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Abstract
Background

Paracetamol (acetaminophen) is a widely used analgesic, safe at recommended doses. However,
paracetamol overdose accounts for around 100,000 accident and emergency visits and 50,000 hospital
admissions per year in the UK. This systematic review aims to describe the factors linked to paracetamol
overdose (intentional and/or accidental), identify population subgroups of the population at higher risk,
and evidenced preventative interventions.

Methods

This review was undertaken using the Preferred Reporting Items for Systematic Review and Meta-
analyses (PRISMA) guidance. Literature searches were performed with six databases: MEDLINE via
PubMed, EMBASE, SCOPUS, PsycINFO, the Cochrane Library and PROSPERO register. Grey literature and
social media were searched, and article reference lists reviewed. Included studies were in English with UK
populations from 1998 onwards, with no patient age restriction. Title and abstract screening and full-text
review was performed by two independent reviewers (with a third member to resolve disagreement). Risk
of bias was assessed using the JBI and the MMAT critical appraisal checklists. A narrative synthesis of
the findings was performed using thematic analysis.

Results

A total of 1,598 sources were identified from databases. After screening, 53 studies were selected for data
extraction. The data was categorised into accidental, intentional and mixed reports of overdoses.
Paracetamol utilised in overdose was obtained from pharmacy or online purchase, from prescription
supplies and from household medication. Accidental overdoses (5 reports) were associated with poorly
managed dental pain, unsafe medication storage and access by children, lack of knowledge about
medication dosage and confusion with different strengths and presentations. Intentional overdoses (34
reports) were identified in children and adults and were associated with mental health presentations co-
ingestion of other substances and the profile of paracetamol as a potential overdose medium. Ten reports
provided information about both categories of paracetamol overdose. Five additional studies included
after updated search prior submission (2024-2026) were consistent with these patterns and did not alter
the overall synthesis.

Conclusions

The availability of paracetamol through commercial and prescribed sources contributed to its association
in overdose. Strategies to decrease prevalence of paracetamol overdose require policy, regulatory,
educational and health improvement inputs.
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Systematic Review Registration

PROSPERO, CRD42024555406

Background

Paracetamol (acetaminophen) is generally a safe medicine used to alleviate various types of pain and
fever if taken at therapeutic doses|[1]. It is affordable, available over the counter, and widely accessible in
Scotland and the rest of the UK.

Globally, the paracetamol market is expected to reach $1,612.9 million by 2929[2]. In the UK, around 6,300
tonnes of paracetamol are sold each year[3]. If accidentally overdosed, paracetamol can be very
dangerous, representing a primary cause of Acute Liver Failure (ALF) and liver transplants[4] within
industrialised countries (United States, United Kingdom, Scandinavian countries) in the past 50 years|5].

Despite the 1998 paracetamol pack size restriction legislation[6], in Scotland and the whole UK, cases of
paracetamol overdoses (POD), whether intentional or accidental are still rising[7-9]. Our recent report of
epidemiological data described marked variability in incidence[10].

This systematic review aims to collect, synthesise and report patterns of paracetamol overdoses
described in the literature, with the goal of identifying key messages and lessons that may improve
patients’ safety. We consider it essential to gather all available information related to factors linked to POD
in the UK, whether intentional or accidental amongst adult and paediatric populations, as we believe this is
the first work to comprehensively gathered such evidence. This review provides the groundwork for
understanding this phenomenon, offers a clearer view of the factors associated with POD, and establishes
a foundation from which targeted interventions can be co-developed (or adapted), applied and tested
among the UK population to reduce the number of incidences.

Objectives

1. To systematically evaluate the available evidence relating to the factors linked to paracetamol
overdose (intentional and/or accidental), utilising PEO (Population, Exposure, Outcomes).

2. To identify and critically appraise which subgroups of the population could be more exposed to the
problem.

3. To determine if any interventions are described that may have a preventative effect either from a
policy or operational perspective

Methods

A systematic review protocol was developed, registered on the International Prospective Register of
Systematic Review (PROSPERO, CRD42024555406) and published on British Medical Journal Open[11].

Literature screening
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The search strategy was built on 3 key term sets: ‘Paracetamol’, ‘Overdose’ and ‘United Kingdom’ (see
Supplemental File 1). The terms within each set were searched first using the Boolean operator OR. The
results from each set were then combined using the Boolean operator AND to obtain the final search
results. The search used both free-text words and Medical Subject Heading (MeSH), and the search
strategy was modified as appropriate for each electronic database. Six bibliographic databases were
included for the literature search on August 2024: MEDLINE via PubMed, EMBASE, SCOPUS, PsycINFO, the
Cochrane Library and PROSPERO register. We also extended our literature search to grey literature,
including reports, unpublished articles and blogs from Google Scholar and SSRN-Elsevier websites (hits
from the first two pages). Social media (mainly ‘X, ‘LinkedIn’, ‘Facebook’ and ‘Bluesky’) research was also
be carried out for completeness using an advanced domain search (eg, “keywordA AND keywordB AND
keywordC site:SocialMediaName.com”). We included literature published only in English, on population
residing in the country at the time of the event, with no restriction age, conducted from 1998 onwards
(after the introduction of the pack size restriction legislation in the UK).

Updated Search:

To ensure the review remained current at the time of submission, the search strategy was re-run in all
databases in July 2026, covering the period from August 2024 (date of the original search) to July 2026.

Inclusion and exclusion criteria

For this review we included qualitative and/or quantitative studies, surveys, case studies and/or reviews.
The following inclusion criteria were applied: (1) adult over 16 years overdosing with paracetamol
(intentionally or accidentally) while using paracetamol (prescribed or self-administered) for the
management of pain and/or fever, or with self-harm intention and (2) children under 16 year-old
deliberately overdosing with paracetamol and (3) healthcare providers reporting experiences of patients
accidentally or intentionally overdosing with paracetamol and (3) caregivers (of adult over 16 years and
children under 16 years) accidentally overdosing while treating patients with paracetamol for the
management of pain and/or fever at home and (4) Children under 16 years of age accidentally overdoses
with paracetamol to ease pain and/or fever at home. Studies were excluded from the review if (1)
paracetamol was taken along with other medications but did not represent the primary cause of
overdosing and (2) people were not residing in the UK at the time of the event and (3) studies were not
written in the English language.

Study selection

1,267 records were identified through the initial database searching and imported in Covidence (PubMed
n =830; Embase n =277; Scopus n = 85; Cochrane n = 26; PsycINFO n = 12; Prospero n = 1) and grey
literature sources (n = 36). After removing duplicates (n = 20), 1,247 records were screened for title and
abstract, of which 1,040 were excluded. A total of 139 records were eligible for full-text assessment, with
91 records excluded for the following reasons: wrong setting (n = 13), wrong outcomes (n = 36), text not
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available (n = 14), wrong time period (n = 4), no intentions or causes reported (n = 5), multiple drugs
involved with paracetamol not the primary cause (n = 4), year specific data unavailable (n = 5), country
specific data unavailable (n = 3), secondary publication (n = 1), and no risk factors for paracetamol
overdose reported (n = 6). Of these, 48 records met the inclusion criteria and were included in the review
(One record is a Programme Grants for Applied Research report which included 4 studies, of which 2 of
them, Study 1 and Study 2 were included into this systematic literature, however, this was counted as 1
record and then split into two in Fig. 2).

The outcome of the social media research did not yield any useful or new sources to be included in this
review.

