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ABSTRACT
INTRODUCTION: Intentional self-poisoning or self-harm through poisoning, is a common cause of
presentations to emergency departments (EDs). National datasets do not allow identification of
the substancesmost commonly used in hospital-treated intentional self-poisoning inNewZealand,
nor do they capture sources of these substances.

AIM: To investigate the specific substances used in intentional self-poisoning and the sources from
which they are obtained.

METHODS: In this cross-sectional study, information about the demographics and presentation
particulars of intentional self-poisoning patients aged$16 years, presenting to three public EDs, as
well as the substances they used in the self-poisoning event and the sources of these agents, were
collected prospectively.

RESULTS: A total of 102 patients were recruited from the potentially eligible 1137 intentional self-
poisoning patients presenting to the three EDs during the study period. Seventy per cent used their
own prescription medications and 24% used medicines they purchased themselves. Paracetamol
and ethanol were most commonly encountered substances. Patients presented a median of 1.9 h
after exposure (interquartile range 1.0–3.3 h), 62% self-referred, 60% presented to the ED in the
evening or at night and 66%were triaged into Australasian Triage Scale 3 (to be seenwithin 30min).
Two-thirds were referred to emergency psychiatric services.

DISCUSSION: Collecting specific substance information, such as from this study, can assist in
planning specific activities to prevent intentional self-poisoning. As most people used their
prescribedmedicines, the findings can informandassist doctors in their prescribing practiceswhen
they manage patients at risk of self-poisoning.

KEYWORDS: clinical practice; drug poisoning; patient safety; prescription medicines; risk manage-
ment; suicide

ORIGINAL RESEARCH PAPER
ORIGINAL RESEARCH: CLINICAL

235

CSIRO Publishing
Journal compilation � Royal New Zealand College of General Practitioners 2020
This is an open access article licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License

http://creativecommons.org/licenses/by-nc-nd/4.0/


Introduction

Intentionally self-inflicted injuries are a significant
cause of population morbidity and mortality, and
intentional self-poisoning is the most common type
of intentional self-harm injury seen in New Zealand
emergency departments (EDs).1 Intentional self-
poisoning is defined as the intentional ingestion of
more than the prescribed or advised amount of any
medicine, recreational drug, non-ingestible sub-
stance or excess alcohol for self-harming purposes,
regardless of whether there is evidence of intent to
die from the poisoning.1 Current New Zealand
national data on hospital presentations (National
Minimum Dataset, NMDS) uses International
Statistical Classification of Diseases and Related
Health Problems 10th Revision (ICD-10) codes to
indicate the cause of presentations. These codes
record broad groups of medicines, but not specific
substances.2 Further, there is no information col-
lected on how or where the substance was obtained.
International evidence suggests that ease of access is
key to substance selection in intentional self-
poisoning, and although people may choose to take
medicines prescribed to someone else if they gain
access, most use their own prescribed medicines.3–6

This information is not available for New Zealand,
but overseas evidence indicates that prescribers
should be offered information about the risk that
medicines they prescribe may be used for self-
poisoning. This risk needs to be balanced with
patients’ convenience of access to medicines they
need for successful pharmacotherapy.7,8

The aim of this study was to identify the most
common substances used in intentional self-
poisoning, and to investigate the sources of these
agents. This study was conducted to contribute to
drug policy discussions and to inform prescribers

and public health agencies of self-poisoning beha-
viours in New Zealand.

Methods

Study design and settings

In this prospective, cross-sectional study, we col-
lected information about the specific substances
used by 100 patients presenting to three New
Zealand public hospital EDs with intentional self-
poisoning. A statistically representative sample of
EDs was not attempted, but rather a purposeful
sample of different locations: a capital city locality
(Wellington Regional Hospital), a regional centre
(Dunedin Hospital) and a smaller regional locality
(Southland Hospital, Invercargill).

Selection of participants

Participants were aged $16 years, able to give
informed consent to participate and presented with
intentional self-poisoning. ED clinicians collected
the data. They used their best clinical judgment and
introduced the study to a study patient only after
they were medically cleared and no longer intoxi-
cated or in acute crisis. We excluded patients pre-
senting due to a purely recreational overdose
(no self-harming intent evident), patients who were
severely unwell and transferred to other wards such
as the intensive care unit (ICU) and patients who
were in an acute mental health crisis or otherwise
not safe to be approached. A total potentially eli-
gible sample of intentional self-poisoning patients
was determined by a manual check of the patient
management system by local clinicians, except for
Southland, for which only a NMDS count was
available. The NMDS describes hospital presenta-
tions with a duration of at least 3 h, potentially
missing shorter presentations.

