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ABSTRACT
Background Medication overdose accounts for >80% of
hospital presentations for self-harm. Previous research
has identified typical characteristics of medication
overdose cases; however, these cases have not been
well differentiated from other similar presentations,
namely (1) illicit drug overdose and (2) self-harm by
means other than overdose.
Method A 12-month audit of medication overdose cases
(both intentional and unintentional) attending the
emergency department (ED) of a major metropolitan
public hospital in Melbourne, Australia was conducted.
Comparison was made with patients attending for illicit
drug overdose or for self-harm by means other than
overdose.
Results Medication overdose cases (n¼453) showed
a broadly comparable profile with those found in earlier
studies (predominantly female gender, aged in their 30s
and referred for psychosocial assessment). A similar
though not identical profile was noted for self-harm cases
(n¼545). In contrast, patients attending for illicit drug
overdose (n¼409) could be characterised as male, in their
20s and not referred for psychosocial assessment. Illicit
drug overdose cases were more likely than either the
medication overdose or self-harm cases to be triaged in
the most urgent category (19.3, 3.8 and 3.9%
respectively), suggesting a high level of acuity in this
group. However, the illicit drug overdose group on average
spent less time in the ED than medication overdose
patients, and were less likely to require hospital admission.
Conclusion On both demographic and treatment
variables, patients attending the ED following
a medication overdose more closely resemble those
attending for self-harm by means other than overdose
than those attending for illicit drug overdose.

BACKGROUND
Medication overdose or self-poisoning accounts for
most emergency department (ED) admissions
(82e95%) for deliberate self-harm,1e6 and
0.3e5.0% of all ED admissions.1 7 8 The majority
of people presenting to hospital for deliberate
self-poisoning are female and aged in their 20s or
30s.1 5e7 9e13 At least 90% have a diagnosable
psychiatric condition,3 8 most frequently depres-
sion,1 3 10 14e17 although substance use disorders,
personality disorders, anxiety-related disorders,
eating disorders and schizophrenia are also
common.3 9 18 19 Alcohol has been estimated to be
involved in 28e40% of cases.10 13 20 Despite being
highly recommended, psychosocial assessment of
self-poisoning patients occurs in only around half
of cases.9 21

Medication overdose cases generally present from
late afternoon to late evening,7 22 23 and are treated
more urgently and have longer stays than cases
involving other forms of self-injury.5 7 Conservative
estimates of repeat presentation to hospital suggest
rates of between 12% and 19% within 12 weeks to
2 years.7 11 13 20 24 25 Individuals with a history of
self-poisoning have a greater probability of eventual
death by suicide than the general population.26 27

In spite of this, those who attend repeatedly for
medication overdose are treated less urgently and
have shorter stays.7

Two Australian health services, the Hunter Area
Health Service and the Austin & Repatriation
Medical Centre, have each developed a multidisci-
plinary response to self-poisoning presentations,
including 24 h toxicological and psychiatric exper-
tise.8 28 Such models have been argued to provide
optimal patient care, and both services have been
shown to be associated with a reduced length of
hospital stay.
Very few previous studies of medication overdose

have compared patients presenting for medication
overdose with other relevant patient groups. One
study contrasted self-poisoning with other forms of
self-inflicted injury5 while another compared two
forms of self-inflicted harmdtrauma and over-
dosedbut did not distinguish between overdoses
involving pharmaceutical medications and those
involving illicit drugs.29 No study has simulta-
neously compared medication overdose, illicit drug
overdose and other forms of self-harm. Such
comparison is required because systematic differ-
ences between case types need to be taken into
account by ED services both when treating indi-
vidual cases and in the allocation of resources.
In this study we describe the characteristics of

medication overdose presentations made to a major
inner city public hospital in Melbourne relative to
three other patient groups (ie, illicit drug overdose,
self-harm by means other than overdose, and the
total patient population). We examine the charac-
teristics of cases in the context of management
variables and referral patterns with a view to
identifying areas in which the ED response could be
improved.