Search Update Results:

The updated search (August 2024-July 2026) yielded 331 additional records. After screening, 5 new
records (3 articles, and 2 poster abstracts) were included, integrated into the existing synthesis and are
reflected into the final study count. The full selection process is reported in the PRISMA 2020 flow
diagram (Fig. 1).

Figure 1: Prisma flow diagram

Data screening and extraction

All the sources identified from the individual database searches were exported, and data screening and
data extraction was carried out in Covidence systematic review management software[12]. After removing
duplicates, titles and abstract screening and full text screening were conducted by five reviewers (GDP, AR,
HC, NA, MC), assigning two reviewers at a time to each literature source (reasons for exclusion at each
stage were noted). When there was disagreement, this was resolved by consensus with at least one
additional reviewer.

Data extraction was carried out independently by at least two reviewers, with discrepancies resolved on
discussion with a third reviewer. Two reviewers verified the extracted data for consistency. The data
collected (via Covidence) were then extracted and translated into an excel spreadsheet and re-checked if
necessary.

Outcomes
Synthesis of results was underpinned by the Population, Exposure, Outcome (PEO) conceptual model.

Primary outcome was focused on people in the UK (without any age restriction) and the potential risk
factors associated with paracetamol overdoses (whether intentional or accidental)

Secondary outcome focused on intervention suggested (in the sources included) or implemented to
reduce paracetamol overdoses among the UK population (or subpopulation(s)).
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Study risk of bias assessment

As anticipated in the protocol, sources included in this systematic review included mix-method studies,
quantitative, qualitative, case reports, conference abstracts. JBI critical appraisal checklist for case
reports[13] was used for all those case reports outlining paracetamol overdoses events. The remaining
literature sources were assessed using the Mixed Methods Appraisal Tool (MMAT)[14]. Quality
assessment activity was carried out independently by at least two reviewers, with a third one being
available to resolve any upcoming disagreement (Summary of quality-appraisal results for all included
studies using JBI and MMAT tools, are provided in Supplemental File 2).

Analysis

Due to the heterogeneity of study designs, populations and outcomes and reporting formats, a narrative
synthesis approach was adopted considering Popay et al. (2006) framework[15]. Extracted data were
organised into structured tables and grouped accordingly to paracetamol overdose intentionality
(accidental, intentional, mixed), age group and study design. This allowed initial identification of patterns
in relation to characteristics and contexts of paracetamol overdoses.

Themes were then developed considering the factors contributing to paracetamol overdoses across the
records: population characteristics, source of paracetamol, contextual influences and, when reported,
proposed or applied interventions to reduce POD.

The methodological quality of included studies was determined using the JBI and MMAT assessment
tools. Although these tools were applied to assess risk of bias, the nature of this work (which included
case reports, descriptive observational studies, conference abstract and quality improvement reports),
meant that methodological rigour varied substantially among the records and was not always directly
relevant to the factors contributing to paracetamol overdoses. As the aim of this review was to identify
and map contributory factors rather than estimate effect size, all studies were considered regardless of
quality, and risk of bias assessments were used to contextualise (rather than determined) the
interpretation of the findings. The content extracted from studies deemed at low-moderate risk of bias
was therefore still included in this review since useful for the understanding of the phenomenon (yet
interpreted cautiously).

Themes were then refined and integrated to produce a coherent narrative of the factors contributing to
paracetamol overdoses in the UK.

Results

Data extraction was conducted using a data capture tool developed in Excel, specifically for this
systematic review, collecting information related to the primary and secondary outcomes (See
Supplemental File 3). The literature sources reviewed varied considerably in nature, and for some of them
it was not possible to extract all the data initially sought. We therefore focused on intentionality of the

Page 6/28



paracetamol overdose, the age groups of the individuals described, the factors contributing to
paracetamol overdoses, and any intervention proposed (where present) to mitigate this issue.

Following data extraction, all records (case reports, retrospective observational studies, quality
improvement projects, conference abstracts and qualitative interviews) were categorised into three
groups: those reporting accidental paracetamol overdoses only, those reporting intentional overdoses
only, and those reporting both within the same source. Information regarding the age of individuals
experiencing paracetamol overdoses was also collected, and age groups were classified as follows:
children (up to 12 years), young adults (13-17 years), adults (18-65 years) and older adults (65 years and
older) (See Fig. 2).

Five records were included among those reporting accidental paracetamol overdoses only; thirty-four
records reported intentional paracetamol overdoses, and ten records reported both intentional and
accidental paracetamol overdoses.

Among the records reporting accidental paracetamol overdoses only, just one included adults and older
adults, the remaining records described accidental overdoses in children and young adults.

Within the group of records reporting intentional paracetamol overdoses, the majority of studies included
all population groups considered.

Figure 2: Classification of articles included in the systematic review.

Factors contributing to POD

Among the 34 literature sources considered in this specific category, intentional paracetamol overdose
was consistently reported as a method of self-poisoning, included under the wider umbrella of self-harm,
and in some studies, suicidal behaviour.

Overall, the sources included varied substantially in studies design, population and setting considered.
However, two specific groups of contributing factors were identified: those specifically linked to
paracetamol as a method of self-poisoning (smaller number of studies)[25, 28, 34, 36, 44, 46, 47, 49, 52,
56], and those associated to the broader intention for self-harm (majority of studies). Although both
groups are reported in Table 2, results are presented only for factors specifically contributing to
paracetamol overdoses, in line with the remit of this systematic review.

Intentional paracetamol overdoses specific contributing
factors:

Paracetamol availability:

1. General availability
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Paracetamol is an over-the -counter (OTC) medication that is widely available in the UK, not exclusively
sold in pharmacies, easily accessible in many types of stores. Despite a current pack-size purchase
restriction in place(6), the wide availability and affordability, in conjunction with the ease of contravening
this regulation (with some stores and pharmacies allowing purchases above the allowed amount) were
frequently mentioned in the included sources as factors influencing individuals’ choice of substance for
self-harm[28, 34, 36, 44, 47, 56].

1. Household paracetamol availability/accessibility:

Self-poisoning often involves the impulsive ingestion of substances that are readily available nearby[24].
Whether leftover from a previous purchase, or part of an old/current prescription, paracetamol is
commonly found in households, making it an appealing option for individuals looking for an immediate
means to enact a self-harm attempt[24, 46, 55]. Paracetamol household availability and its link with self-
poisoning was also considered within the specific temporal context of the COVID-19 pandemic. With the
lockdown, and the NHS advising people to stay at home, and managing mild COVID-19 symptoms with
paracetamol when possible, one study[49] reported a further increase in the household supplies, linking
this rise to the presentations to emergency departments for self-harm involving paracetamol overdoses.

1. Paracetamol prescription as a route of access:

Kapur et al., investigated self-poisoning presentations in Manchester. A proportion of these cases involved
the ingestion of medications previously prescribed to the patients, including painkillers. In this study,
paracetamol was among the most commonly prescribed painkillers in the sample. Similar findings were
reported by Hawton et al.[44] and by Gunnell et al.[56], where prescribed paracetamol and paracetamol-
containing products (often after surgeries or to treat chronic pain) were often the primary source of
substances used for self-poisoning. In a national suicide case study, Pitman et al. [46] also noted that
many individuals who died had misused available prescribed medications, including painkillers.

Pack size:

Although the amount of paracetamol that can be purchased over the counter is regulated in the UK
(general sale: maximum of two packs of 16 tablets/capsules each containing 500mg of paracetamol, for a
total of 32 tables/capsules; pharmacies: up to 100 tablets/capsules containing 500mg paracetamol, at
pharmacist’s discretion), two studies have reported an association between pack size and the quantity
ingested during an overdose. These findings suggests that the number of tablets contained in a pack, may
influence the amount taken in self-poisoning events[36, 56].