Measurements

Demographic variables: Age, sex, residence (rural or
urban), self-identified ethnicity, marital and employ-
ment status were used. For analysis, we used priori-
tised ethnicity, where multiple ethnicities are reduced
into one.9

Presentation particulars: We collected mode of
arrival and source of referral to ED, pre-existing

WHAT GAP THIS FILLS

What is already known: Intentional self-poisoning is a common form of
hospital-treated self-harm.

What this study adds:Most people use their own prescribed medicines
in intentional self-poisoning. Paracetamol and ethanol are the most
common substances involved in hospital presentations due to self-
poisoning.
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conditions, presentation time, Australasian Triage
Scale (ATS) code,10 time of discharge, length of stay
at ED, where patients went when discharged from
ED (depart destination) and psychiatric referral.

Substance details: We collected substance names
and amounts taken, timeline of exposure, sources of
substance(s) and means of obtaining substance(s).
Amounts of substances were converted into mul-
tiples of defined daily dose (DDD) if a DDD value
describing a typical daily maintenance dose was
available.11 A conservative approach was adopted
and if amounts taken were given as a range, the
lowest reported amount was used.

Data analysis

Data were de-identified before analysis with SPSS
(version 22; IBM, New York, NY, USA) and Excel
(2013; Microsoft Corporation, Redmond, WA,
USA). As data were not non-normally distributed,
medians are given for variables.

Ethical approvals

This study was approved by the University of Otago
Human Ethics Committee (Health; ref. H16/043)
and was conducted in accordance with the Decla-
ration of Helsinki.12 Locality authorisations were
obtained from each study site and participants gave
written, informed consent to participate.

Results

Data were collected in Dunedin for 535 days (May
2016 to October 2017), in Wellington for 416 days
(September 2016 to October 2017) and in South-
land for 199 days (March to September 2017). A
total of 1137 patients may have been eligible for
inclusion in the study during this time. A total of
131 patients were approached and although 29
declined, 102 were recruited: 73 from Dunedin,
24 from Wellington and five from Southland EDs.
The median age of participants was 21.5 years
(interquartile range [IQR]: 18.3–29) and their
demographic characteristics are described in
Table 1. The study participants had amedian of one
pre-existing condition (IQR: 0–1; Table 2) and close
to two-thirds had presented to the ED between 6pm
and 6am (Table 3). The participants stayed at the
ED for a median of 6.0 h (IQR: 4.0–10.2; six

participants’ values were missing) and 15 partici-
pants (14.7%) stayed for, 3 h. Psychiatric referrals
were made for 94 participants (92.2%).

Table 1. Demographics of the 102 study participants presenting due to intentional
self-poisoning

Descriptive variable Number of cases; n (%)

Sex

Female 69 (68)

Male 33 (32)

Age group (years)

16–24 66 (65)

25–34 14 (14)

35–44 9 (9)

45–54 9 (9)

55–64 0 (0)

65þ 4 (4)

Location of domicile

Urban 94 (92)

Rural 7 (7)

Value missing 1 (1)

Self-identified ethnicity

Ma-ori 5 (5)

Pasifika 1 (1)

Asian 3 (3)

NZ European 90 (88)

Other 3 (3)

Marital status

Married 10 (10)

Never married 63 (62)

Living with partner 13 (13)

Widowed/separated/divorced 9 (9)

Single 2 (2)

Refused to say 4 (4)

Value missing 1 (1%)

Employment status

Employed 30 (30)

Student/home-maker, etc.* 43 (42)

Unemployed 22 (22)

Retired/pensioner 4 (4)

Refused to say 1 (1)

Value missing 2 (2)

*Seven people included here also listed ‘Employed’ in addition to ‘Student’ as their occupation
(not counted in the ‘Employed’ total).
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Participants had taken a self-reported median of
two substances (IQR: 1–3). These presentations
involved taking a median of 24 tablets (IQR: 14–49;

range: 5–220) and a median of 15 tablets of an
individual substance (IQR: 7–29; range: 1–120).
The 15 specific substances most commonly taken
by the participants are shown in Table 4.

