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PARACETAMOL IS ONE of the most
commonly ingested substances in delib-
erate self-poisoning (DSP) worldwide.1-3

Queries regarding paracetamol generate
large numbers of calls to poisons
centres, and paracetamol is the single
most common reason for a call to the
New South Wales Poisons Information
Centre.4 There has been considerable
concern regarding the availability of
paracetamol and its use for deliberate
self-harm in many countries.5 

Following extortion threats to two
pharmaceutical companies in Australia,
paracetamol-containing products were
recalled in two periods during 2000. The
threats involved the addition of strych-
nine to some paracetamol-containing
capsules (unfortunately confirmed by a
number of cases of strychnine poisoning
that occurred in the first half of 2000).
These recalls presented a unique oppor-
tunity to investigate the effect of reduced
availability of paracetamol on the inci-
dence of DSP and accidental paediatric
poisoning with paracetamol and other
over-the-counter (OTC) analgesics.

The impact of reduced availability of
paracetamol on patterns of DSP with
paracetamol has been investigated previ-
ously.6-9 Some investigators have found
a reduction in the severity and incidence
of severe paracetamol hepatotoxicity,6-8

but these studies were limited in their
focus and generalisability.10-13 Few
studies have considered the effect of
paracetamol availability on the inci-
dence of non-paracetamol poisoning,

such as with other OTC analgesics.14

There has been concern that, because
the total number of DSP events is
unlikely to be affected by paracetamol
availability, there will be an increase in
DSP involving other agents.15 

Accidental ingestions by children are
an important public health issue.

Although there have been studies on
changes in incidence of childhood
poisoning with the introduction of
child-resistant containers and changes
in prescribing habits,16 there have been
no studies on the effect of availability of
a particular medication on accidental
poisoning in children.

We conducted a retrospective obser-
vational study to analyse the impact of
the reduced availability of paracetamol
on the incidence of DSP with paraceta-
mol and other OTC analgesics. We also
investigated accidental ingestions by
children during these periods.

METHODS
1.Methods

Our study was a retrospective compari-
son of the incidence of accidental and
deliberate self-poisoning in two periods
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increase poisoning with potentially more toxic agents.
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of differing paracetamol availability.
The two recall periods in 2000 were
considered together as a period of
paracetamol restriction. The periods
during 1997, 1998 and 1999 for the
same dates as the recall periods were
used as the comparison periods during
which paracetamol was freely available.
Recall 1 occurred from 16 March 2000
until 21 May 2000 and affected prod-
ucts made by Herron. Recall 2 occurred
from 6 June 2000 until 23 August 2000
and affected products made by Smith-
KlineBeecham. The recalls involved the
return of all paracetamol-containing
products made by the respective compa-
nies regardless of the date of purchase
— no batch numbers were specified.

Cases of self-poisoning were identi-
fied from two sources: calls to the NSW
Poisons Information Centre (NSW
PIC) and presentations to the Hunter
Area Toxicology Service (HATS). NSW
PIC covers NSW and Tasmania 24
hours a day and the rest of Australia
overnight. HATS provides a 24 hours/
day toxicology inpatient service for a
population of about 500 000. 

Cases reported included deliberate
and accidental poisoning with tablet
and capsule formulations of paraceta-
mol-only products, ibuprofen (OTC
formulation only) and aspirin in the
two periods of differing paracetamol
availability. A database of calls to the
NSW PIC was searched for all calls
relating to DSP and paediatric acciden-
tal ingestions of these drugs. The
HATS database (discussed in more
detail elsewhere)3 was searched to find
admissions with DSP involving these
analgesics.

The total number of poisonings with
each drug was considered as a percentage
of the total number of DSPs for those
periods at each centre. Accidental inges-
tions were considered as a percentage of
the total number of accidental poisonings
for those periods at the NSW PIC.

Statistical analysis

The numbers of deliberate and acciden-
tal self-poisonings for each drug in the
recall and comparison periods were
compared using continuity-corrected χ2

tests. Fisher’s exact test was used when
cell numbers were small. P values less
than 0.05 were considered statistically
significant. We also computed relative
risk and its 95% confidence intervals.
All analyses were undertaken using SAS
and CIA software programs.