However, in the study by Gunnell et al. [56], several individuals contradicted these findings, suggesting that
the number of tables available in a pack would not have prevented their self-harm intention.

-Warning labels and perception of paracetamol:

In the qualitative study by Gunnell et al. [56], individuals who ingested large paracetamol overdose
described several misconceptions around the effects of the medication. Some participants interpreted the
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warning labels reported on paracetamol packaging as an indicator of its potency, strengthening their
decision to use it as a means of self-poisoning.

Some individuals also believed that paracetamol ingestion would lead to rapid unconsciousness. When
this expected effect did not occur, they reported taking additional doses to achieve the intended outcome.
This mismatch between perceived and actual pharmacological effects contributed to delays in seeking
medical attention, with potential implications for negative health outcomes.

-Demographic, occupational and clinical characteristics:

In Casey at al., and Campos et al’s studies[47, 52], pure PODs were most common among younger
individuals (adolescents and younger adults). Both authors reported that this age group frequently chose
paracetamol as the substance used in self-poisoning, with Casey et al. suggesting that limited access to
prescription-only may contributed to this trend. In Casey et al. also reported that paracetamol self-
poisoning among younger adults occurred predominantly in females; however, when looking at amount of
paracetamol ingested, males were more likely to take larger overdoses[47]. Godber et al. [31], Lopez at al.
[40] also described case reports of paracetamol overdoses involving young teenage females.

Two studies focused on specific occupational groups[51, 53]. Groves et al.[53] reported that nurses and
midwives were represented among healthcare professionals experiencing paracetamol overdoses.
Clements et al. [51] similarly identified paracetamol as a common method of self-poisoning among
healthcare students. In these occupational groups, high level of stress combined with familiarity with
medications and ease of access in clinical settings; alongside the perceived acceptability of paracetamol
as a non-violent method, may influence method choice of substance use in self-poisoning, as suggested
in both studies.

Across the included literature sources, several studies reported high levels of psychological distress,
depression, anxiety, and emotional dysregulation among the individuals overdosing with paracetamol[26,
29]. Individuals experiencing previous self-harm and psychiatric morbidity were also common factors
among those overdosing with paracetamol[47, 52], whether children or adults.

-Co-ingestants and substance use:

Alcohol was the most frequently reported co-ingested substance, either prior to or during the episode,
among individuals experiencing intentional PODs in both, adults and young-adults’ populations. Across the
studies, alcohol co-ingestion was associated with more impulsive and unplanned overdoses, and in some
cases contributed to delays in help-seeking due to reduce awareness and/or sedation.

Other co-ingestants reported in several literature sources linked to intentional paracetamol overdoses
were over the counted medications such as ibuprofen and aspirin (reflecting the same household
availability previously mentioned for paracetamol)[28, 31, 35, 43, 48], or prescription medication such as
antidepressants and anxiolytics and antipsychotics (commonly present in young adults and adults
populations)[22, 28, 31, 32, 32, 39, 51, 53].
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lllicit drugs[23, 24, 37], and cleaning fluid were also reported as co-ingestants in some studies[37].

-Media/internet influence:

Media influence and information available online around paracetamol overdoses were highlighted in
Gunnell et al. study as factors with the potential to shape individuals’ perceptions of paracetamol as a
method of self-poisoning[56].

Interventions suggested to reduce intentional PODs

Suggested interventions (for this category, by the authors only) were also extracted (where present) and
are summarised in Table 4. Across the literature sources considered, only few of them reported
interventions focusing on mitigating intentional paracetamol overdoses, whilst many recommendations
focused on broader self-harm prevention interventions. As for Table 3, both groups are reported (PODs
focuses intervention and self-harm focused intervention) in Table 4, however, results are presented only
for intervention targeting intentional PODs, in line with the remit of this systematic review.

Table 4: Intentional PODs only - Suggested interventions to reduce PODs.

-Pack size restriction and access limitation:

Several authors focused on restrictions as a preventative measure to reduce intentional overdoses.
Suggested approaches included strengthening the controls on the sale of large quantities of paracetamol
[28, 30, 33], with some studies highlighting the role of pharmacies and pharmacists in monitoring and
restricting purchases, particularly among individuals considered at higher risk [46, 47]. Casey et al. further
recommended limiting paracetamol sales to pharmacies only and raising the minimum purchasing age to
18 years. They also suggested restricting non-pharmacies sales to a single pack per transaction[47]. In
addition, several authors suggested further reductions in over-the-counter paracetamol pack sizes,
reflecting ongoing concerns around the ease of access of large quantities of paracetamol [25, 26, 36, 47].

-Regulatory and legislative measures:

Other authors highlighted the need for a broader regulatory action. This included aligning the UK practice
with restriction already implemented in several European countries [25, 47], and withdrawing high-toxicity
combination products such as co-proxamol (dextropropoxyphene with paracetamol), which had been
associated with fatal overdoses in the early 2000s[26]. Co-proxamol was subsequently removed from the
UK market through a phase withdrawal between 2005-2007[57].

-Public and media-related interventions:

A small number of studies focused on educational initiative aimed at shaping public understanding of the
severity of paracetamol toxicity. These authors emphasised the importance of carefully considering
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format, amount, and style of information provided to avoid inadvertently influencing individuals’
awareness of self-harm or suicide methods|[44, 56].

Casey et al. also recommended the development and delivery of psychologically focused interventions for
the general population, alongside school-based prevention programmes[47].

Communication-related measures were further highlighted by Gunnell et al., who suggested reviewing and
potentially strengthening warning labels on paracetamol packaging to provide clearer, more prominent
information about the risks of overdoses, which are often underestimated by the public[56].

-Clinical management and treatment related interventions:

Paracetamol-focused interventions were also identified within the clinical management setting. Hawton et
al., suggested improving treatment pathways for patients presenting with large paracetamol
ingestions[44]. Campos et al. recommended developing guidelines to reduce unnecessary investigations
in emergency departments, therefore saving valuable time and enabling timely treatment for patients at
risk[52].

-Further research and evidence generation:

A small number of literature sources highlighted the need for further evidence to guide future
paracetamol-specific prevention strategy, in both, policy and clinical practice. Greene et al., recommend
additional research to evaluate the impact of the 1998 pack size restriction legislation and determine
whether it had achieved its intended effects [28]. Similarly, Casey et al., stressed the importance of
developing and applying psychosocial treatments grounded in evidence-based practice[47].

Accidental and Intentional combined Paracetamol Overdoses Only
Overview of included studies, study period and geographical distribution

Ten literature sources were included into this group, reporting information related to mixed-intent
paracetamol overdoses across different populations, including children, young adults, adults and pregnant
women. These comprises a mix of retrospective observational studies, case studies, interrupted time-
series analyses, long term evaluations, a qualitative study (part of a research programme) mixed-methods
feasibility work and epidemiological cohort studies.

The studies were published over a period of around two decades, from 2005[58] to 2024[66], reporting
data from 1993[61, 66] to 2018 (only data from 1998 were considered).

Geographically, the studies were distributed across all four UK nations, with more substantial
representation from England[55, 60, 63, 65, 66] and Scotland[59, 62].