Participants were exposed to amedian total load of
8.2 DDD (IQR: 3.7–18.3) and individual sub-
stances had a median dose value of 4.5 DDD (IQR:
2–10). The median amount of paracetamol expo-
sure was 3.3 DDD (IQR: 2–4.3), which is equiva-
lent to 10 g (20 � 500 mg tablets). The time of
substance ingestion was available for 50 patients
(49.0%). These 50 patients ingested the
substance(s) 1.9 h (median; IQR: 1.0–3.3 h) before
presentation to the ED.

Most participants self-reported that they had used
their own medications in the intentional self-
poisoning event (Table 5). Participants often used
medications that had been specifically prescribed to
them or which they had purchased themselves. A
total of 19.4% of cases appeared to have a psycho-
tropic medication and 8.2% a non-psychotropic
medication taken in the overdose, which was
recorded as being prescribed to the person, but no
matching pre-existing condition was listed.

Discussion

Our study sample was primarily young, and only
one-third had a pre-existing non-psychiatric con-
dition listed in the NMDS. One-third had a psy-
chiatric illness listed, which is much lower than a
previous finding of 92.0% in intentional self-harm
presentations to the ED in a study from the United
Kingdom,13 or a finding of 81.2% in young people
and 83.9% in adults from a recent international
review.14 Skegg has suggested that intentional self-
harm presenters to EDs may be ‘over-diagnosed’
with psychiatric illness due to the diagnostic
interview structures used,15 but we cannot exclude
the possibility that the prevalence of psychiatric
illness may have been under-reported in our sam-
ple, which comprised only 9.0% of potentially eli-
gible patients. No details were available on patients
who were not recruited and patients excluded due
to being in severe distress or requiring ICU-level
care and who may have taken different substances
and had different diagnoses. When the pre-existing
conditions and the medications used in the inten-
tional self-poisoning that were prescribed to

Table 2. Pre-existing conditions in the 102 study participants

Pre-existing condition listed Number of cases; n (%)

None 40 (39)

None listed* 9 (9)

Psychiatric conditions 30 (29)†

Depression 23

Anxiety 6

Attention Deficit Hyperactivity Disorder 4

Obsessive Compulsive Disorder 1

Post-traumatic Stress Disorder 2

Bipolar disorder 2

Schizophrenia 2

Alcohol dependency 1

‘Extensive mental health history’ 1

Non-psychiatric conditions 30 (29)†

Cardiovascular conditions: 7 (7)

Arrhythmias 3

Coronary artery disease 1

Hypertension 3

Pulmonary conditions: 10 (10)

Asthma 8

Chronic Obstructive Pulmonary Disease 1

Obstructive sleep apnoea 1

Conditions relating to the nervous system: 7 (7)

Cerebellar/cerebral atrophy 1

Chronic pain 4

Migraine 1

Traumatic brain injury 1

Other conditions: 14 (14)

Autoimmune disease 3

Cancer 1

‘Dental problem’ 1

Diabetes mellitus 3

Eczema 2

‘Flu-like symptoms’ 1

‘Haemophilia’ 1

‘Low iron’ 1

Renal calculi 1

*Nothing recorded; that is, clinician has not recorded ‘None’. †At least one matching pre-existing
condition listed per case.
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patients were compared, in some cases, there were
no clear indications listed to match the medica-
tions. This does not necessarily indicate inappro-
priate prescribing, but may rather reflect
insufficient transfer of information from primary
care to the ED, or imprecise data collection by the
clinicians in this study. It was not possible to
investigate this in the de-identified study material,
but availability of relevant medical record details
throughout the chain of care (primary to tertiary
and vice versa) warrants investigation.

The study sample was very urban and does not
therefore necessarily describe the experiences of
people engaging in intentional self-poisoning in
more rural locations where access to care and
services may be more challenging. Access to com-
munity pharmacies, for example, has declined in
the past decades in New Zealand.16 Characterising
intentional self-poisoning in rural areas of New
Zealand warrants further study.