METHOD
We audited all cases attending the St Vincent’s
Hospital Melbourne ED from 1 November 2003 to
31 October 2004 using the Patient Administration
System (PAS)dcomputerised clinical records
completed by ED staff. St Vincent’s is an 800+ bed
adult teaching hospital located on the fringe of

1Monash University School of
Rural Health, Bendigo, Australia
2Burnet Institute, Melbourne,
Australia
3National Drug and Alcohol
Research Centre, University of
NSW, Sydney, Australia
4National Drug Research
Institute, Curtin University,
Perth, Australia

Correspondence to
Dr Penny Buykx, Monash
University School of Rural
Health, PO Box 666, Bendigo
Central Post Office, VIC 3552,
Australia;
penny.buykx@monash.edu

Accepted 28 May 2009

Emerg Med J 2010;27:499e503. doi:10.1136/emj.2009.075549 499

Original article

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by espace@Curtin

https://core.ac.uk/display/195648287?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Melbourne’s Central Business District (CBD), providing medical,
surgical, mental health and other services. The ED is always
open. The study was approved by the St Vincent’s Human
Research Ethics Committee. Three independent groups were
identified:
< Medication overdose (MOD)daccidental or deliberate

overdoses on medication(s). ‘Medication’ included any
pharmaceutical preparation available on prescription or
over-the-counter (OTC), but excluded naturopathic or
herbal medications. All cases where the inappropriate (other
than prescribed or recommended) consumption of prescrip-
tion or OTC medications directly contributed to the
presentation were audited as ‘overdoses’.

< Drug overdose (DOD)daccidental or deliberate intoxication
or overdose on illicit drug(s), that included heroin, amphet-
amines, ecstasy, GHB (g-hydroxybutyrate), ketamine,
cannabis, hallucinogens, cocaine and inhalants. All cases
involving recent illicit drug use where the person was
substance affected were audited.

< Self-harm (SH)dcases involving thoughts, threats or actions
of deliberate self-harm. Suicidal intent was not required for
inclusion. Cases where medications or illicit substances were
used as the means of self-harm were excluded as they were
classified as either MOD or DOD. Types of self-harming
behaviour noted or threatened were poisoning by other
substances, self-inflicted scratches/cuts/lacerations/stabbing,
ingestion of foreign objects, jumping from a height, hanging/
strangulation, deliberate involvement in a car/train/tram
accident, exhaust/gassing and burning/electrocution.
A small number of cases fell into both the MOD and DOD

categories and were excluded from statistical analysis (see the
Results section).

Variables extracted from the PAS included age, sex, triage level
assigned to the patient,30 day of the week of presentation, time
of presentation, time of discharge, discharge status and a unique
patient identifier.

Cases were identified by reviewing both the presenting
complaint and free text fields on the PAS. The free text field
included additional comments by triage and treating staff
regarding the presentation. Review of this field increased the
likelihood that all relevant cases were included, not just those
identified by the presenting complaint. Other information
recorded from this field included: alcohol involvement, psycho-
social assessment (ie, patient referral to the ED-based mental
health and/or social welfare service teams) and whether a secu-
rity code was called or warned during the presentation (eg, when
physical restraint of the patient was required). This information
is non-mandatory, meaning that the data are only a minimum
estimate of each of these factors. The audit did not involve
review of hard copy patient medical records.

Statistical power and analysis
We estimated that MOD, SH and DOD would, together,
comprise w5% of the total number of presentations, and hence
that 1 year ’s data would yield w1500 events for analysis,
comprising approximately equal numbers of the three event
types. With 500 events in each group, an RR of 2.0 can be
estimated with precision of 61% relative error, from a prevalence
base of $5%.31 We judged that this was sufficient accuracy for
our needs, and we therefore included 1 year of data in our
sample.

Frequencies of medication misuse or overdose, illicit drug
intoxication or overdose, and self-harm presentations were
calculated and expressed as a proportion of the ED total.

