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Abstract

Introduction and Purpose: Drug poisoning among children and adolescents is an increasing

public health issue worldwide and in Poland. Intentional poisonings, especially suicide

attempts, are on the rise, often involving over-the-counter (OTC) medications, with

paracetamol being the most commonly used substance. This paper aims to analyze the

prevalence, characteristics, and implications of drug poisonings in youth, focusing on social

and mental health factors, particularly during the COVID-19 pandemic.

Materials and Methods: The study is based on retrospective data collected from Polish cities

published between 2014 and 2023, examining hospital admissions, demographic trends, and

poisoning agents.

Results: The study reveals a significant increase in suicide attempts, especially during the

COVID-19 pandemic. Paracetamol poisoning remains the leading cause of intentional

overdoses, with severe cases potentially resulting in acute liver failure or death if untreated.

Girls account for a disproportionate number of cases, and many adolescents who attempt

suicide lack prior psychiatric diagnoses. Seasonal trends and shifts in age demographics

suggest changing patterns in poisoning incidents.

Conclusions: The findings emphasize the need for improved mental health education, early

intervention, and caregiver awareness. Strengthening psychological support and implementing

stricter regulation of OTC drugs are crucial to addressing the root causes of youth suicide
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attempts. Proactive measures, such as teaching problem-solving skills and expanding access

to mental health services, are essential to mitigating this growing public health challenge.

Key words: suicide attempt, paracetamol, poisoning

Introduction

Poisoning is defined as a medical condition caused by a toxic substance entering the body

from the external environment. The increasing prevalence of intentional poisoning in children

is a medical, psychological and social problem. The phenomenon is reaching similar

proportions to injuries or accidents that are common in this age group. [1]

The overdose of drugs by adolescents for suicidal or intoxicating purposes is a problem in

Poland and worldwide. The most common drugs used for this purpose are over-the-counter

(OTC) drugs, as opposed to Rx drugs, which are prescribed by a doctor. [2] Some common

painkillers, cold remedies and antihistamines also contain psychoactive substances such as

pseudoephedrine, ephedrine, codeine and others. [2,3] Pharmaceutical substances are used in

suicide attempts mainly by female patients. The most commonly used drugs are painkillers,

and the most commonly reported substance is paracetamol. [2]

Description of the problem

Acute drug poisoning is the most common cause of hospital admissions to toxicology

departments. [4] Within the group of suicide poisonings, drugs are the most common toxic

agent, accounting for 90% of all suicide attempts in adolescents. Acute poisoning deaths are

most common after ingestion of opiates, psychoactive substances, paracetamol, salicylates,

cardiovascular drugs and psychotropic drugs.[5]

The literature reports paediatric cases of intentional and unintentional drug poisoning.[6]

There are also examples of patients who have become dependent on the drugs used.[2]

According to the data analysed, the incidence of drug poisoning has remained similar in all

age groups for many years. In recent years, with the increase in suicide attempts, there has

been an increase in suicidal poisoning among children and adolescents up to the age of 18.

Data from the Police Headquarters show that in 2021, 1,496 children and adolescents under

the age of 18 attempted suicide (85 attempts were made by children between the ages of 7 and

12). Of these attempts, 127 were fatal. Compared to 2020, this represents a 77% increase in

suicidal behaviour and a 19% increase in deaths. From January to November 2023, 1,966

suicide attempts were recorded among children and adolescents. [7]
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Literature review

The paper is based on data from retrospective studies from several selected Polish cities

(Warsaw, Suwałki, Krakow, Lublin, Białystok, Poznań) [2,5,6,8,9] published between 2014

and 2023. Drug poisoning is more common among girls than boys in all measurements. At the

Regional Hospital in Suwałki between 2013 and 2018, girls were the largest group of

poisoned patients among those surveyed, accounting for 56% of all children admitted to the

hospital; boys were a slightly smaller group, accounting for 44% of patients.[8] In the 2022

Lublin study, female poisonings accounted for 70%. [9] A similar finding of 80% of

poisonings in girls was reported in a study conducted in Krakow during the pandemic. [5]

In a study published in 2017 by D. Suchecka et al. from Białystok and Poznań, intentional

poisonings outnumbered accidental ones, and the largest group hospitalised for thwarted

suicides in Poland were girls aged 12-14 years.[2] Similar findings were presented by T.

Jackowska in 2014, analysing the largest group of 18,000 children cited in the Polish

literature, in which 54.8% of patients deliberately and intentionally ingested a substance

leading to poisoning.[6] In the peri-pandemic period in a hospital in Lublin, 94.2% of

poisonings were intentional and 39.8% were suicide attempts.[9] In Krakow in 2021-2022,

52.4% were suicides. During the COVID-19 pandemic, 69% of hospital admissions were for

attempted suicide among patients aged 15-17 years. [5] In contrast to surveys conducted five

years earlier, suicide attempts were twice as common in the 15-17 age group as in the 11-14

age group. [8]

Accidental poisoning mainly affects young children up to the age of 5, most frequently

between the ages of 2 and 3. The incidence of this type of poisoning decreases with age.