RESULTS
1.Results

There were 4554 calls regarding DSP to
the NSW PIC during the recall periods
in 2000, and 14 775 calls (4925 per
year) in the comparison periods (Box
1). During the recall periods, there was
no significant change for paracetamol or
aspirin DSP, but a significant increase in
calls about ibuprofen DSP (P = 0.001).
For recall period 1 alone, in the
restricted period there were 156 calls
about paracetamol DSPs out of 2067
DSP calls (7.6%), compared with 598
calls about paracetamol DSPs out of
6729 DSP calls (8.9%) in the compari-
son periods (P = 0.057).

There were 230 DSP presentations to
HATS during the recall periods in 2000,

2: Hunter Area Toxicology Service data: deliberate self-poisoning (DSP) calls for the periods when paracetamol 
was available and restricted*

Paracetamol available
(1997–1999)

Paracetamol 
restricted (2000) Change in 

absolute
number
of DSPs

Percentage
change

Relative risk
(95% CI) P No.

Average/ 
Year % of DSP No. % of DSP

Paracetamol 107 36 14.0% 36 15.7% 0 11.9% 1.12 (0.79–1.58) 0.528

Aspirin 5 2 0.7% 5 2.2% 3 232.6% 3.33 (0.97–11.4) 0.043

Ibuprofen (OTC) 6 2 0.8% 2 0.9% 0 10.9% 1.11 (0.23–5.46) 0.899

Total DSP 765 255 100% 230 100% — — — —

* Paracetamol was restricted from 16 March 2000 to 21 May 2000, and from 6 June 2000 to 23 August 2000. The same dates in the preceding three years were used 
as the “paracetamol available” period. OTC = over-the-counter formulation.

1: NSW Poisons Information Centre data: deliberate self-poisoning (DSP) calls for the periods when paracetamol 
was available and restricted*

Paracetamol available
(1997–1999) 

Paracetamol 
restricted (2000)

Change in
absolute number

of DSPs
Percentage 

change 

Relative
risk

(95% CI) P No.
Average/ 

year % of DSP No. % of DSP

Paracetamol 1 269 423 8.6% 370 8.1% –53 –5.4% 0.95 (0.85–1.06) 0.326

Aspirin 165 55 1.1% 53 1.2% –2 4.2% 1.04 (0.77–1.42) 0.793

Ibuprofen (OTC) 138 46 0.9% 79 1.7% 24 85.7% 1.86 (1.41–2.44) 0.001

Total DSP 14 775  4925 100% 4554 100% — — — —

* Paracetamol was restricted from 16 March 2000 to 21 May 2000, and from 6 June 2000 to 23 August 2000. The same dates in the preceding three years were used 
as the “paracetamol available” period. OTC = over-the-counter formulation.
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and 765 presentations (255 per year) in
the comparison periods (Box 2). There
was no significant change in the per-
centages of presentations due to para-
cetamol or ibuprofen, but a significant
increase in aspirin DSP (P = 0.043).

There were 21 864 calls regarding
accidental paediatric poisonings to the
NSW PIC during the recall periods in
2000, and 73 525 calls (24 508 per
year) in the comparison periods (Box
3). There was no significant change in
calls about accidental paediatric inges-
tions of paracetamol or aspirin, but a
significant increase in calls regarding
ibuprofen (P = 0.001).

DISCUSSION
1.Discussion

Availability is reported to be the most
common reason for patients choosing to
take paracetamol in overdose.17 In
Australia, during a period of restricted
availability of paracetamol, an overall
reduction in the number of DSPs with
paracetamol was not observed. How-
ever, there was a significant increase in
DSP with the next most available OTC
analgesics.

It is not clear why there was no overall
reduction in paracetamol DSP. How-
ever, in the first recall period there was a
non-significant reduction in paraceta-
mol DSP. Recall 1 affected most brands
available from supermarkets, whereas
recall 2 affected only one brand availa-
ble in supermarkets and had a greater
impact on pharmacies. Thus, recall 1
had more effect on readily available
paracetamol, suggesting that availability
is important in the type of medication
used for DSP.

