to the Dutch Poisons Information Center about
deliberate self-poisonings among children and adolescents
from 1 February 2022 to 31 January 2023. Inquiries involving
children and adolescents (from 8 to 17 years of age inclusive)
who exposed themselves to substances with the (suspected)
intent of self-harm were included. Criteria for exclusion were
age <8 years, unintentional exposures (e.g., medication
errors) and intentional non-deliberate self-poisonings (i.e.,
recreational use of illicit drugs or alcohol, nonmedical use of
medication (outside the realm of deliberate self-poisoning,
e.g., performance enhancement) and as a consequence of
peer pressure). Cases were assessed against the inclusion
and exclusion criteria by three authors, and any disagree-
ments were resolved through consensus.

For the purpose of this study, specialists in poison infor-
mation recorded additional information during telephone
inquiries to the Dutch Poisons Information Center that met
the aforementioned inclusion criteria. This information con-
cerned the patient’s height, living situation and additional
information about the exposure. The living situation was
either classified as living at home with parents or caregivers,
or a living situation with additional mental healthcare (e.g.,
psychiatric facility, assisted living, and group home) or other
(e.g., foster care, family replacement home, refugee center,
juvenile detention center, care farm or other). In the case of

ingestion of medication, enquiries were made as to whether
the medication was prescribed to the patient. For non-pre-
scribed medicines, it was asked how the patient obtained
this medication (e.g., freely available at home, someone else’s
medication or purchased at a drug store). Multiple inquiries
to the Dutch Poisons Information Center regarding the same
patient and same exposure(s) were analyzed as a single case.
Additional relevant information, such as gender identity, was
also noted.

The Dutch Medical Research Involving Human Subjects
Act did not apply to this study. Therefore, no explicit consent
from the patients was required.

Statistical analysis

Descriptive statistics were used to summarize patient demo-
graphics (e.g., age, gender, body mass index, and living situ-
ation), exposure characteristics (e.g., type of toxicant, way of
acquiring toxicant and day of exposure) and treatment
advice. All categorical data were first assessed using frequen-
cies and percentages. Subsequently, Chi-square (y?) tests
were performed, followed by the determination of odds
ratios to assess the presence and strength of any
associations.

The median number of deliberate self-poisonings per
weekday (Monday to Friday) and during the weekend
(Saturday and Sunday) was calculated, after which a Mann-
Whitney U-test was performed to compare both types of
days. Similarly, the median ingested doses of paracetamol
(acetaminophen) and ibuprofen were calculated for children
and adolescents living at home with parents/caregivers and
those living in a mental healthcare facility, after which a
Mann-Whitney U-test was performed to compare both types
of living conditions.

Statistical analyses were conducted using R (version 4.0.3)
(R Foundation for Statistical Computing, Vienna, Austria) and
IBM SPSS Statistics (Version 26; IBM, Armonk, NY).

Dutch Poisons Information Center procedures and
definitions

The Dutch Poisons Information Center provides a 24/7 infor-
mation service, which can be consulted by healthcare profes-
sionals for information on the diagnosis and management of
acute poisonings, serving the entire Dutch population of
17.6 million. During an inquiry, data are collected in a stand-
ardized manner about patient and exposure characteristics,
intention, clinical symptoms at the time of the inquiry, and
treatment advice. The clinical outcome of the poisoning is
unknown in most cases since follow-up of cases is not a
standard procedure.

For every patient with known weight and height, the
body mass index was calculated by dividing weight (kg) by
the square of height (m?). Using the gender- and age-specific
cut-off points for body mass index in childhood developed
by the International Obesity Task Force, body mass index
was subdivided into three groups: (1) underweight (thinness
grade 2), (2) normal weight and (3) overweight and obesity



[22,23]. For each age, the mean reference of that age was
used as a cut-off point.

