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Abstract
Objective To evaluate the long term effect of
legislation limiting the size of packs of analgesics sold
over the counter.
Design Before and after study.
Setting Suicides in England and Wales, data from six
liver units in England and Scotland and five general
hospitals in England, and UK data on sales of
analgesics, between September 1993 and September
2002.
Data sources Office for National Statistics; six liver
units in England and Scotland; monitoring systems in
general hospitals in Oxford, Manchester, and Derby;
and Intercontinental Medical Statistics Health UK.
Main outcome measures Deaths by suicidal overdose
with paracetamol, salicylates, or ibuprofen; numbers
of patients admitted to liver units, listed for liver
transplant, and undergoing transplantations for
paracetamol induced hepatotoxicity; non-fatal self
poisonings with analgesics and numbers of tablets
taken; and sales figures for analgesics.
Results Suicide deaths from paracetamol and
salicylates were reduced by 22% (95% confidence
interval 11% to 32%) in the year after the change in
legislation on 16 September 1998, and this reduction
persisted in the next two years. Liver unit admissions
and liver transplants for paracetamol induced
hepatotoxicity were reduced by around 30% in the
four years after the legislation. Numbers of
paracetamol and salicylate tablets in non-fatal
overdoses were reduced in the three years after the
legislation. Large overdoses were reduced by 20% (9%
to 29%) for paracetamol and by 39% (14% to 57%) for
salicylates in the second and third years after the
legislation. Ibuprofen overdoses increased after the
legislation, but with little or no effect on deaths.
Conclusion Legislation restricting pack sizes of
analgesics in the United Kingdom has been beneficial.
A further reduction in pack sizes could prevent more
deaths.

Introduction
Legislation to limit the size of packs of paracetamol,
salicylates, and their compounds sold over the counter
was introduced in the United Kingdom on 16 Septem-
ber 1998. The legislation reduced the previously unre-

stricted sale limit for pharmacies to a maximum of 32
tablets and for other retail outlets from 24 to 16 tablets.
The aim was to reduce household stocks of analgesics
and the danger of overdoses from these supplies.1 2

Declines in numbers of large overdoses, deaths
from paracetamol and salicylate overdose, and
paracetamol related liver transplants in the year after
the legislation was introduced have already been
shown.3 4–7 We have now assessed the legislation’s
longer term effect and investigated possible substitu-
tion of overdose method with the non-steroidal
anti-inflammatory drug ibuprofen, which was not
included in the legislation.8

Methods
Data on drug related deaths (suicides, open verdicts,
and accidental poisonings) in England and Wales, 1993
to 2001, were supplied by the Office for National
Statistics. We extracted data on deaths of people aged
12 years and over involving paracetamol, salicylates, or
ibuprofen either alone or in combination with other
drugs (excluding co-proxamol, which is available only
on prescription).

From all but one of the liver units in England and
Scotland we obtained data on numbers of patients
admitted after paracetamol overdose, those listed for
liver transplant, and those undergoing transplantation,
between 1996 and 2002.

Data on presentations between 1997 and 2001 for
self poisoning with paracetamol, paracetamol com-
pounds (excluding co-proxamol), salicylates, salicylate
compounds, ibuprofen, and other drugs, and the num-
bers of tablets taken, were collected from five general
hospitals in Oxford, Manchester, and Derby.

Intercontinental Medical Statistics Health UK sup-
plied data on sales of analgesics. We compared sales
into pharmacies and other outlets after the legislation
was introduced with those in the penultimate year
before the change in law (pack sizes were changing in
the year before legislation).

Sales data for paracetamol, salicylates, and ibuprofen are on
bmj.com
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Statistical analyses
We used Poisson regression models to analyse event
counts. Models were stratified by hospital and allowed
for over dispersion. Using inverse variance weighted
averages across hospitals, we analysed dosages with
geometric means.

The effects of the legislation were summarised as
relative rates and ratios of geometric means. From sales
data we extracted the numbers of packets and tablets
sold in each year for each product type, and we
computed mean pack sizes.

Data for different outcomes were available for
different years. We grouped these to provide adequate
power for analysis. We also analysed the data on mor-
tality by estimating the underlying trend across eight
years and by testing for a step change when the legisla-
tion was introduced.

Results
Deaths due to paracetamol and salicylate overdoses
Compared with the two years before the legislation,
significant decreases in deaths in the year after the leg-
islation involving either paracetamol alone or sali-
cylates alone were sustained in the subsequent two
years (table 1). Findings were similar for paracetamol
or salicylates taken with other drugs (including in com-
pounds).

We found clear evidence of downward step
changes in deaths from overdoses of both paracetamol
and salicylates, either taken alone or with other drugs,
which corresponded to the timing of the legislation.
Analysis of all deaths due to poisoning also showed a
downward step change corresponding to the timing of
the legislation. The change was much smaller, however,
than those for the drugs covered by the legislation.

On the basis of mortality during 1993-8, 199
deaths were avoided in the three years after the
legislation—118 involving paracetamol and 81 involv-
ing salicylates.