Table 5: Characteristics of studies reporting accidental and intentional combined paracetamol overdoses
only and factors linked to PODs.
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Population Characteristics

Children and young adults were the represented populations of several studies[59, 65, 66], adults were
often the subjects of case studies and national datasets[60, 63], all age populations were mostly included
in large surveillance and epidemiologic studies[55, 58, 61, 62, 64]. As for the previous groups (intentional-
only and accidental -only studies) gender distribution was inconsistently reported. Where the information
was reported, females were over-represented in those cases of intentional overdoses|[65]; case studies
reported specific individual circumstances (pregnant woman([63] or a male student[60]). SES was not
reported for majority of sources included. When reported however, patters included higher risk of
paracetamol intentional overdoses among single/unmarried, unemployed women[58], or families living in
deprived areas with children accidentally overdosing paracetamol[66].

Source of paracetamol

For the different literature sources included, paracetamol was accessed through different routes:
household (with packages sourced over-the-counter in outlets or pharmacies)[55, 58, 61, 66], mentioned in
studies involving chronic pain or dental pain as a prescribed medicine[62, 66]. In one case study, high
amount of paracetamol was purchased online, sold with its international name of acetaminophen[60].

Factors contributing to POD

Given the mixed intentionality of the studies included, we extracted a broad set of factors contributing to
paracetamol overdoses. Many aligned with those outlined in the previous sections, corresponding to
whether the overdose was intentional or accidental. All factors are summarised in Table 5, while this
section focuses solely on those not previously reported.

Accidental and Intentional combined paracetamol overdoses specific contributing factors:
-Paracetamol availability-online sales:

In the previous sections, we highlighted how paracetamol availability represents a recurrent factor
contributing to paracetamol overdoses, including household availability, general sales, and prescribed
paracetamol. Within this pool of literature, we also identified an additional factor linked to availability:
online sales. In the study by Hewett et al. [60], a young male student intentionally overdoses using
medications purchased online. Among these, was an analgesic labelled ‘Advil' containing acetaminophen
(of which, according to the patient, he was not aware this was paracetamol), which the patient did not
realise was paracetamol. This confusion almost led to a missed overdose diagnosis. Thus, within the
intentional act of self-harm, there was also a possible element of accidental acetaminophen misuse. This
study highlights the importance of awareness of international differences in medications names, as well
as the ability of international sellers to supply UK customers with large quantities of paracetamol (up to
one thousand 500mg acetaminophen tablets) in a single transaction at the time of the study was
published.

-Palatable paracetamol formulations for children:
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Sweeteners or flavours are commonly added to paediatric paracetamol formulations to improve
acceptability; however, the same ingredients may also increase the likelihood of accidental ingestion
among young children when these medications are not safely stored in the home and are found by
children[59].

-Pregnancy and women-health: poor follow-up and communication within the healthcare system:

In the case study by Mills et al.[63], several factors contributed to paracetamol overdose in a pregnant
woman and the consequent delay in recognition of the overdose. The patient had previously experienced
mental health challenges, post-partum depression with self-harm attempts, drugs dependency, and pain in
earlier pregnancies. However, this information was not flagged in her health notes, nor timely
communicated among the healthcare professionals involved in her care. Lack of consideration of past
events and poor communication within the healthcare system were therefore identified as factors linked
to the overdose.

-Social and behavioural contributors:

The SALT study highlighted higher rates of acute liver failure due to paracetamol overdoses in UK and
Ireland (compared to the other countries involved in this study). Although no specific individual-level
factors were identified, the authors suggested that broader social, behavioural, or health-system
influences may contribute to these higher rates, and that these influences may be unique to these
countries[64].

Interventions suggested to reduce intentional and accidental PODs

Suggested interventions (for this category, by the author only) were also extracted (where present) and are
all summarised in Table 6. As for the factors, this section focuses solely on interventions not previously
reported.

Table 6: Accidental and Intentional combined PODs - Suggested interventions to reduce PODs.
-Multidisciplinary self-harm reduction interventions:

Educational interventions empowering pharmacists and other healthcare professionals, particularly at the
point of discharge were suggested by Wazaify et al.[58]; The authors also recommended the creation and
collaboration of multidisciplinary self-harm reduction teams operating across both community and
hospital settings to ensure continuation of care after discharge.

-Regulatory and legislative measures:

Regulatory and legislative measures were similar to those proposed in previous sections. However,
Hewett et al. highlighted the need to harmonise international medications names and to introduce
regulatory action addressing risks associated with online medication sales[60]. Implementation of this
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intervention was not reported, with the exception of partial progress through the WHO International Non-
proprietary Name programme (INN)[67].

-Clinical practice improvement in women'’s health:

Recommendations were identified in studies focusing on vulnerable populations. Mills et al. [63]
emphasise the need for clinicians to recognise psychiatric history as a marker of high-risk pregnancy(ies),
and to establish multidisciplinary teams acting as a preventative safety net for women with mental health
challenges and history of overdose. Such measures may help address gaps in communication and
support continuity of care within the healthcare system.

-Further research addressing psychosocial, cultural, behavioural factors:

As noted by Gulmez at al. in relation to the SALT study [64], further research is required to understand why
paracetamol-related acute liver failure and suicide appear more common in UK (and Ireland), compared
with other countries in Europe. This research should focus on psychosocial, cultural, behavioural factors
influencing paracetamol (and other medications) consumption and overdose patterns.

Discussion

Principal findings and interpretation

Deaths and harm arising from paracetamol overdose are an important issue, that has not been
successfully addressed despite legislation. This systematic review synthesises evidence on factors
contributing to both intentional and accidental paracetamol overdose across the United Kingdom,
highlighting a complex interaction between availability, behavioural factors, health system limitations, and
knowledge gaps.

Across all study types and populations, a consistent finding was the central role of availability—whether
through over-the-counter purchase, prescription supply, household storage, or online access. The
widespread accessibility of paracetamol appears to underpin both accidental and intentional overdose
pathways, albeit through different mechanisms. For accidental overdoses, availability intersects with
medication literacy, formulation complexity, and healthcare access barriers, whereas for intentional
overdoses, it interacts with impulsivity, mental health vulnerability, and opportunity.

The findings suggest that paracetamol overdose should not be conceptualised solely as a toxicological
issue, but rather as a systems-level public health problem, shaped by multiple interacting determinants. In
accidental overdoses, particularly in children and individuals self-managing dental pain, the risk is driven
by misinterpretation of dosing, insufficient patient education, and delays in accessing appropriate care. In
contrast, intentional overdoses are strongly associated with psychological distress, prior self-harm, and
co-ingestion with substances such as alcohol, with paracetamol selected due to its ready availability,
perceived safety, and social acceptability as a method of self-harm.
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Importantly, the review highlights that accidental and intentional overdoses are not distinct phenomena
but exist along a continuum. Overdoses are strongly associated with confusion around drug formulations,
international naming, or combined product use can occur within intentional self-harm episodes, while
impulsivity in intentional overdose is often facilitated by immediate access to medications in the home.
This reinforces the need for coherent prevention strategies that address both pathways simultaneously.

Implications for policy and practice

Despite the introduction of pack-size legislation in 1998, this review indicates that regulatory approaches
alone have not been sufficient to address the burden of paracetamol overdose. Evidence from multiple
studies suggests that current restrictions can be circumvented through multiple purchases, variable
enforcement, and online procurement, limiting their overall effectiveness.

The findings support the need for a multi-level model of prevention, where regulatory measures must be
complemented by interventions targeting behaviour, healthcare delivery, and public awareness. At the
population level, improving labelling clarity, standardising formulations, and strengthening sale regulations
may reduce unintentional harm. At the healthcare level, improving timely access to services (e.g. urgent
dental care, revising dental pain times in A&E triage), medication counselling, and safe prescribing
practices will improve the current situation. At the individual level, addressing mental health needs and
social determinants of self-harm requires thorough implementation.