Pharmaceutical exposures were subdivided into different
pharmaceutical classes based on their Anatomical
Therapeutic Chemical code. Non-pharmaceutical products
were subdivided into categories based on the Dutch Poisons
Information Center classification system (household products,
personal care products, drugs and legal stimulants (such as
alcohol and tobacco), plants, foods and herbs, foreign
bodies, disinfectants and other products) (Supplementary
Table 1).

The Dutch Poisons Information Center performs a risk
assessment based on the reported exposure dose (mg/kg
body weight), the time passed since exposure and current
symptoms. This results in one of the following treatment
advice options (based on a pure medical toxicological point
of view): (a) observation at home/mental healthcare facility
(when estimated to be no or a mild intoxication) or (b) fur-
ther medical examination by a physician, followed by hos-
pital observation if necessary (when estimated to be a
potentially moderate/severe intoxication). In case of unreli-
able or unclear history with respect to the ingested dose, the
diagnostic and treatment approach defaults to the worst-
case scenario for managing the patient. Observation in a
hospital or a psychiatric facility could also be warranted
because of psychiatric reasons. However, in the Netherlands,
that decision is up to the patient’s physician (e.g., general
practitioner or emergency physician) and not the Dutch
Poisons Information Center.

Results
Patient characteristics

In total, the Dutch Poisons Information Center received
32,415 inquiries on acute human intoxications between 1
February 2022 and 31 January 2023. Of these, 3,029 involved
children and adolescents from 8 to 17 years of age, of which
1,424 were included as child and adolescent deliberate self-
poisoning (Figure 1). No patients under the age of ten were
included since none of these exposures were identified as
deliberate self-poisoning. The median age was 15 (interquar-
tile range: 14-16) years. Of all unintentional exposures
among children and adolescents of 8 through 17 years of
age from 2016 up until 2022, the average percentage of calls
about males was 47%, for females 43%, and for the remain-
ing cases, the gender was unknown. Of all deliberate self-
poisoning cases in this age group, the majority of patients
were female (85%, n = 1206) (Table 1). Our study population
consisted of a relatively high percentage of children and
adolescents who identify as transgender (2%, n = 23).

Body mass index could be calculated for 54% of patients
(n = 776). The median body mass index was 21.0 (interquar-
tile range: 18.9-24.2). Body mass index was classified as
underweight in 2% (n = 15), healthy weight in 71%
(n = 552) and overweight or obese in 27% (n = 209) of
patients. In 2022, the percentage of overweight or obese
children and adolescents (12- up to and including 17-year-
olds) in the general Dutch population was 14.6% [24],
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indicating that our study population contained a numerically
higher percentage of overweight or obese young people.

Of all children and adolescents of 10-17 years of age,
64% were living with parents or caregivers (n = 913), 13%
lived in a mental healthcare facility (n = 187), and 5% lived
in a group home or assisted living facility (n = 72). For 3%,
the living situation was categorized as "other" (n = 45),
including foster care, refugee center, juvenile detention cen-
ter, etc. For 15%, the living situation was unknown (n = 207)
(Table 1). For comparison, the percentage of children and
adolescents (12- up to and including 17-year-olds) in the
general Dutch population living in a mental healthcare facil-
ity or group home/assisted living facility in 2022 was 0.1%
and 1%, respectively [25,26], showing that children living in
a mental healthcare facility or group home/assisted living
facility were numerically over-represented in our study.

Exposure characteristics

During deliberate self-poisonings, children and adolescents
more frequently exposed themselves to a single substance
(72%, n = 1,028) than to multiple substances (28%, n = 396).
Patients ingested over-the-counter medicines/freely available
supplements in 61% of the cases (n = 867) and prescription
pharmaceuticals in 38% (n = 540).

For those exposed to prescription pharmaceuticals
(n = 540), this was prescribed to the patient in 63% of cases
(n = 338), while in 22% someone else’s medication was used
(n = 119) and in 18% of cases the source of the medicine
was unknown (n = 99). Note that the total percentage
exceeds 100 because a single patient might ingest more
than one type of medicine. Over-the-counter medicines and
freely available supplements (n = 867) were often present at
home or a mental healthcare residence (26%, n = 227) or
were bought by the patient (10%, n = 84). However, in the
majority of cases, it was unknown how the patient acquired
the medication (64%, n = 557).