Presentations to HATS with aspirin
DSP were significantly increased during

the recall periods. Significant overdoses
of aspirin cause early symptoms, includ-
ing nausea, vomiting and tinnitus,18 that
are likely to result in presentations to
hospital, compared with ibuprofen,
where there are often few clinical
manifestations.19 Calls to NSW PIC
were more often from the public than
from hospitals managing DSPs. This
may explain why there was a significant
increase in ibuprofen DSP and not
aspirin in NSW PIC data, with the
reverse being true for HATS.

Accidental paediatric ingestion of
medication in the home is an important
public health issue. The total number of
accidental ingestions is related to the
access that children have to medica-
tions.16 Hence, if parents purchase
alternative analgesics owing to a restric-
tion of paracetamol and there are no
changes to access in the home, this
should lead to an increase in accidental
paediatric ingestions of these alternative
agents. During the recall periods, there
was a significant increase in paediatric
ingestions of ibuprofen tablets. There is
no reason to think access in the home
changed in this period.

Paracetamol is relatively non-toxic in
children,20 and there are no reported
confirmed deaths from acute poison-
ing.21 However, although in most cir-
cumstances ibuprofen causes minimal
clinical effects, there are reports of
paediatric ingestion of ibuprofen leading
to serious complications.22,23 The
important public health issue is reduc-
ing the total number of accidental
paediatric ingestions (eg, by improving
packaging) rather than restricting par-
ticular types of medication (which may
only increase ingestions of more toxic
medications). 

In this study, we have presented rates
of paracetamol, aspirin and ibuprofen
poisonings as a proportion of the total
number of accidental or deliberate
poisonings. This approach has been
used in similar studies, for example in a
study which looked at the effects of
limiting the size of paracetamol and
salicylate packs in reducing self-poison-
ing in the UK.7 Because we conducted
an observational study, it was not
possible to control for confounding
factors. However, by presenting the data
as proportional incidence rates, we have
been able to adjust the rate of overdose
for the differences in the total number of
poisonings in the periods of interest.
Similarly, the absolute incidence of
paediatric accidental poisonings is only
affected by access to medications,16 and
there is no evidence that this changed in
the time of the study. For this reason,
proportional incidences were also used
for paediatric accidental poisonings.

Although there are limitations of the
small sample size in the HATS data,
Fisher’s exact test was used for analysis
and we have presented our data with
confidence intervals so that the impreci-
sion in the estimates is clear. As this was
an opportunistic study, it was not
possible to increase the sample size.
However, our conclusions are based on
two different datasets, with a large
sample size for the NSW PIC data.

Although this was a retrospective
comparison study, two different data
sources demonstrated the same
changes. Both showed no significant
changes in paracetamol DSP, but signif-
icant increases in DSP using the next
most available analgesics. There is no
evidence that changing paracetamol
availability will decrease the total

3: NSW Poisons Information Centre data: paediatric accidental poisonings for the periods when paracetamol was 
available and restricted*

Paracetamol available 
(1997–1999)

Paracetamol 
restricted (2000) Change in

absolute number 
of accidental 
poisonings

Percentage 
change

Relative risk 
(95% CI) P No.

Average/ 
year % No. %

Paracetamol (tablets only) 476 159 0.6% 159 0.7% 0 12.3% 1.12 (0.94–1.34) 0.203

Aspirin 194 65 0.3% 44 0.2% –21 –23.7% 0.76 (0.55–1.06) 0.103

Ibuprofen (tablets only) 166 55 0.2% 116 0.5% 61 135% 2.35 (1.85–2.98) 0.001

Total accidental 73 525 24 508 100% 21 864 100% — — — —

* Paracetamol was restricted from 16 March 2000 to 21 May 2000, and from 6 June 2000 to 23 August 2000. The same dates in the preceding three years were used 
as the “paracetamol available” period. OTC = over-the-counter formulation.
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number of DSPs. Thus, our data
support previous suggestions that
reducing paracetamol availability
increases the use of other medications
for deliberate and accidental poison-
ings.12,14 Unless availability of other
medications is controlled, the removal
of one readily available medication, such
as paracetamol, could lead to deliberate
and accidental poisonings with more
toxic medications.

ACKNOWLEDGEMENTS
1.Acknowledgements

We would like to thank Stuart Allen for retrieving data from
the Hunter Area Toxicology Service database. We would
also like to thank Judith Kirby and all the staff at the NSW
Poisons Information Centre for their support.