Taken together, improvement is most likely to be found through integrating upstream (policy/regulatory)
and downstream (clinical/public health) interventions, rather than relying on single approaches.

Strengths and limitations of the evidence base

The evidence base identified in this review is characterised by considerable heterogeneity in study design,
quality, and reporting, which limits the strength of conclusions that can be drawn. A substantial proportion
of included studies were retrospective observational analyses, case reports, or conference abstracts,
often with limited sample sizes and incomplete reporting of key variables such as socioeconomic status,
medication source, and dosing patterns.

There were also inconsistent measurement and reporting of intentionality, making it difficult to clearly
distinguish between accidental and intentional overdose in some studies. In addition, many studies
focused on self-harm more broadly, with paracetamol-specific factors not always clearly disaggregated.

The overall quality of evidence, as assessed through appraisal tools, was generally low to moderate,
reflecting the predominance of observational data and the absence of controlled interventional studies.
Consequently, causal inferences regarding specific risk factors or interventions should be made
cautiously.

Limitations of the review process

Page 15/28



This review has several methodological limitations that should be considered when interpreting the
findings. First, the inclusion of English-language studies only may have resulted in language bias,
potentially excluding relevant evidence from non-English sources. Secondly, although multiple databases
and grey literature sources were searched, the restriction of grey literature screening to the first pages of
search results and the inclusion of social media searches may have introduced selection bias and variable
quality of included evidence (although none of the social media evidence was included). Thirdly, the use of
narrative synthesis, necessitated by heterogeneity in study design and outcomes, limits the ability to
quantify associations or assess effect sizes. Fourthly, while independent screening and data extraction
were undertaken, the complexity of categorising studies by intentionality and the diversity of reporting
may have introduced subjective interpretation in data synthesis.

Finally, several potentially important variables—including socioeconomic status, ethnicity, and healthcare
access—were poorly reported across studies, limiting the ability of this review to explore health
inequalities in depth. Many health-related parameters follow a social gradient in which the greatest harms
befall the poorest communities. A targeted prevention intervention might be aimed at improving health
equity.

The search strategy was updated shortly before submission. Five additional records (three retrospective
observational studies and two conference abstracts) published after original search period were
included[68-72]. These records covered adolescent intentional self-poisoning[68], ambulance-attended
poisoning episodes[69], poisoning in pregnancy[72], dental pain-related accidental PODs[71] and non-fatal
overdoses in people experiencing homelessness (PEH)[70]. Their findings were consisted with the themes
identified in the main review, including the central role of paracetamol availability, mental health
vulnerability in intentional PODs, lack of health literacy and access barriers to accidental overdoses-
especially among socioeconomically disadvantaged groups. Since these records did not introduce new
factors or contradict existing ones, they were included into the final record count but did not require
alteration of the synthesis or tables. Their inclusion, however, strengthen the value of this review, while
maintaining the integrity of the original performed analysis.

Further implications for practice, policy, public health and research

Practice: The findings highlight the need for improved clinical communication and patient education,
particularly around safe dosing, combination products, and risks associated with self-medication for pain.
Enhanced triage and early recognition of staggered overdose, especially in patients presenting with dental
pain, may improve outcomes.

Policy: There is a clear case for reviewing current regulatory frameworks governing paracetamol access in
the UK. Potential approaches include strengthening enforcement of existing legislation, addressing online
sales, reviewing pack sizes, and improving packaging and labelling. However, policy changes should be
considered alongside broader strategies addressing mental health and social vulnerability, given the
strong link between intentional overdoses and psychological distress.
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Public health: Interventions aimed at community awareness, safe storage of medicines, and improved
access to timely care (e.g. urgent dental services) may reduce accidental overdoses. Public health
messaging must also balance raising awareness of risk without inadvertently increasing knowledge of
overdose methods.

Research: Future research should prioritise high-quality, prospective studies that better characterise risk
factors for paracetamol overdose, including socioeconomic and behavioural determinants. There is also a
need for robust evaluation of interventions, particularly regulatory and educational strategies, to determine
their effectiveness in reducing overdose incidence. Additionally, research exploring how availability
interacts with impulsivity and mental health would support the development of more targeted prevention
strategies.

Conclusions

This review demonstrates that paracetamol overdose in the United Kingdom is best understood as a
systems-level public health problem arising from the interaction between widespread availability,
individual vulnerability, and gaps within healthcare delivery. While accidental and intentional overdoses are
often considered separately, the findings suggest that they exist along a continuum, with shared
determinants including access to medication, limited medication literacy, and behavioural factors such as
impulsivity and psychological distress.

Existing regulatory measures, including pack size restrictions, appear necessary but insufficient in
isolation, particularly in the context of multiple purchasing routes and online availability. Reducing harm
will therefore require coordinated, multi-level strategies that integrate policy reform, improvements in
healthcare access and clinical practice, and targeted public health interventions.

However, the current evidence base is limited by heterogeneity and generally low methodological quality,
highlighting the need for robust evaluation of preventive interventions and greater attention to social and
behavioural determinants. Without coordinated action across policy, clinical practice, and public health,
paracetamol will remain a readily available means through which preventable harm continues to occur.

Abbreviations

A&E

Accident and Emergency

ALF

Acute Liver Failure

CBT

Cognitive Behavioural Therapy
DSH

Deliberate Self-Harm

GP

Page 17/28



General Practitioner

GRADE

Grading of Recommendations Assessment, Development and Evaluation
HP

Healthcare Professional

INN

International Non-proprietary Name programme

JBI

Joanna Briggs Institute Tool

MeSH

Medical Subject Heading

MHRA

Medicines and Healthcare products Regulatory Agency
MMAT

Mixed Methods Appraisal Tool

NA/APAP
N-acetyl-para-aminophenol

NHS

National Health Service

NPIS

National Poison Information Service
NSAID

Non-Steroidal Anti-Inflammatory Drugs
oTC

Over-the-counter

PEH

People Experiencing Homelessness
PEO

Population, Exposure, Outcomes
POD

Paracetamol Overdose

POM

Prescription-Only-Medicine

PRISMA

Preferred Reporting Items for Systematic Reviews and Meta-Analyses
SALT
Study of Acute Liver Transplant
SES
Socioeconomic Status
SSRN
Social Science Research Network
Page 18/28



WHO
World Health Organization

Declarations

Acknowledgements

None.

Funding

No funding was provided for this research.
Authors’ contributions

GDP contributed to the conception and design of the study, participated in all aspects of the review and
wrote the original version of the manuscript.

AR contributed to the conception and design of the study, study selection, part of original version and final
revision of the manuscript. Supervision of the study.

HC contributed to the conception and design of the study, study selection, part of original version and final
revision of the manuscript.

NA contributed to the conception and design of the study and study selection.
MC contributed to the study selection.

Data availability

All available data is contained within this paper and supplementary files.
Ethics approval and consent to participate

Ethics approval was not required for this work since no new data was collected.
Consent for publication

Not applicable.

Competing interests

All authors declare that they have no competing interests.

Authors details

Authors affiliations

Page 19/28



1 School of Health Sciences, Faculty of Health, University of Dundee, UK
2 School of Dentistry, Faculty of Health, University of Dundee, UK

Dr Ali and Dr Crichton were affiliated with the Faculty of Health, University of Dundee at the time this study
was conducted.