Participants mostly self-referred or were referred to
the ED by a lay person such as a partner or a family
member, similar to previous evidence from Aus-
tralia.17 Only one-fifth of the participants were
referred by a professional service, which may
indicate the less toxicologically serious nature of
these intentional self-poisoning events, as indicated
by two-thirds being triaged into ATS 3. If the
clinical effects experienced by the participants were
not severe, they may not have felt the need to seek
help from their primary carer, such as a general
practitioner (GP) first, especially if it was late at
night and their ownGPmay have been unavailable.
As patients who may have been affected by a more
severe poisoning and referred to the ICU were
excluded from the current study, we were unable to
characterise their referral pathways to compare
with our study sample. Further, we do not currently
know the experiences or full extent of people
engaging in intentional self-poisoning in the com-
munity setting where the exposure does not lead to
seeking formal help at a medical facility. A recent
review found that less than half of young people
engaging in intentional self-harm seek formal help,
and even fewer report receiving help as a result.18

The extent and characteristics of non-ED-treated
intentional self-poisoning should be investigated to
assess need for services for people not presenting to
an ED.

Table 3. Presentation-related descriptors of the study participants

Referred to ED Cases; n (%)

Self-referral 63 (62)

After Hours Service 1 (1)

General Practitioner 1 (1)

Mental Health Services 6 (6)

Other 29 (28)

Friend 9

Partner 4

Health Line/Poisons Line 3

Parent 3

Police 3

Ambulance 2

‘Family’ 1

Neighbour 1

‘Other agencies’ 1

Rural hospital 1

School staff 1

Unknown, not recorded 2 (2)

Mode of arrival to ED

Ambulance* 54 (53)

Private vehicle 25 (25)

Police 2 (2)

Walk-in 21 (21)

Time of presentation (h)

00:00–05:59 27 (26)

06:00–11:59 16 (16)

12:00–17:59 24 (24)

18:00–23:59 35 (34)

Time of discharge (h)†

00:00–05:59 25 (25)

06:00–11:59 26 (25)

12:00–17:59 23 (23)

18:00–23:59 22 (22)

ATS category

1 (seen immediately) 1 (1)

2 (seen within 10 mins) 22 (22)

3 (seen within 30 mins) 67 (66)

4 (seen within 60 mins) 11 (11)

5 (seen within 120 mins) 0 (0)

Unknown 1 (1)

(Continued)
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Participants presented 1.9 h after exposure, which is
close to the 2–6 h observed in previous studies.17,19

This time frame would allow interventions such as
activated charcoal and antidote infusion; for
example, in the case of paracetamol overdose.20

Similar to previous New Zealand research, partici-
pants mostly presented in the evening and at
night.19 Nearly all patients received a referral to
psychiatric assessment from the ED, which is sim-
ilar to a previous study from Wellington.21 The
median length of stay was 6 h, which should offer
sufficient time to engage the Emergency Psychiatric

Service, which was available 24/7 at all study loca-
tions. After presentation at an ED due to inten-
tional self-poisoning, letters are normally sent to
patients’ primary carers. Investigating engagement
and interaction within and between these services
and follow-up care received would be a logical
extension of this current study.

This study met its aim of determining the most
frequently encountered substances in intentional
self-poisoning and their sources. As formularies
and regulations differ between countries, local data
are needed, and this study fills this gap. The sub-
stances encountered closely matched a recent study
from a Wellington ED, reporting on all overdoses
and misuse of medications,22 as well as other
studies from the UK23,24 and Ireland.25 Paraceta-
mol was the most frequently encountered sub-
stance in all of these studies, and the median dose
taken in this present study, 3.3 DDD, was close to
the 4.0 DDD observed in a UK study,23 and could
warrant antidote treatment.20

Similar to the current study, previous research from
Ireland25 and Australia,26 and older data from
Auckland27 and Christchurch,19 have indicated that
people used their own prescription medications in
intentional self-poisoning. The data from Auckland
suggest that people make impulsive choices and use
what is easily available to them.27 Prescribers should
be mindful of potential risk of intentional self-
poisoning in their patients and, if applicable, con-
sider alternative medications that are less toxic in
overdose, or weekly dispensing, tailored to patients’
specific needs. The present study found a high
prevalence of paracetamol and ibuprofen, which
may be obtained both without and by prescription,
but participants mostly indicated it was by pre-
scription. Other psychotropic medications identi-
fied in the study are available by prescription only,
emphasising the importance of prescriber awareness
of risk of intentional self-poisoning while managing
care. Collecting informative data on these poisonings
from the EDs such as in this study assists in national
policy responses to prevent intentional self-
poisoning. Reducing pack sizes of paracetamol
available without a prescription in the UK reduced
the number of large overdoses.28 Australia limited
codeine-containing products to ‘prescription only’
from February 2018,29 and this prompted a New
Zealand review of codeine availability, which is still