A smaller percentage of patients was exposed to non-
pharmaceutical products, including household products (5%,
n = 65) such as bleach or detergents, personal care products
(2%, n = 28), nail polish remover or shampoo, disinfectants
(1%, n = 12) or foreign bodies (1%, n = 12), predominantly
batteries (n = 10) (Supplementary Table 1).

Exposure type related to living situation

Children and adolescents living in a mental healthcare facility
had higher odds of using household products (4% P < 0.001;
odds ratio = 4.151, 95% confidence interval [2.292, 7.518]) or
personal care products (x% P < 0.001; odds ratio = 6.747; 95%
confidence interval [2.912, 15.631]) in deliberate self-poisonings
than children and adolescents living at home with parents or
caregivers. Those living in a mental healthcare facility were
more likely to ingest foreign bodies (n = 8), as no cases were
reported for children and adolescents living at home with
parents or caregivers. In contrast, children and adolescents liv-
ing with parents or caregivers had higher odds of using pre-
scription medications (}52, P < 0.001; odds ratio = 2.165; 95%
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Total number of patients:

32,415

A 4

Children/adolescents, 8-17 years:

3,029

A 4

Children/adolescents, 8-17 years,
Unintentional exposures:
1,363

Children/adolescents, 8-17 years,

Intentional exposures:
1,666

A 4

A 4

Children/adolescents, 8-172 years,
Intentional, deliberate self-poisoning:

1,424

Children/adolescents, 8-17 years,
Intentional, non-deliberate self-poisoning®:
242

aThere were no children aged 8 and 9 involved in deliberate self-poisonings.
bIntentional exposures in the context of recreational use of illicit drugs or alcohol and nonmedical use of medication (outside the realm of
deliberate self-poisoning, e.g. performance enhancement) or as a consequence of peer pressure.

Figure 1. Patient selection flow-chart, covering all inclusions from 1 February 2022 until 31 January 2023.

Table 1. Patient characteristics of deliberate self-poisonings among children
and adolescents reported to the Dutch Poisons Information Center.

Characteristic

n = 1,424, n (%)

Age, years®
10

Non-binary
Unknown
Living situation
At home with parents or caregivers
Residence with mental healthcare
Mental healthcare facility
Group home/assisted living
Other
Foster care
Family replacement home
Refugee center
Care farm
Juvenile detention center
Other
Unknown

216 (15.2)
1,206 (84.7)
1 (0.1)

)

[
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?For the ages 8 and 9, no patients were included.

PEighteen of the males included were reported to be transgender (biologically

female).

Five of the females included were reported to be transgender (biologically

male).

confidence interval [1.506, 3.112]) and over-the-counter medi-
cation (;(2, P = 0.012; odds ratio = 1.436; 95% confidence
interval [1.047, 1.970]) in deliberate self-poisonings compared
to children and adolescents living in a mental healthcare facil-
ity (Table 2).

Treatment advice

Observation at home (n = 647) and medical evaluation by a
physician/hospital observation (n = 777) were recommended
for 45% and 55% of the patients, respectively. There was no
significant difference in the treatment advice given to chil-
dren and adolescents living in a mental healthcare facility
and those living with parents or caregivers (5%, P = 0.133).
For the three most frequently used pharmaceuticals, i.e.,
paracetamol, ibuprofen and methylphenidate, the body
weight-corrected doses in mg/kg were determined if body
weight and reported ingested dose were known. The median
dose for paracetamol, ibuprofen and methylphenidate was
140.0mg/kg (interquartile range: 87.8-200.0; n = 602),
70.2mg/kg (interquartile range: 43.6-123.1; n = 196) and
2.9mg/kg (interquartile range: 1.6-4.8; n = 73), respectively.
Dose threshold values used by our poison center to deter-
mine whether an intake requires further medical assessment
or observation are 150 mg/kg for paracetamol, 200 mg/kg for
ibuprofen and 3mg/kg for methylphenidate. Therefore,
based on the self-reported ingested dose and patients’



Table 2. Top 10 substances used in deliberate self-poisoning among children and adolescents living at home with parents/caregivers and children and adolescents living in a mental healthcare facility.