ORCID

G De Paoli 0000-0002-9715-8626
H Cassie 0000-0002-9677-2886
N Ali 0000-0001-9585-0232

M Crichton 0009-0008-9277-6573

A Radley 0000-0003-4772-2388

References

1. Paracetamol for adults: painkiller to treat aches, pains and fever [Internet]. nhs.uk. 2019 [cited 2022
Sept 26]. https://www.nhs.uk/medicines/paracetamol-for-adults/. Accessed 26 Sept 2022

2. Global Paracetamol Supply, Demand and Key Producers, 2023-2029-GloballnfoResearch [Internet].
[cited 2025 Feb 7]. https://www.globalinforesearch.com/reports/1053868/paracetamol. Accessed 7
Feb 2025

3. Moore A. What's the point of paracetamol? [Internet]. The Conversation. [cited 2022 Sept 29].
http://theconversation.com/whats-the-point-of-paracetamol-66808. Accessed 29 Sept 2022

4. Gulmez SE, Larrey D, Pageaux G-P, Lignot S, Lassalle R, Jové J, et al. Transplantation for acute liver
failure in patients exposed to NSAIDs or paracetamol (acetaminophen): the multinational case-
population SALT study. Drug Saf. 2013;36:135-44. https://doi.org/10.1007/s40264-012-0013-7

5. Brune K, Renner B, Tiegs G. Acetaminophen/paracetamol: A history of errors, failures and false
decisions. Eur J Pain. 2015;19:953-65. https://doi.org/10.1002/ejp.621

6. The Medicines for Human Use (Marketing Authorisation Etc.) Amendment Regulations 1998
[Internet]. King's Printer of Acts of Parliament; [cited 2025 Dec 5].
https://www.legislation.gov.uk/uksi/1998/3105/made. Accessed 5 Dec 2025

7. General Acute Inpatient and Day Case - Scottish Morbidity Record (SMR01) - Search the datasets -
National Datasets - National Data Catalogue - Services - Public Health Scotland [Internet]. [cited 2024
Aug 28]. https://publichealthscotland.scot/services/national-data-catalogue/national-
datasets/search-the-datasets/general-acute-inpatient-and-day-case-scottish-morbidity-record-
smr01/. Accessed 28 Aug 2024

Page 20/28



10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21

. Hospital Admitted Patient Care Activity, 2021-22 [Internet]. NHS Digit. [cited 2022 Sept 28].

https://digital.nhs.uk/data-and-information/publications/statistical/hospital-admitted-patient-care-
activity/2021-22. Accessed 28 Sept 2022

. Causes of death - Office for National Statistics [Internet]. [cited 2022 Sept 28].

https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causesofdeath.
Accessed 28 Sept 2022

Ali N, Radley A, De Paoli G. Still dealing with paracetamol overdoses: epidemiology and quality of data
collected in the Scottish health system from 2010 to 2023. J Public Health Oxf Engl. 2025;fdaf076.
https://doi.org/10.1093/pubmed/fdaf076

Factors contributing to paracetamol overdoses (intentional and accidental) amongst adult and
paediatric populations in the United Kingdom: protocol for a systematic review and meta-analysis |
BMJ Open [Internet]. [cited 2025 Mar 11]. https://bmjopen.bmj.com/content/15/3/€090135.
Accessed 11 Mar 2025

Covidence - Better systematic review management [Internet]. Covidence. [cited 2025 Dec 2].
https://www.covidence.org/. Accessed 2 Dec 2025

Martin J. © Joanna Briggs Institute 2017 Critical Appraisal Checklist for Case Reports. 2017;

MMAT_2018_criteria-manual_2018-08-01_ENG.pdf [Internet]. [cited 2025 Dec 2].
http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_criteria-
manual_2018-08-01_ENG.pdf. Accessed 2 Dec 2025

Popay J, Roberts H, Sowden A, Petticrew M, Arai L, Rodgers M, et al. Guidance on the conduct of
narrative synthesis in systematic reviews: A product from the ESRC Methods Programme. 2006.
https://doi.org/10.13140/2.1.1018.4643

Dodd MD, Graham CA. Unintentional overdose of analgesia secondary to acute dental pain. Br Dent J.
2002;193:211-2. https://doi.org/10.1038/sj.bdj.4801525

Thomas MBM, Moran N, Smart K, Crean S. Paracetamol overdose as a result of dental pain requiring
medical treatment — two case reports. Br Dent J. Nature Publishing Group; 2007;203:25-8.
https://doi.org/10.1038/BDJ.2007.583

Aabideen K, Moulton LS, Sills J. Accidental staggered paracetamol overdose: An interesting case
report. J Pharmacol Pharmacother. 2011;2:189-90. https://doi.org/10.4103/0976-500X.83286

G89(P) Accidental ingestion of potentially harmful substances: analysing paediatric emergency
department presentations to guide health promotion advice and triage | Archives of Disease in
Childhood [Internet]. [cited 2026 Jan 6]. https://adc.bmj.com/content/100/Suppl_3/A37.1. Accessed
6 Jan 2026

George |, Meldrum J. A study to assess the prevalence of unintentional paracetamol overdose among
patients presenting in dental pain in primary care. Br Dent J. England; 2020;
https://doi.org/10.1038/s41415-020-2277-0

. Knight E, Petrella RJ. Prescribing physical activity for healthy aging: longitudinal follow-up and mixed

method analysis of a primary care intervention. Phys Sportsmed. 2014;42:30-8.

Page 21/28



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

https://doi.org/10.3810/psm.2014.11.2089

Wilkinson S, Taylor G, Templeton L, Mistral W, Salter E, Bennett P. Admissions to hospital for deliberate
self-harm in England 1995-2000: an analysis of hospital episode statistics. J Public Health Med.
2002;24:179-83. https://doi.org/10.1093/pubmed/24.3.179

Hawton K, Harriss L, Hall S, Simkin S, Bale E, Bond A. Deliberate self-harm in Oxford, 1990-2000: a
time of change in patient characteristics. Psychol Med. 2003;33:987-95.
https://doi.org/10.1017/s0033291703007943

Hawton K, Hall S, Simkin S, Bale L, Bond A, Codd S, et al. Deliberate self-harm in adolescents: a study
of characteristics and trends in Oxford, 1990-2000. J Child Psychol Psychiatry. 2003;44:1191-8.
https://doi.org/10.1111/1469-7610.00200

Hawton K, Simkin S, Deeks J, Cooper J, Johnston A, Waters K, et al. UK legislation on analgesic packs:
before and after study of long term effect on poisonings. BMJ. 2004;329:1076.
https://doi.org/10.1136/bmj.38253.572581.7C

Kapur N, Turnbull P, Hawton K, Simkin S, Sutton L, Mackway-Jones K, et al. Self-poisoning suicides in
England: a multicentre study. QUM Mon J Assoc Physicians. 2005;98:589-97.
https://doi.org/10.1093/qgjmed/hci089

O’Loughlin S, Sherwood J. A 20-year review of trends in deliberate self-harm in a British town, 1981-
2000. Soc Psychiatry Psychiatr Epidemiol. 2005;40:446-53. https://doi.org/10.1007/s00127-005-
0912-3

Greene SL, Dargan PI, Leman P, Jones AL. Paracetamol availability and recent changes in
paracetamol poisoning: is the 1998 legislation limiting availability of paracetamol being followed?
Postgrad Med J. 2006;82:520-3. https://doi.org/10.1136/pgm;.2005.042036