Table 3. (Continued)

Referred to ED Cases; n (%)

Destination after departure from the ED

Emergency Psychiatric Service 66 (65)

Home 12 (12)

Ward 11 (11)

Community mental health 3 (3)

Other 2 (2)

Unknown (not recorded) 8 (8)

*Includes one instance of an ambulance helicopter. †Six patients’ information missing. ED (emergency
department); ATS (Australasian Triage Scale).

Table 4. The 15 most commonly used specific substances taken by the participants in
intentional self-poisoning

Specific substance taken Typical indication Cases; n (%)

Paracetamol Non-opioid analgesic 38 (37)

Alcohol (ethanol) Recreational substance 36 (35)

Ibuprofen Non-opioid analgesic 18 (18)

Quetiapine Antipsychotic 12 (12)

Venlafaxine Antidepressant 11 (11)

Zopiclone Sedative-hypnotic 10 (10)

Codeine Opioid analgesic 8 (8)

Citalopram Antidepressant 7 (7)

Fluoxetine Antidepressant 7 (7)

Sertraline Antidepressant 6 (6)

Tramadol Opioid analgesic 4 (4)

Clonazepam Sedative-hypnotic 3 (3)

Diazepam Sedative-hypnotic 3 (3)

Escitalopram Antidepressant 3 (3)

Lorazepam Sedative-hypnotic 3 (3)
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ongoing.30 Such pharmacovigilance activities need
to be informed by specific information about sub-
stances that need to be targeted. Current ICD-10
codes describing substance groups in the NMDS do
not tell us which substances are the most problem-
atic, and more specific data such as those in this
present study need to be collected.2

Limitations

Suicidal or self-harm intent was not quantified in
this study for practical reasons. We relied on the
clinicians’ decision to include the study patients. If a
patient chose to take part after reading the study
information package, which specified that this was a
study of intentional self-poisoning, they likely
considered their own presentation to be intentional
self-poisoning as well. This, however, could not be
confirmed from another dataset such as NMDS due
to the de-identified nature of the study. Only 12% of
potentially eligible patients at the three sites were
approached about participation, but some possibly
eligible patients may not truly have been eligible due
to an ongoing mental health crisis, for example.
Patients who chose not to take part or who were not
asked about participation (for example, if their self-
poisoning required ICU-level care or who were
severely distressed and could not be approached)
may have had different experiences using different
substances, but due to ethical issues, no details could
be collected about them. Due to the de-identified
nature of the study, we also cannot exclude the pos-
sibility of people appearing multiple times in the
dataset after multiple presentations, potentially
skewing the results as the total study sample was
relatively small.

Patients’ medical history was recorded by the clin-
icians based on a varying degree of access to
previous primary care and mental health notes,
patient self-reporting and always previous ED pre-
sentation notes (if applicable). We are unable to
determine the completeness of the reported pre-
existing conditions as a result. Clinical observations
together with a history from the study patients were
used as a basis for identifying the substances
involved in the intentional self-poisoning event.
Although some substances may have been missed,
direct questions to patients are generally considered
a reliable method.24,31 We cannot exclude the
possibility that a participant chose to omit some

sources of intentional self-poisoning substances; for
example, if they involved illegal means. When
describing doses that were taken, using DDDs only
describes amounts as multiples of the commonly
used daily dose, and does not describe the medical
‘seriousness’ of the exposure.32 A future study
should investigate exposure doses per kilogram of
patient weight to better assess potential for toxicity.

Conclusions

People being cared for after intentional self-
poisoning at threeNewZealand public hospital EDs
presented fairly soon after the exposure, and used
mainly their own prescriptionmedicines in the self-
poisoning event. Paracetamol and ethanol were the
most commonly encountered substances. Such
specific substance information should be collected
from EDs to assist planning public health initiatives
to prevent intentional self-poisoning via those
substances, and tomore efficiently assist prescribers
in managing their local populations at risk of
intentional self-poisoning.
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