There are discrepancies in the seasons cited to confirm the seasonality of the number of

intentional drug poisonings in children. D. Suchecka writes of a spring-summer seasonality,

Milewska E. of an early spring seasonality, while Sosnowska W. notes that the highest

number of cases occurs in autumn. [2,8,9] However, the results of the studies from Krakow

and Lublin unanimously show that the frequency of suicide attempts by teenagers increased

with the duration of the epidemic. An example is April 2022, when more than twice as many

suicide attempts were recorded as in April 2021 and up to 13 times as many as in the

corresponding month of 2020. [5,9]

During the pandemic period, drugs were the main poisoning agent, accounting for 55% of

poisonings. Drugs and ethanol accounted for 29.2% and 28.3% respectively. Drugs were more

often chosen for suicide by girls than by boys. Alcohol, on the other hand, was used more
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often by boys. 83% made one suicide attempt and 17% made at least two attempts during the

period. [5,9]

One in four hospital admissions was due to young people using two methods to end their lives

- the most common being self-poisoning and self-harm. In a study carried out in Krakow

between 2020 and 2022, three methods of attempted suicide (including hanging) were

recorded in two boys and one girl in the over-14 age group.[5] A similar selection of

substances according to gender was shown by W. Sosnowska.[9] Drugs were the most

common cause of poisoning in girls, accounting for 63.1 per cent of the patients surveyed.

The percentages of ethanol and drug poisoning were similar to those in the above study, with

ethanol poisoning occurring in 23.8% and drug poisoning in 21.4%. In boys, drugs were the

most common cause of poisoning. Drug intoxication was found in 47.2% of the patients

studied. Ethanol was consumed by 38.9% and drugs by 33.3% of the boys. [2,5,6,8,9]

Multi-substance poisoning accounted for 8.9% in a nine-year study completed in 2012 in

Warsaw.[6] Ten years later, results from a study in Lublin showed a similar figure of 7%.[9]

Most poisonings caused by taking medicines that can be bought without a prescription are due

to drugs in the analgesic, antipyretic or respiratory group.[2] They are also a method of

attempted suicide, especially among girls. In all the studies collected, paracetamol is the

substance responsible for the highest number of intentional poisonings. Starting with the

oldest of the collected studies, poisoning with this substance accounted for 27.3%

(Warsaw).[6] In the 2013-2018 analysis of a group of patients aged between 9 and 18 years, it

was 7%, again the highest percentage for a single substance.[8] During the pandemic period,

antidepressants and antipsychotics had the highest percentage of all drugs used for self-

poisoning, both for mono- and multi-drug poisoning, but when considering a single substance

rather than a group of drugs, paracetamol was the most commonly used.[5,9] Similar findings

were reported by Rita Farah et al, who showed that during the COVID-19 pandemic, suicide

attempts involving intentional drug use increased among children and adolescents. The

substances most commonly implicated in overdose were paracetamol and ibuprofen, sertraline,

fluoxetine and diphenhydramine. [10]

The COVID-19 pandemic had a particular impact on the deterioration of young people's

mental health. Data show that surveys conducted in 2020 and 2021 indicate higher than usual

levels of stress, insomnia, anxiety and depression in the general population during the

COVID-19 pandemic. The chronic stress of uncertainty, lack of peer contact and inadequate

mental health support during this difficult time has become a serious threat to the mental

health of children and adolescents.[11]
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Paracetamol the most frequently chosen substance for suicidal purposes

Paracetamol is one of the most common drugs accidentally ingested by children.[12] The link

between paracetamol and hepatotoxicity is well established. Its widespread use has made it

one of the most common drugs associated with both unintentional and intentional poisoning

and toxicity. Although therapeutic and unintentional overdoses usually occur in children, liver

damage or death from paracetamol poisoning appears to be rare compared with adults.

