
MEDICINE AND THE COMMUNITY

72 MJA Vol 178 20 January 2003

The Medical Journal of Australia ISSN:
0025-729X 20 January 2003 178 2 72-
74
©The Medical Journal of Australia
2003 www.mja.com.au
Medicine and the Community

The effect of recalling paracetamol on hospital admissions for 
poisoning in Western Australia

Stephen R Kisely, David Lawrence and Neil J Preston

SEVERAL STUDIES have investigated
whether restrictions on the availability
of paracetamol in Europe and Australia
have affected rates of mortality, hepato-
toxicity and non-fatal self-poisoning
from the drug.1-6 Restrictions in Europe
have included a cap on the amount of
paracetamol available at a single pur-
chase without prescription, and limiting
sales to blister packs.4 In France, para-
cetamol may only be purchased from
pharmacies and the content of each
pack is legally limited to eight grams.2

In Australia, following extortion
threats to two pharmaceutical compa-
nies, products containing paracetamol
were recalled on two occasions in
2000.6 We assessed the effect of the
recall in Western Australia, where all
admissions to hospital are recorded on a
single database.

METHODS

We extracted data from the Hospital
Morbidity Data System, which records
all admissions to private and public
hospitals throughout WA. Diagnoses
were coded using ICD-9-CM7 until 30
June 1999, and then ICD-10.8 We
extracted all admissions for poisoning
(ICD-9-CM, 960–979; ICD-10, T36–
T50) from 1 January 1996 to 31
December 2001. Paracetamol overdoses
were identified using the codes 965.4
(ICD-9-CM) and T39.1 (ICD-10). We
also identified admissions where the
principal poisoning agent was aspirin
(ICD-9-CM, 965.1; ICD-10, T39.0) or
ibuprofen (ICD-9-CM, 965.6; ICD-10,

T39.3), as well as all other poisoning
agents.

We considered intentional and unin-
tentional overdoses in all age groups of
all agents, including paracetamol and
other over-the-counter analgesics, as it
is difficult to distinguish between inten-
tional and unintentional self-poison-
ing.9 In addition, the effect of
paracetamol availability on accidental
overdoses by children has only been
considered in one previous study.6 We
considered poisonings by all agents, as it
has been suggested that restricting the

availability of paracetamol may lead to
an increase in deliberate self-harm
involving other agents.6

Paracetamol manufactured by Herron
(Tennyson, QLD) was recalled from 16
March to 21 May 2000, and paracetamol
made by Smith-KlineBeecham (Boronia,
VIC) from 6 June to 23 August 2000.6

The recall lasted 146 days, so each per-
son in the population contributed 146
days at risk each year. The admission
rate for overdoses was calculated during
this period, and for the same period of
other years. Admission rates were also
calculated for the remainder of each year
with the WA population (1.3 million) as
denominator.10

As poisonings and attempts at deliber-
ate self-harm may be subject to seasonal
fluctuations, time series analysis tech-
niques were used to test for any signifi-
cant change in the rate of hospital
admissions following overdose of para-
cetamol during the period of sales restric-
tion. We used the X-11 procedure11 to
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paracetamol poisonings without a coincident increase in the use of other agents
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identify any seasonal fluctuations and
adjust the series accordingly. ARIMA
modelling12 was used to test for any
significant interruption to the time series
during the period of restriction. All analy-
ses were conducted using SAS soft-
ware.13

RESULTS

There were 11752 hospital admissions
in WA for poisoning from 1996 to
2001. Paracetamol was the primary
poisoning agent in 2266 (19.3%)
admissions, aspirin in 120 (1%) and
ibuprofen in 277 (2%). Admission
rates for overdoses of each agent are
shown in Box 1 in the recall period
compared with the same period in each
other year. There was a statistically
significant decrease in the admission
rate for paracetamol poisoning when
sales were restricted in 2000 (Box 1).
There was no increase in poisoning
with other agents at this time.

These data were further analysed
using weekly time series, as the recall
period did not correspond with whole
months. We found a non-significant
reduction of 1.1 per week (95% CI, –2.4
to 0.1) in the admission rate for para-
cetamol poisoning, from an average of
7.3 per week (z = –1.69; P = 0.09).
Paracetamol overdoses were no more or
less common at any time of the year
(Box 2). There were similar results when
accidental poisonings and deliberate
self-harm were considered separately.
We found no increase in admission rates
for poisoning with other agents while
paracetamol was restricted (Box 3).

DISCUSSION

Although other studies have demon-
strated an association between reduc-
tions in the availability of paracetamol
and measures of poisoning,2-4 it is
important to assess the effect on poison-
ings from other agents,5,6 and to assess
random as well as seasonal variations in
rates.

Our study had insufficient power to
examine the effect on mortality rates.
We were only able to measure the effect
of the recall on poisonings requiring
hospital admission and to establish a
possible association rather than a causal

relationship. Furthermore, we were
unable to assess how sales of other
paracetamol brands changed, and for
the possibility that other factors influ-
enced our results.

However, in contrast to a smaller
s tudy  f rom New South  Wales
(n = 143),6 we found a significant fall in
admissions for paracetamol overdose
during the recall. This was not reflected
in the same period in other years,
thereby controlling for seasonal varia-
tion and reporting bias inherent in rou-
tine databases. Importantly, there was
no increase in the admission rate for

poisoning with other agents. However,
admissions for paracetamol overdose
showed a large random variation that
tended to obscure any effect.