COMPETING INTERESTS
1.Conflict of interest

None declared.

REFERENCES
1.References

1. Hawton K, Fagg J. Trends in deliberate self
poisoning and self injury in Oxford, 1976–90. BMJ
1992; 304: 1409-1411.

2. Litovitz TL, Klein-Schwartz W, White S, et al. 1999
Annual report of the American Association of
Poison Control Centers Toxic Exposure Surveil-
lance system. Am J Emerg Med 2000; 18: 517-574.

3. Buckley NA, Whyte IM, Dawson AH, et al. Self-
poisoning in Newcastle, 1987-1992. Med J Aust
1995; 162: 190-193.

4. NSW Poisons Information Centre Annual Report
2000.

5. Gunnell D, Hawton K, Murray V, et al. Use of
paracetamol for suicide and non-fatal poisoning in
the UK and France: are restrictions on availability
justified? J Epidemiol Community Health 1997; 51:
175-179.

6. Robinson D. Severity of overdose after restriction of
paracetamol availability: retrospective study. BMJ
2000; 321: 926-927.

7. Hawton K, Townsend E, Deeks J, et al. Effects of
legislation restricting pack sizes of paracetamol
and salicylate on self poisoning in the United
Kingdom: before and after study. BMJ 2001; 322:
1203-1207.

8. Prince MI, Thomas SH, James OF, Hudson M.
Reduction in incidence of severe paracetamol
poisoning. Lancet 2000; 355: 2047-2048.

9. Ott P, Dalhoff K, Hansen PB, et al. Consumption,
overdose and death from analgesics during a
period of over-the-counter availability of paraceta-
mol in Denmark. J Intern Med 1990; 227: 423-428.

10. Dargan P, Jones A. Effects of legislation restricting
pack sizes of paracetamol on self poisoning. It's
too early to tell yet. BMJ 2001; 323: 633.

11. Isbister G, Balit C. Effects of legislation restricting
pack sizes of paracetamol on self poisoning.
Authors did not look at effects on all deliberate and
accidental self poisoning. BMJ 2001; 323: 633-634.

12. Poulin C. Prevention of paracetamol poisoning.
Lancet 2000; 355: 2009-2010.

13. Sheen CL, Macdonald TM. Study's results conflict
with those of other papers. BMJ 2001; 322: 553.

14. Thomas MR, Jowett NI. Restriction has not reduced
admissions with self poisoning. BMJ 2001; 322:
553.

15. Fagan E, Wannan G. Reducing paracetamol
overdoses — more likely to succeed through public
education than package labelling. BMJ 1996; 313:
1417-1418.

16. Campbell D, Oates RK. Childhood poisoning — a
changing profile with scope for prevention. Med J
Aust 1992; 156: 238-240.

17. Hawton K, Ware C, Mistry H, et al. Why patients
choose paracetamol for self poisoning and their
knowledge of its dangers. BMJ 1995; 310: 164.

18. Ellenhorn MJ, Schonwald S, Ordog G, Wasser-
berger J. Salicylate. In:  Ellenhorn’s Medical
Toxicology. 2nd ed. Baltimore: Williams & Wilkins,
1997.

19. Smolinske SC, Hall AH, Vandenberg SA, et al. Toxic
effects of nonsteroidal anti-inflammatory drugs in
overdose. Drug Saf 1990; 5: 252-274.

20. Isbister G, Whyte II, Dawson A. The pediatric
forum: pediatric acetaminophen poisoning. Arch
Pediatr Adolesc Med 2001; 155: 417-418.

21. Penna A, Buchanan N. Paracetamol poisoning in
children and hepatotoxicity. Br J Clin Pharmacol
1991; 32: 143-149.

22. McGuigan MA. Common culprits in childhood
poisoning: epidemiology, treatment and parental
advice for prevention. Paediatr Drugs 1999; 1: 313-
324.

23. Oker EE, Hermann L, Baum CR. Serious toxicity in
a young child due to ibuprofen. Acad Emerg Med
2000; 7: 821-823.

 (Received 22 Aug, accepted 24 Oct, 2001) ❏