Nevertheless, paracetamol is currently the most important and common identifiable cause of

acute liver failure in children. [13]

An analysis of paediatric cases of chronic paracetamol poisoning suggests that the safety

margin for frequent use of therapeutic doses of paracetamol in infants and young children is

much lower than previously thought.[12] Childhood poisoning represents a pervasive and

substantial public health concern, with a heightened prevalence observed among children

under five years of age, attributable to their innate inquisitiveness and tendency towards

impulsive behaviour. [14] The paper, published by A Penn and N Buchanan, highlights the

need to reassess the safety of paracetamol in the context of chronic therapy in infants and

young children. [12]

It is frequently asserted that an act of suicide represents a cry for help. In accordance with the

findings of international research, the 2020 pandemic has had a significant impact on the

frequency of suicide attempts among children. [15]

Studies from Poland show that a increase in suicide attempts was observed in the context of

the COVID-19 pandemic, when adolescents experienced social isolation, anxiety about the

future and a decrease in the availability of psychological support.[5,9]

Although a number of steps have been taken in Poland in recent years to increase the

availability of psychological and psychiatric support, the results show an increase in the

number of suicide attempts, especially during periods of crisis, suggesting a need to improve

the support system in the face of changing social and psychological conditions.[7]

Paracetamol poisoning in Poland and worldwide

In Poland and worldwide, paracetamol poisoning represents a significant cause of drug

poisoning cases among adolescents. [6-9] The data are worrying given that paracetamol is

usually perceived as a safe drug with minimal risk to healthy adults. However, the reality is

that its overdose can lead to severe liver damage and, in extreme cases, death. [16]

A similar trend is observed on a global scale. For instance, in 2021, US poison centres

received over 80,000 cases involving paracetamol.[17] In Australia, paracetamol is a

frequently prescribed medication for cases of intoxication and accidental overdose in both
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adults and children. Paracetamol poisoning has been identified as the most prevalent cause of

severe acute liver injury in the country.[18] In Canada, it is estimated that approximately

4,500 hospital admissions per year are attributable to paracetamol. [17]

A popular painkiller - the effects of overdose

The choice of paracetamol as a deliberate poisoning agent is probably due to its popularity, its

availability in pharmacies and the fact that it can be bought without a prescription. Children

can often find it at home or buy it themselves from a pharmacy without arousing the suspicion

of the pharmacist.[2]

Groups with a heightened risk of toxic poisoning and liver damage can be identified. Such

groups may include patients suffering from glutathione deficiency, for example those with

diabetes, malnourished individuals, and those prescribed antiepileptic medications that induce

cytochrome P-450, such as carbamazepine or phenytoin. [19,20]

The toxic effects of the pharmaceutical compound may be observed in patients experiencing

elevated stress levels when administered a dosage lower than the previously mentioned 6 g.

The onset of toxic effects has been documented as early as 4 g or 100 mg/kg/day. There is an

increasing body of evidence suggesting a link between the occurrence of liver damage and

deaths from liver failure and the development of chronic liver disease. Furthermore, there is a

growing association between liver failure and the chronic use of excessive doses of

paracetamol. [21-23]

It has been demonstrated that doses exceeding 100 mg/kg/day in paediatric patients may result

in hepatotoxicity when administered repeatedly over several consecutive days. For children

under the age of six doses exceeding 200 mg/kg over 8-24 hours, doses exceeding 150

mg/kg/day for two days, or doses exceeding 100 mg/kg daily for three days or longer should

be avoided. In patients older than 6 years, hepatotoxicity will become apparent with

doses >10 g or 200 mg/kg per day or after >6 g or 150 mg/kg per day for 2 days or more. [24]

The bioavailability of the substance is dose-dependent, ranging from 70 to 90%. The rate of

oral absorption is principally influenced by the rate of gas expulsion, retardation by food,

propantheline, pethidine and diamorphine, and is augmented by metoclopramide. Paracetamol

is also well absorbed from the rectum. [25]

The oxidation reaction involving the CYP2E1 isoform results in the production of the

following toxic metabolite: N-acetyl-4-benzoquinonoimine (NAPQI). It has been established

that this is a highly potent oxidant, reacting with the thiol [-SH] groups in reduced glutathione.
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In the case of paracetamol, it is responsible for the development of severe liver damage, as

well as damage to the kidneys, liver, heart, pancreas and other secondary organs. [26]

Excessive intake of paracetamol can result in the occurrence of acute hepatic necrosis, a

condition characterised by the depletion of glutathione and the binding of excess reactive

metabolites to vital cell components. It has been demonstrated that this damage can be

prevented by early administration of sulfhydryl compounds such as methionine and N-

acetylcysteine. [25]

The majority of patients who overdose on paracetamol will initially be asymptomatic, as

clinical signs of end-organ toxicity do not appear until 24-48 hours after acute ingestion.

Consequently, in order to identify a patient who may be at risk of hepatotoxicity, it is essential

for the physician to determine the time of ingestion, amount and preparation of

paracetamol.[27]

The course of paracetamol poisoning is characterised by four distinct phases. [26, 28] Phase I

(0-24 hours): The following symptoms may be observed: malaise, impaired consciousness

without loss of consciousness, nausea, vomiting, abdominal pain and weakness. In some

patients, this period may be asymptomatic. Phase II (24-72 hours): A decrease in the patient's

clinical symptoms may be observed. Aminotransferases and bilirubin may increase, and

prolongation of the international normalised ratio (INR) may occur, along with symptoms of

haemorrhagic diathesis. Phase II (24-72 hours) - symptoms may include: malaise, impaired

consciousness without loss of consciousness, nausea, vomiting, abdominal pain and weakness.