Our study suggests restrictions on
paracetamol sales need to last for several
months across all retail outlets for a
more definite effect. Paracetamol availa-
bility was restricted in Australia for only
four months, with the first recall affect-
ing mainly supermarkets and the second
pharmacies.6 Other studies that have
found falls in measures of paracetamol
poisoning have covered 4–36 months of
restriction.2-5 The benefits of restriction

1: Rate of hospital admission following overdoses, 1996–2001

Paracetamol available 
(1996–1999, 2001)

Paracetamol 
restricted (2000)

Average/year Rate* Number Rate* Rate ratio (95% CI) P

Aspirin 7 0.96 7 0.93 0.97 (0.43–2.19) 0.950

Paracetamol 151 20.56 127 16.90 0.82 (0.68–0.99) 0.041

Ibuprofen 20 2.76 18 2.40 0.87 (0.53–1.43) 0.581

Other agent 971 132.58 932 124.02 0.94 (0.87–1.00) 0.062

Sale of paracetamol was restricted between 16 March 2000 and 21 May 2000 and between 6 June 2000 and 
23 August 2000. The same period in each other year was used for comparison. * Rate per 100 000 person-
years at risk.

2: Hospital admissions following overdose of paracetamol: 
original and seasonally adjusted series

Sale of paracetamol was restricted between 16 March 2000 and 21 May 2000 and between 6 June 2000 and 
23 August 2000 (shaded bars).
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3: Weekly time series of hospital admissions following overdoses, 
1996–2001

Type of 
poisoning

Paracetamol available 
(1996–1999, 2001) 

(average admissions/week)

Change when paracetamol 
restricted (2000) 

(average change/week) z P

Aspirin 0.4 + 0.02 + 0.14 0.89

Paracetamol 7.3 – 1.10 – 1.69 0.09

Ibuprofen 0.99 – 0.12 – 0.46 0.65

Other agent 47.8 – 2.58 – 1.24 0.22

Sale of paracetamol was restricted between 16 March 2000 and 21 May 2000 and again between 6 June 
2000 and 23 August 2000. The same period in each other year was used for comparison.
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may take several months to become
apparent.

Variations in national rates of overdose
may not be solely attributable to availa-
bility of paracetamol.9 Nevertheless,
about half the people who overdose with
paracetamol do not obtain it specifically
to overdose, but use what is available.2 If
packet sizes were limited, it is less likely
that people would keep potentially lethal
quantities at home.2 We believe that leg-
islation to restrict availability of paraceta-
mol should be considered given that
voluntary codes of conduct have failed to
reduce availability.14
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No-nonsense approach 
to Alzheimer’s
Alzheimer’s disease. Ralph W Richter and 
Brigitte Z Richter. London: Mosby, 2001 
(128pp, $41.99). ISBN 0 7234 3263 5.

A SMALL BOOK for a big subject best
describes this concise yet comprehensive
handbook on Alzheimer’s disease. The
authors have backgrounds in neurology,
psychiatry and pharmacy, and have written
a book that complements the plethora of
similar short books on Alzheimer’s disease
that are currently available.

In a practical, no-nonsense style it covers
the usual topics of diagnosis, disease stages,
neuropathology, and drug treatment. It
also includes information on diagnostic
biomarkers for Alzheimer’s disease, expla-
nations of the various cognitive tests that
may be used, and an excellent chapter on
current therapies that goes far beyond the
cholinesterase inhibitors. The authors have
also been adventurous in looking ahead at
possible new approaches to treatment.

There are a few negatives. As with any
published material, some sections will be
out of date very quickly and this has hap-
pened with the information on amyloid
immunisation. The contact list is almost
entirely North American, with a little
United Kingdom information. However,
the reference list is multinational, with con-
tributions from many countries.

The book is reasonably priced at $42. It
is intended as an overview for the general

practitioner, but it would also be very use-
ful for health professionals working in the
dementia field who are looking for more
information, particularly in the area of cur-
rent therapies.

Susan E Kurrle
Rehabilitation and Aged Care Physician

Hornsby Ku-ring-gai Hospital, Hornsby, NSW

Valuable resource on MS
Multiple sclerosis. Sharon Warren and 
Kenneth Warren. Geneva: World Health 
Organization, 2001 (ix+123pp, $59.40). 
ISBN 92 4 156203 X.

THE LAST FIFTEEN YEARS have seen not
only an exponential growth in published
research on multiple sclerosis but also an
abundance of books on the subject.
Despite this abundance, this relatively
small paperback fills a real void in the
market.

The book reviews, summarises and pro-
vides an objective and considered opinion
on epidemiological research into multiple
sclerosis. It covers issues relating to diag-
nosis as well as research methodology,
case-ascertainment methods, prevalence
and incidence rates, environmental risk
factors, genetic susceptibility, other risk
factors and prognostic factors.

The authors are eminent Canadian mul-
tiple sclerosis researchers. They provide an
overview of the subject and bring together
research from around the world in order to

answer some of the difficult questions that
our patients often ask. They do this by
discussing, in depth and detail, the meth-
odological aspects and the results of these
studies in simple language. A separate
section deals with prognostic indicators
and the last chapter addresses challenges
for future research.

Multiple sclerosis should appeal to a wide
range of readers, but especially to those
starting out in the field, such as clinicians
or researchers. It is scientific in its prose,
but relatively easy to read for a person with
multiple sclerosis who wants to know what
the current state of knowledge is without
spending a lot of money.

It is not a book for those readers
looking for information on the scientific
aspects of the genetic basis of the dis-
ease or its management. It does, how-
ever, include a very good section on the
epidemiological research into genetic
susceptibility.

I think the authors should be congratu-
lated on producing a small, easy-to-read,
comprehensive and objective book. It
lends itself to a wide range of readers and
should be updated regularly. For those of
us who try but can’t always manage to read
all that we want to on multiple sclerosis,
the book is a valuable and easily accessible
reference source.

Garry D Pearce
Medical Director

Multiple Sclerosis Society, NSW

book reviews