Hawton K, Bergen H, Casey D, Simkin S, Palmer B, Cooper J, et al. Self-harm in England: a tale of three
cities. Multicentre study of self-harm. Soc Psychiatry Psychiatr Epidemiol. 2007;42:513-21.
https://doi.org/10.1007/s00127-007-0199-7

Morgan O, Hawkins L, Edwards N, Dargan P. Paracetamol (acetaminophen) pack size restrictions and
poisoning severity: time trends in enquiries to a UK poisons centre. J Clin Pharm Ther. 2007;32:449—
55. https://doi.org/10.1111/j.1365-2710.2007.00842.x

Godber IM, Jarvis SJ, Maguire D. Hypokalaemia following paracetamol overdose in two teenage girls.
Ann Clin Biochem. 2007;44:403-5. https://doi.org/10.1258/000456307780945615

Cook R, Allcock R, Johnston M. Self-poisoning: current trends and practice in a U.K. teaching hospital.
Clin Med Lond Engl. 2008;8:37-40. https://doi.org/10.7861/clinmedicine.8-1-37

Doak MW, Nixon AC, Lupton DJ, Waring WS. Self-poisoning in older adults: patterns of drug ingestion
and clinical outcomes. Age Ageing. 2009;38:407-11. https://doi.org/10.1093/ageing/afp046

Prescott K, Stratton R, Freyer A, Hall |, Le Jeune |. Detailed analyses of self-poisoning episodes
presenting to a large regional teaching hospital in the UK. Br J Clin Pharmacol. 2009;68:260-8.
https://doi.org/10.1111/j.1365-2125.2009.03458.x

Page 22/28



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Laings W. Legislation and Acetaminophen Overdose in a UK Hospital 2000-2008. Clin Toxicol — 2010
Conf Abstr Suppl [Internet]. Bordeaux, France; 2010. p. 605.
https://doi.org/10.3109/15563650.2010.493290

Hawton K, Bergen H, Simkin S, Arensman E, Corcoran P, Cooper J, et al. Impact of different pack sizes
of paracetamol in the United Kingdom and Ireland on intentional overdoses: a comparative study.
BMC Public Health. 2011;11:460. https://doi.org/10.1186/1471-2458-11-460

Clark D, Murray DB, Ray D. Epidemiology and Outcomes of Patients Admitted to Critical Care after
Self-Poisoning. J Intensive Care Soc. SAGE Publications; 2011;12:268-73.
https://doi.org/10.1177/175114371101200405

Hawton K, Bergen H, Waters K, Ness J, Cooper J, Steeg S, et al. Epidemiology and nature of self-harm
in children and adolescents: findings from the multicentre study of self-harm in England. Eur Child
Adolesc Psychiatry. 2012;21:369-77. https://doi.org/10.1007/s00787-012-0269-6

Armstrong TM, Davies MS, Kitching G, Waring WS. Comparative drug dose and drug combinations in
patients that present to hospital due to self-poisoning. Basic Clin Pharmacol Toxicol. 2012;111:356—
60. https://doi.org/10.1111/j.1742-7843.2012.00894.x

Lopez T, Howells R, Lindsay S. Going legal. Arch Dis Child Educ Pract Ed. 2013;98:26-30.
https://doi.org/10.1136/archdischild-2012-302095

Teo AIC, Cooper JG. The epidemiology and management of adult poisonings admitted to the short-
stay ward of a large Scottish emergency department. Scott Med J. 2013;58:149-53.
https://doi.org/10.1177/0036933013496951

Kapur N, Steeg S, Webb R, Haigh M, Bergen H, Hawton K, et al. Does clinical management improve
outcomes following self-harm? Results from the multicentre study of self-harm in England. PloS One.
2013;8:e70434. https://doi.org/10.1371/journal.pone.0070434

Haw C, Casey D, Holmes J, Hawton K. Suicidal Intent and Method of Self-Harm: A Large-scale Study
of Self-Harm Patients Presenting to a General Hospital. Suicide Life Threat Behav. 2015;45:732-46.
https://doi.org/10.1111/sltb.12168

Hawton K, Ferrey A, Casey D, Wells C, Fuller A, Bankhead C, et al. Relative toxicity of analgesics
commonly used for intentional self-poisoning: A study of case fatality based on fatal and non-fatal
overdoses. J Affect Disord. 2019;246:814-9. https://doi.org/10.1016/j.jad.2019.01.002

Ali M, Misurati M, Rodgers R, Pooni J. Haemodiafiltration as an effective treatment option for massive
paracetamol overdose. BMJ Case Rep. 2019;12:€228920. https://doi.org/10.1136/bcr-2018-228920

Pitman A, Tham S-G, Hunt IM, Webb RT, Appleby L, Kapur N. Access to means of lethal overdose
among psychiatric patients with co-morbid physical health problems: Analysis of national suicide
case series data from the United Kingdom. J Affect Disord. 2019;257:173-9.
https://doi.org/10.1016/j.jad.2019.06.027

Casey D, Geulayov G, Bale E, Brand F, Clements C, Kapur N, et al. Paracetamol self-poisoning:
Epidemiological study of trends and patient characteristics from the multicentre study of self-harm in
England. J Affect Disord. 2020;276:699-706. https://doi.org/10.1016/j.jad.2020.07.091

Page 23/28



48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Bianca Cuellar. A TEN YEAR RETROSPECTIVE OBSERVATIONAL ANALYSIS OF MENTAL HEALTH
PRESENTATIONS TO AN INNER CITY TERTIARY CHILDREN’S EMERGENCY DEPARTMENT. Archives of
Disease in Childhood; 2021 [cited 2026 Jan 16]. p. A366.2-A367.
https://doi.org/10.1136/archdischild-2021-rcpch.638

Henry N, Parthiban S, Farroha A. The effect of COVID-19 lockdown on the incidence of deliberate self-
harm injuries presenting to the emergency room. Int J Psychiatry Med. 2021;56:266-77.
https://doi.org/10.1177/0091217420982100

Cuellar B, Henderson S, Briggs E. 1445 Assessing the impact the Covid-19 pandemic has had on
children’s mental health presentations to a tertiary children’s emergency department. Abstracts
[Internet]. BMJ Publishing Group Ltd and Royal College of Paediatrics and Child Health; 2021 [cited
2026 Jan 16]. p. A371.2-A372. https://doi.org/10.1136/archdischild-2021-rcpch.646

Clements C, Farooq B, Hawton K, Geulayov G, Casey D, Waters K, et al. Self-harm in university
students: A comparative analysis of data from the Multicentre Study of Self-harm in England. J Affect
Disord. 2023;335:67-74. https://doi.org/10.1016/j.jad.2023.04.112

Campos T. Understanding paracetamol overdoses attending Alder Hey Children’s Hospital and
Improving patient care. Clin Toxicol — 2023 Conf Abstr Suppl. Ljubljana, Slovenia; 2023. p. 689.