Multinomial logistic regression was used to examine associa-
tions between explanatory variables (age, sex, day, and time of
attendance) and patient group. Logistic regression was used to
explore the relationship between patient group membership and
two binary treatment outcome variables (triage level and
discharge destination), using the illicit drug overdose group as
the reference group. The ED total was not included in the
regression analyses.

RESULTS
There were 32 139 presentations to the ED during the study; 521
cases involving medication misuse or overdose (1.6% of all
presentations), 477 involving illicit drug intoxication or overdose
(1.5%) and 732 involving self-harm (2.3%). Overlap between
groups required that independent groups be established for
statistical analyses. These were: MOD (n¼453), SH (n¼545) and
DOD (n¼409). The 1407 presentations resulted from 1158
individuals (MOD¼361, SH¼430 and DOD¼367). Re-presen-
tation rates within the 12 months were: 11.4% for MOD
(mean¼1.3, range 1e16); 16.3% for SH (mean¼1.3, range 1e10);
and 7.4% for DOD (mean¼1.1, range 1e8). These were lower
than the 21.4% re-presentation rate seen for the ED total
(mean¼1.4, range 1e69).

Demographic and temporal characteristics
While most MOD presentations were female, most SH and
DOD cases were male (table 1). After adjusting for the
remaining variables in table 1, females were 3.8 (95% CI 2.8 to
5.0) times as likely to be in the MOD group and 1.7 (95% CI 1.3
to 2.2) times as likely to be in the SH group than the DOD
group.
The average age for MOD, SH and DOD presentations was

lower than the ED total (table 1). Overall, DOD cases were
younger than the other two groups. When compared with
DOD, both MOD and SH presentations were less likely to be
aged <20 (OR 10.0, 95% CI 5.9 to 16.7; and OR 10.2, 95% CI 5.9
to 16.7, respectively), less likely to be aged 20e29 (OR 5.9, 95%
CI 4.0 to 9.1; and OR 4.9, 95% CI 3.3 to 7.1, respectively) and
less likely to be aged 30e39 (OR 3.2, 95% CI 2.0 to 5.0; and OR
3.0, 95% CI 2.0 to 4.7, respectively), after adjusting for the
remaining variables in table 1.

Table 1 Demographic and temporal characteristics of MOD, SH, DOD
and total ED presentations

Characteristic

Group

MOD SH DOD ED total
(n[453) (n[545) (n[409) (n[32139)

Female % 63.6* 44.0 31.8 44.1y
Age, mean (SD) 36.2 (13.9) 34.8 (12.3) 27.2 (8.4) 47.8 (21.3)z
Age group %

<20 6.6 6.1 17.8 4.1

20e29 30.7 34.7 49.1 22.4

30e39 27.2 26.4 23.5 17.2

40+ 35.5 32.8 9.5 56.3

Weekday attendance % 68.0 71.7 59.7 70.7

Time of attendance %

00:00e05:59 19.0 16.5 26.4 13.5

06:00e11:59 11.5 13.9 16.9 23.5

12:00e17:59 30.5 34.7 25.9 35.3

18:00e23:59 39.1 34.9 30.8 27.5

*n¼452.
yn¼32 083.
zn¼32 081.
DOD, drug overdose; ED, emergency department; MOD, medication overdose; SH, self-
harm.
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Initial inspection showed that while MOD and SH and total
ED presentations were evenly distributed across the week, DOD
presentations occurred more frequently on the weekend. After
recoding into either ‘weekday ’ (Monday to Friday) or ‘weekend’
(Saturday and Sunday) presentation (table 1) and adjusting for
the remaining variables in table 1, weekday attendances were 1.4
(95% CI 1.1 to 1.9) times as likely to be for MOD and 1.7 (95%
CI 1.3 to 2.3) times as likely to be for SH than to be for DOD.