Living at home with parents/caregivers (n = 913), n (%) Living in a mental healthcare facility (n = 187), n (%)

All deliberate self-poisonings (n = 1,424), n (%)
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Paracetamol
Ibuprofen
Fluoxetine

Methylphenidate
Oxazepam
Quetiapine

Household products®
Naproxen
Sertraline
Aripiprazole

Paracetamol
Ibuprofen
Household products®
Methylphenidate
Fluoxetine
Quetiapine
Oxazepam
Melatonin
Naproxen
Aripiprazole

10

ry Table 2 for a more detailed description of which products are included as household products.

*This included all household products. See Supplementa
BThis included all personal care products. See Suppleme

ntary Table 2 for a more detailed description of which products are included as personal care products.

“This included all foreign bodies, which were mostly batteries (n = 6). See Supplementary Table 2 for a more detailed description of which products are included as foreign bodies.
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weight, a substantial number of patients who ingested para-
cetamol or methylphenidate were advised to be referred to
a hospital for treatment (Supplementary Figure 1).

Regarding paracetamol exposures, children and adoles-
cents living in a mental healthcare facility ingested a signifi-
cantly higher dose (median = 175.8mg/kg; interquartile
range: 124.0-260.6; n = 56) compared to those living at
home with parents/caregivers (median = 136.7 mg/kg; inter-
quartile range: 86.3-191.9; n = 434, P = 0.002). For ibupro-
fen, the difference in dose ingested was not significantly
different for the two living conditions (P = 0.209).

Weekdays versus weekend

The exact day of exposure was known for 88.2% of deliber-
ate self-poisonings (n = 1,256). The average number of delib-
erate self-poisonings per day was significantly higher from
Monday to Friday (median = 3; interquartile range: 2-5)
compared to the weekend (median = 2; interquartile range:
1-4; P < 0.001).

Discussion

Our study showed that in children and adolescents aged
between 10 and 17 years, female gender, a high body mass
index and living in a mental healthcare facility are associated
with an increased risk of deliberate self-poisoning. The high
prevalence of female deliberate self-poisonings is in accord-
ance with studies from other Western countries [5-8]. In con-
trast, unintentional exposures in this age group affected
males more than females by a ratio of 1.11:1. The dispropor-
tionate representation of females in deliberate self-poison-
ings may be associated with the severe mental health
deterioration that has been reported especially among
females of 11- to 16-years-old in the Netherlands between
2017 and 2021 [27]. Another remarkable finding was that a
considerable percentage of our study population identified
as transgender (2%). This overrepresentation might be
explained by the increased risk of adolescent suicide
attempts and self-harm among sexual minorities [28,29].
Children and adolescents who are overweight/obese were
also overrepresented in this study in comparison to the gen-
eral population. This may be related to the association found
between obesity and depression [30], as depression is a risk
factor for self-poisoning behavior [17-19].

Multiple studies have suggested that deliberate self-poi-
sonings correlate with schooldays, with fewer self-poisoning
attempts during the weekend compared to the weekdays
[9,13,20,31]. This study shows a similar trend. School-related
factors, such as bullying or pressure to perform, could pos-
sibly explain this finding, as the risk of self-harm is consider-
ably higher when an adolescent is a victim or a perpetrator
of bullying [32,33].

In our study, children and adolescents mainly exposed
themselves to pharmaceuticals, with over-the-counter medi-
cation most commonly involved. Paracetamol and ibuprofen
were involved in more than half of the cases. Nearly half of
the patients who ingested paracetamol took a dose that
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could potentially cause severe liver damage. This shows the
relatively high doses that are often ingested by children and
adolescents and the potential severity of these deliberate
self-poisonings. Future studies could consider looking into
the health consequences of these deliberate self-poisonings,
as in this study outcome data were not available.