Groves S, Lascelles K, Bale L, Brand F, Casey D, Hawton K. Self-Harm by Nurses and Midwives - A
Study of Hospital Presentations. Crisis. 2024;45:128-35. https://doi.org/10.1027/0227-
5910/a000936

Carroll R, Benger J, Bramley K, Williams S, Griffin L, Potokar J, et al. Epidemiology, management and
outcome of paracetamol poisoning in an inner city emergency department. Emerg Med J EMJ.
2015;32:155-60. https://doi.org/10.1136/emermed-2013-202518

Gunnell D, Hawton K, Bennewith O, Cooper J, Simkin S, Donovan J, et al. A multicentre programme of
clinical and public health research in support of the National Suicide Prevention Strategy for England-
Study 1 [Internet]. Southampton (UK): NIHR Journals Library; 2013 [cited 2026 Jan 16].
http://www.ncbi.nlm.nih.gov/books/NBK374093/. Accessed 16 Jan 2026

Gunnell D, Hawton K, Bennewith O, Cooper J, Simkin S, Donovan J, et al. A multicentre programme of
clinical and public health research in support of the National Suicide Prevention Strategy for England-
Study 2 [Internet]. Southampton (UK): NIHR Journals Library; 2013 [cited 2026 Jan 16].
http://www.ncbi.nlm.nih.gov/books/NBK374093/. Accessed 16 Jan 2026

Co-proxamol withdrawal: reminder to prescribers [Internet]. GOV.UK. [cited 2026 Jan 22].
https://www.gov.uk/drug-safety-update/co-proxamol-withdrawal-reminder-to-prescribers. Accessed
22 Jan 2026

Wazaify M, Kennedy S, Hughes CM, McElnay JC. Prevalence of over-the-counter drug-related
overdoses at Accident and Emergency departments in Northern Ireland—a retrospective evaluation. J
Clin Pharm Ther. 2005;30:39-44. https://doi.org/10.1111/j.1365-2710.2004.00607.x

Neilson ZE, Morrison W. Childhood self-poisoning: a one-year review. Scott Med J. 2012;57:196-9.
https://doi.org/10.1258/sm;.2012.012116

Page 24/28



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Hewett DG, Shields J, Waring WS. Missed paracetamol (acetaminophen) overdose due to confusion
regarding drug names. Curr Drug Saf. 2013;8:203-6.

Hawton K, Bergen H, Simkin S, Dodd S, Pocock P, Bernal W, et al. Long term effect of reduced pack
sizes of paracetamol on poisoning deaths and liver transplant activity in England and Wales:
interrupted time series analyses. BMJ. 2013;346:f403-f403. https://doi.org/10.1136/bm;j.f403

Adams WG, Phillips BD, Bacic JD, Walsh KE, Shanahan CW, Paasche-Orlow MK. Automated
conversation system before pediatric primary care visits: a randomized trial. Pediatrics.
2014;134:€691-9. https://doi.org/10.1542/peds.2013-3759

Mills AT, Davidson ME, Young P. Concealed paracetamol overdose treated as HELLP syndrome in the
presence of postpartum liver dysfunction. Int J Obstet Anesth. 2014;23:189-93.
https://doi.org/10.1016/j.ijjoa.2014.01.006

Gulmez SE, Larrey D, Pageaux G-P, Bernuau J, Bissoli F, Horsmans Y, et al. Liver transplant associated
with paracetamol overdose: results from the seven-country SALT study. Br J Clin Pharmacol.
2015;80:599-606. https://doi.org/10.1111/bcp.12635

Freitas D, Parry C, Seddon G, Lemke J, Moss J, Freeman N, et al. Assessing Paracetamol Overdose in
Children: Acceptability and Potential Market for a Non-Invasive Testing Device. Biomed Eng Comput
Biol. 2023;14:11795972221140108. https://doi.org/10.1177/11795972221140108

Tyrrell EG, Orton E, Tata LJ, Kendrick D. Patterns and trends of medicinal poisoning substances: a
population-based cohort study of injuries in 0—11 year old children from 1998-2018. Arch Public
Health Arch Belg Sante Publique. 2024;82:50. https://doi.org/10.1186/s13690-024-01268-7

INN & Medicines classification [Internet]. [cited 2026 Jan 26]. https://www.who.int/teams/health-
product-and-policy-standards/inn. Accessed 26 Jan 2026

Watt A, Caparrotta T, Bradberry S, Gray L, Thanacoody R, Jackson G, et al. Poisoning in adolescents in
the UK: a review of enquiries to the National Poisons Information Service. Arch Dis Child.
2025;110:687-92. https://doi.org/10.1136/archdischild-2024-327405

Scholin L, Jackson G, McGrory C, Lupton D, Lloyd A, Holmes P, et al. Ambulance services’ use of
poison information in Great Britain — a retrospective records analysis of calls and TOXBASE®
accesses. Clin Toxicol. Taylor & Francis; 2026;0:1-8.
https://doi.org/10.1080/15563650.2026.2661378

Anderson J, Kurmi O, Lowrie R, Araf A, Paudyal V. Patterns, circumstances and risk factors associated
with non-fatal substance overdose in a cohort of homeless population: an observational study. Int J
Clin Pharm. 2025;47:107-18. https://doi.org/10.1007/s11096-024-01812-z

SY,ET,L.aG. Dental pain and accidental paracetamol overuse: the hidden post-COVID strain on
emergency departments. Clin Toxicol. Taylor and Francis Ltd.; 2026;122.
https://doi.org/10.1080/15563650.2026.2647647

TnM,S.mB,LaG,AV,KH,R.h.kT. Poisoning in pregnancy: a 10-year review of enquiries to the UK
NPIS. Clin Toxicol. Taylor and Francis Ltd.; 2026;103.
https://doi.org/10.1080/15563650.2026.2647647

Page 25/28



Tables

Tables are available in the Supplementary Files section.

Figures

Studies from databases/registers (n =1231)
References from other sources (n = 36)
PubMed (n =830)
(Grey literature-Google Scholar)
Embase (n =277)

Scopus (n =85)
Updated Search (August 2024-July 2026) (n=331)
Cochrane (n = 26)

c
o
=]
©
o
£
s
(=
o
o

References removed (n = 20)

Duplicates identified manually (n=1)

Duplicates identified by Covidence (n = 19)

N
Studies screened (n = 1598) | Studies excluded (n=1366)
Cdd
Studies sought for retrieval (n = 144) > Studies not retrieved (n =0)

» Studies assessed for eligibility (n =144) >

= Studies excluded (n =91)

o

o

6 Wrong setting (n = 13)

(72}
Wrong outcomes (n = 36)
Text not available (n = 14)
Wrong period of time (n = 4)
No intention or causes (n = 5)
Multiple drugs involved, paracetamol not the
main cause (n=4)

A4
Studies included in review (n = 53)
Figure 1

Page 26/28



Prisma flow diagram

Classification of Records Included in the Systematic Review

This visualisation shows the lterature sources included in this systematic review, grouped by paracetamol overdose intentionality; reporting age category group(s) involved, first author and publication year (starting as of 1998).

Petals:

Petals: Each petal correspond to an age category group, groups are indicated by different colou. Circles:
— Each petal defines the relevant four-year period

ne of the three literature groups, classified by the intentionality of paracetamol overdoses reported (accidental only, intentional only,

‘ Children (up to 12 years) /7 Eachlarge
| both accider

Young Adults (13-17 years)

Adults (18-64 years) (with the corresponding year range -¢.g., 1998-2001- reported. |  First author and year of publication
i oeriod. reported for each literature souce included.
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T m -ach period in the outer large circle.

Accidental Intentional Accidental and Intentional
Paracetamol Overdoses Only Paracetamol Overdoses Only Paracetamol Overdoses combined
Number of records included = 5 Number of records included = 34 Number of records included = 10

Figure 2

Classification of articles included in the systematic review.

Records were grouped by overdose intentionality (accidental, intentional, or mixed) and mapped by age
category and publication period (from 1998 to 2024). Although 48 studies were included in the review, 49
entries appear in this figure because the Gunnell et al. (2013) research programme comprised multiple
related publications, two of which met the inclusion criteria (STUDY 1 and STUDY 2) and are herein
represented separately.
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