In some patients, this period may be asymptomatic. Phase III (72-96 hours) - the patient's

clinical symptoms may decrease. Aminotransferases and bilirubin rise, prolongation of INR

(international normalised ratio) - along with symptoms of haemorrhagic diathesis. There is

also an increase in serum levels of LDH (lactate dehydrogenase), jaundice and pruritus, and

gradually disturbances of consciousness appear. Phase IV (96- 2-4 weeks) - full-blown liver

failure develops with symptoms of secondary damage to other organs. These symptoms

include: jaundice increases, metabolic acidosis, worsening of consciousness, increased

jaundice, metabolic acidosis and consciousness disturbances.[29-31]

Treatment of paracetamol poisoning

In cases where a patient has ingested a dose of paracetamol greater than 75 mg/kg body

weight within a time frame of less than one hour, or in instances where the precise dose is

unknown, hospitalization should be considered. An indication for hospitalisation is also

present in cases of intentional overdose as part of a suicide attempt, regardless of the declared

dose. Furthermore, hospitalisation is recommended in instances of drug toxicity, when the
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drug is taken in multiple doses over an extended period, or when multiple supratherapeutic

doses are taken in a 24-hour period, collectively exceeding 75 mg/kg body weight. [29]

A single dose of activated charcoal may be considered in patients who are alert and able to

control their airway and who report rapidly - ideally within 1 hour - after ingestion. This time

frame may be extended if the patient has taken an extended-release acetaminophen-based

medication or if the ingestion includes agents known to slow gastric emptying, such as

opioids. Patients with paracetamol concentrations below the 'possible' line of hepatotoxicity

on the Rumack-Matthew nomogram may be discharged home with medical clearance. [27]

The antidote for paracetamol poisoning is N-acetylcysteine. Despite the risk of a non-allergic

anaphylactic reaction, NAC administration should not be abandoned when absolutely

indicated, even if adverse effects occur. The decision to administer NAC within the first 24

hours after poisoning is based on the interpretation of the paracetamol concentration

according to a nomogram. NAC treatment should be started immediately if the measured

value is at or above the curve and in patients presenting more than 24 hours after intoxication

or if the timing of the toxic dose is unknown. [29]

Intentional drug poisoning in children and adolescents very rarely results in serious illness or

death. In the 2022 analysis from Lublin, only 5.8 per cent of cases were admitted to hospital

in a serious condition and there were no deaths. [9]

Mental illness in children who have attempted suicide

It is also worth mentioning the quantitative proportion of children with mental illness among

those who attempted suicide with medication. This group accounts for 59.1 per cent of the

cases and mainly refers to patients with depressive disorders. In the Krakow study (2023),

psychological consultation was provided in 74.2% of cases and psychiatric consultation in

75.8%. 11.7% of hospitalisations were for people with somatic chronic diseases: epilepsy,

celiac disease, deafness, obesity, hypothyroidism, asthma, psoriasis, recurrent syncope, heart

problems, among others. [5]

The COVID-19 pandemic is described as a very stressful time for adults, but also for

adolescents [32]. A number of factors have been identified as contributing to pandemic-

related stress, including concerns regarding SARS-CoV-2 infection, financial instability

within households, challenges related to social or educational environments, and suboptimal

physical living conditions. A preponderance of studies has demonstrated an association

between pandemic-related stressors and psychopathology, characterised by heightened

internalisation and externalisation of psychopathology. [33]
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It has been observed that the prevalence of mental health problems in adolescents during the

pandemic increased significantly compared to pre-pandemic estimates. [34,35]

Summary and conclusions

The observations and conclusions from the analysis presented suggest the need for increased

mental health education for children, adolescents, parents and teachers. The data presented

show that the problem of suicide attempts with medication is steadily increasing in the age

group of children and adolescents. It can be concluded that the pandemic and associated social

isolation have contributed to an increase in suicide attempts, the effects of which will be felt

for years to come. All the studies cited have shown the predominance of drug poisoning in the

female group and the continued predominance for more than 10 years of the most commonly

used substance in overdoses, paracetamol. There are specific methods for treating poisoning

with this drug and, if taken promptly, there is a good chance of a complete cure for the patient.

This makes it all the more important to increase the awareness and vigilance of parents and

teachers and to update their knowledge of mental health, symptoms of mental illness and

symptoms of drug poisoning. Long-term psychological support for adolescents and classes

that teach children how to solve difficult problems and where to go when they arise are also

needed.
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