Living in a mental healthcare facility was linked to a
higher risk of deliberate self-poisoning compared to the gen-
eral Dutch population in our study. This can be explained by
the fact that young people living in mental healthcare facili-
ties often exhibit psychiatric or behavioral problems.
Furthermore, children living in a mental healthcare facility
had higher odds of being exposed to household products,
personal care products and foreign bodies (mostly batteries)
compared to children and adolescents living at home with
parents/caregivers. In contrast, children and adolescents who
lived with parents/caregivers had higher odds of exposure to
pharmaceuticals and over-the-counter medication compared
to children and adolescents living in a mental healthcare
facility. This may be related to greater awareness of the safe
storage of medicines in mental healthcare facilities compared
to private households, and, as a consequence, a shift towards
household products involved in deliberate self-poisonings.
Therefore, safe storage of pharmaceuticals, but also of house-
hold and personal care products, should be promoted, which
could be achieved by educating parents and healthcare
workers about the potential danger of certain substances.

Due to the high number of paracetamol poisonings in
Western society, multiple European countries such as France,
the United Kingdom and Switzerland, have prohibited the
sales of paracetamol and/or restricted the packaging size of
paracetamol at pharmacy and non-pharmacy outlets. An
international survey across European poison centers revealed
that packaging size restrictions were not effective in lowering
the number of paracetamol-related inquiries [34]. In contrast,
countries that limited the sales of paracetamol at non-phar-
macy outlets did report a lower number of inquiries about
paracetamol poisonings [34]. Additionally, prohibiting the
sales of paracetamol to children and adolescents below
18 years of age resulted in a 17% reduction in admissions of
young people (10-17 years) with paracetamol poisoning in
Denmark [35]. Therefore, limiting the sales of paracetamol at
non-pharmacy outlets and restricting the sales of paraceta-
mol to children and adolescents up to the age of 18 may be
effective preventive measures to reduce the number of delib-
erate self-poisonings with paracetamol in children and ado-
lescents in the Netherlands.

Lastly, easy access to mental healthcare and early identifi-
cation, assessment and treatment of children and adoles-
cents with mental health problems is of utmost importance
to prevent deliberate self-poisonings. Educating parents/care-
givers, teachers and medical professionals to detect warning
signals of suicidal behavior could be of great value.

This study has some important limitations. Consultation of
the Dutch Poisons Information Center for acute intoxications
is not mandatory, so not every deliberate self-poisoning is
reported to the Dutch Poisons Information Center. It is likely
that the Dutch Poisons Information Center is more likely to

be consulted about more severe or rare exposures, and less
severe poisonings or those with a well-known treatment
protocol (such as paracetamol) may be underreported.
Additionally, all inquiries are based on self-reporting by
patients to medical responders and are therefore prone to
bias and error. There may also be a reporting bias, with cer-
tain institutions more likely to make enquiries, or with certain
patient information more available for specific patient
groups. Exposures are generally not analytically confirmed.
Due to anonymous data collection, one individual may have
been included several times in case of repeated self-poison-
ings. The Dutch Poisons Information Center does not rou-
tinely perform follow-up; therefore, no outcome data are
available for these poisonings. Finally, for a small subset of
exposures (approximately 3%), the true intent of the patient
was not clearly stated. In these cases, inclusion was based on
the dose ingested and exposure scenario.

Conclusions

In this study female gender, a high body mass index and liv-
ing in a mental healthcare facility are all associated with an
increased risk of deliberate self-poisoning among children
and adolescents. Measures to prevent future deliberate self-
poisoning among children and adolescents should include
educating parents and healthcare workers, restricting access
to medication and potentially harmful non-pharmaceuticals
and limiting the sales of over-the-counter medication.
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