The time at which cases presented to the ED was recoded into
four 6-hourly blocks. The number of MOD presentations
increased throughout the day from 6:00 h, with the peak
occurring between 18:00 and 24:00 h (table 1). A similar pattern
was evident for SH and DOD cases, although the peak appeared
to be earlier for SH cases and somewhat later for DOD cases.
The MOD group were approximately half as likely to attend as
DOD between 24:00 and 6:00 h (OR 0.6, 95% CI 0.4 to 0.8) and
between 6:00 and 12:00 h (OR 0.5, 95% CI 0.4 to 0.8). The SH
group were also about half as likely as DOD to attend between
24 and 6:00 h (OR 0.6, 95% CI 0.4 to 0.8).

Treatment characteristics
Presentations for the MOD SH, and DOD groups were most
commonly given a triage level of ‘3’ (table 2). Triage level was
collapsed into two groups; triage 1 (to be seen immediately) and
triage 2e5 (not to be seen immediately). Both the MOD group
and SH group were approximately six times as likely to be
categorised as triage 2e5 than DOD (OR 6.1, 95% CI 3.6 to 10.6
; and OR 6.0, 95% CI 3.6 to 9.9, respectively). It therefore seems
that more DOD cases were judged to be more urgent than the
comparison groups.

The most common discharge destination for all three groups
was home (table 2). To investigate whether group membership
was predictive of discharge outcomes, those cases who were
admitted were compared with those discharged home (and all
other cases excluded from the analyses). Compared with DOD
cases, MOD and SH cases were more than three times as likely
to be admitted (OR 3.8, 95% CI 2.5 to 6.3; and OR 3.3, 95% CI
2.1 to 5.3, respectively).

For each group a small proportion of people left the depart-
ment prior to the commencement of treatment (MOD¼3.8%,
SH¼3.7% and DOD¼6.4%) and it was not possible to estimate
how long such people waited before leaving. For the rest of the

cases a calculation was made of the median length of time
between being triaged and treatment commencement and
between treatment commencement and discharge (table 3).
Analysis of the open text field suggests that more MOD cases

involved alcohol than SH or DOD cases (table 4). Patients in the
SH group received the greatest proportion of mental health
assessments, while very few DOD cases were referred for such
assessment. As recording of these data on the PAS was not
mandatory, no statistical comparisons between groups were
undertaken.

DISCUSSION
The contribution made by MOD cases to the overall ED patient
load (1.6%) fell within the range of earlier studies.7 8 A similar
proportion of cases was accounted for by DOD, although this
may have been influenced by the location of the hospital in
a busy inner urban area. MOD and DOD presentations, along
with those for SH, accounted for almost 1 in every 20 cases
attending the hospital, or an average of 4e5 individuals per day.
In agreement with previous research,7 24 we noted recurrent

medication overdose, with 11.4% of MOD cases re-presenting
for the same reason during the year. However, while DOD
recurrence was less frequent, recurrence was more common
among the SH cases and the ED total, meaning that re-presen-
tation is certainly not a unique feature of MOD presentations.
Nevertheless, it should be noted that our research cannot
exclude the possibility of re-presentation at alternative EDs,
re-presentations occurring outside the 12 month time frame
and/or overdoses for which help was not sought.
The sex distribution of cases in this study was consistent with

previous research.6 7 13 However, it should be remembered that
all self-harm cases involving medications were assigned to the
MOD group, thereby possibly altering the gender ratio of the SH
group. Further, it should be noted that there were still in excess
of 160 men who presented to the ED for MOD in this study.
Consistent with previous research, MOD cases most

frequently presented to the ED in the evenings between 18:00
and 24:00 h, and relatively evenly across different days of the
week.7 22 These data are important in terms of resource alloca-
tion, with the temporal pattern for all three groups differing
from the ED total to at least some extent. As overdose and self-
harm cases are likely to require specialist mental health assess-
ment, these findings suggest that ED rosters should ensure the
necessary expertise is available overnight and early in the
morning. Similarly, toxicological expertise may be in greatest
demand at night.
Variation in triage level and the average amount of time spent

in the ED may be explained by the differing treatment needs of
patients attending for MOD, DOD and SH. MOD cases were
triaged more urgently than cases attending the ED as a whole
and spent longer in the department than other patients.
Assessment and treatment of these cases may involve several
steps (eg, blood tests, administration of antidote), followed by
a period of monitoring and supportive care while the person
metabolises the medication and, finally, a mental health

Table 2 Treatment characteristics of MOD, SH, DOD and total ED
presentations

Group (%)

MOD SH DOD ED total
(n[453) (n[545) (n[409) (n[32139)

Triage level (ie, case to be seen.)

1 (Immediately) 3.8 3.9 19.3 1.5

2 (#10 min) 20.1 9.4 15.6 9.3

3 (#30 min) 63.8 44.0 39.4 40.1

4 (#60 min) 11.7 39.8 23.0 41.6

5 (#120 min) 0.7 2.9 2.7 7.5

Discharge destination

Home 66.7 69.4 82.4 65.7

Admitted 21.6 19.1 6.8 24.5

Own risk 7.5 7.2 9.1 6.0

Another hospital 2.4 2.9 1.0 2.6

Other* 1.8 1.4 1.7 1.2

*n¼‘Other’ discharge destinations included; return to ward, mental health, left after advice,
residential care, correctional facility and died in the ED.
DOD, drug overdose; ED, emergency department; MOD, medication overdose; SH,
self-harm.

Table 3 Median waiting time for MOD, DOD and SH

Time point

Median waiting time h:min

MOD SH DOD
(n[436) (n[525) (n[383)

Triage to treatment commencement 00:17 00:24 00:09

Treatment commencement to discharge 04:47 01:56 02:44

DOD, drug overdose; MOD, medication overdose; SH, self-harm.
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assessment. The majority of SH cases in this study did not
require medical treatment for an injury, although most did
receive a mental health assessment. DOD cases required more
immediate attention than the other groups, probably because of
the risk of mortality. Nevertheless, DOD cases were infrequently
referred for mental health assessment, less likely to be admitted
to hospital and left the ED more quickly than the MOD cases.

The rate of assessment found in this study falls short of the
universal psychosocial assessment that is recommended
following self-harming behaviour,8 32 33 although the current
data may under-report the actual rate of assessments that took
place. Some form of mental health or social work assessment
was reported to have occurred in >80% of the SH and >60% of
the MOD cases included in this study. However, it is the low
rate of psychosocial assessment of DOD patients that is of
greatest concern. The opportunity to intervene at a point of
crisis with illicit drug users (ie, when attending the ED following
an overdose) was frequently missed, although this group is
known to have multiple and complex needs such as high
co-morbidity.

Addressing the low rate of psychosocial assessment of over-
dose cases identified by this study may have significant impli-
cations for ED resources. However, the experience of previous
health services8 28 suggests that a comprehensive response to
overdose involving toxicological and psychiatric expertise can
result in a net reduction in the length of stay for admitted
patients. A worthwhile extension to this study would be to
determine how many of those MOD, SH or DOD patients who
receive a psychosocial assessment are offered further treatment
or referral to other services, the nature of such treatment or
referral, and whether or not this offer is taken up by patients. It
would also be of interest to explore how patients who attend
the ED repeatedly for these conditions are managed, with a view
to identifying best practice for reducing the frequency and
acuity of presentations.

This study is limited by the exclusion of a small number of
cases that could not readily be assigned to one of the three
independent groups and the possibility that some eligible cases
were missed during the audit of PAS (although every effort was
made to be thorough in this regard). The data items identified
from the open text field (eg, psychosocial assessment, alcohol
use) probably under-represent the true figures as these items are
non-mandatory. However, there is no reason to suspect any
under-reporting differed systematically between the groups.
A full review of medical records may have yielded more complete
data, but was beyond the scope and resources of the project. The
data are for 12 months only. Ongoing monitoring would allow
the stability or otherwise of the findings over time to be
examined. Finally, the ED in which the data were collected may
not be representative of other hospitals.

CONCLUSION
The demographic and treatment characteristics of patients
attending the ED following a medication overdose more closely
resemble patients attending for self-harm (ie, thoughts, threats
or actions of self-harm by means other than overdose) than
patients attending for illicit drug overdose.
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