Deaths due to ibuprofen overdose
Few deaths involved ibuprofen: four accidental deaths
and seven open verdict or suicide deaths occurred in
the five years before the legislation, and four and nine
deaths occurred, respectively, in the subsequent three
years. All these deaths also involved other drugs. The
increased annual incidence of all deaths represented a
2.2-fold rise (95% confidence interval 0.95 to 4.94) and

of open verdicts and suicides a 2.1-fold rise (0.80 to
5.75).

Admissions to liver units and numbers of liver
transplants
We found reductions of around 30% in numbers of
people admitted to liver units because of paracetamol
induced hepatotoxicity, those listed for liver transplant,
and actual transplantations in both the first (1998-
2000) and second (2000-2) periods after the introduc-
tion of the legislation (table 2).

Mean annual admissions for paracetamol poison-
ing decreased from 349 in the two years before the leg-
islation to 230 in the four years afterwards, listings for
liver transplantation decreased from 43 to 30, and
transplants decreased from 32 to 21.5.

Non-fatal self poisonings
Overall, there was a 15% (9% to 21%) reduction in
presentations to hospital for paracetamol overdoses in
the year after the legislation, but no reduction in subse-
quent years. Numbers of salicylate overdoses did not
significantly change, whereas the numbers of ibupro-
fen overdoses increased by 27% (11% to 44%) in the
second and third years.

Numbers of tablets taken in paracetamol and
salicylate overdoses significantly decreased in the three
years after the legislation. Reductions in the second
and third years after the legislation were significantly
larger than in the first year for overdoses involving
paracetamol and salicylates, but not for overdoses with
paracetamol alone. We found no major change for
overdoses with ibuprofen alone, although the mean
number of tablets in overdoses that involved ibuprofen
decreased during the second and third years after the
legislation.

Large (more than 32 tablets) paracetamol over-
doses decreased by 17% (3% to 28%) in the year after
the legislation. In the second and third years after the
legislation large overdoses were reduced by 20% (9% to
29%) for paracetamol and by 39% (14% to 57%) for
salicylates. Numbers of large ibuprofen overdoses did
not change significantly.

Sales data
Mean pack sizes decreased significantly between
1996-7 and 1998-9 for paracetamol (35 to 24 tablets
per packet) and aspirin (61 to 25 tablets per packet),
although they subsequently increased slightly (see
bmj.com). The sales of paracetamol rose after the legis-

Table 1 Deaths related to paracetamol and salicylates among people aged 12 years and over in England and Wales, trends in deaths from poisoning
1993-2001, and change associated with legislation

Variable

Mortality before
legislation*

Mortality after
legislation*

% (95% CI) change
for year after
legislation v 2
years before P value

% (95% CI) change
for years 2 and 3

after legislation v 2
years before P value

Annual % trend
(95% CI)† P value

% step change in
1998 (95% CI)† P value1993-6 1996-8 1998-9 1999-2001

Paracetamol alone 161 192 137 127 −29 (−41 to −13) 0.001 −34 (−44 to −22) <0.001 3.6 (−0.8 to 8.3) 0.11 −35 (−43 to −20) <0.001

Any paracetamol‡ 284 327 265 260 −19 (−30 to −6) 0.004 −20 (−29 to −11) <0.001 2.0 (−1.3 to 5.4) 0.24 −20 (−31 to −6) 0.006

Salicylates alone 34 32 17 10 −46 (−68 to −8) 0.02 −70 (−82 to −50) <0.001 −6.6 (−15.8 to 3.7) 0.2 −52 (−73 to −16) 0.01

Any salicylates‡ 57 46 27 25 −41 (−61 to −9) 0.02 −45 (−61 to −22) 0.001 −7.2 (−14.6 to 0.7) 0.07 −33 (−56 to 2) 0.06

Any paracetamol or
salicylates‡

330 364 284 274 −22 (−32 to −11) <0.001 −25 (−33 to −16) <0.001 0.9 (−2.2 to 4.1) 0.57 −22 (−33 to −10) <0.001

All deaths due to
poisoning

2092 2242 2186 2086 −2 (−7 to 3) 0.33 −7 (−11 to −3) 0.001 1.8 (0.5 to 3.0) 0.005 −8 (−13 to −3) 0.004

*Suicides, open verdicts, and accidental poisonings.
†Analysis across five years before and three years after legislation.
‡Includes multiple drugs and compounds.
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lation, so overall there was little effect on total numbers
of tablets sold (520 million in 1996-7, 580 million in
2001-2). Sales data for paracetamol compounds
followed a similar pattern. The sales of aspirin
remained almost constant (11 million packs in 1996-7,
12 million packs in 2001-2) whereas the number of
tablets sold was approximately halved.

Discussion
Legislation introduced in the United Kingdom to
reduce the size of packs of paracetamol and salicylates
sold over the counter has significantly reduced the size
of overdoses, with consequent reductions in morbidity
and mortality. Although some substitution of self
poisoning with ibuprofen may have occurred, few
deaths due to poisoning involved ibuprofen, and in all
cases other drugs were involved. Ibuprofen is known to
be relatively safe in overdose and is therefore unlikely
to have been the cause of death. The numbers of
tablets used in ibuprofen overdoses did not change sig-
nificantly after the legislation was introduced, suggest-
ing that the legislation’s effect on overdose size was
restricted to the targeted drugs.

An unavoidable limitation of our study is its
naturalistic design, as other factors might have
influenced our findings. A decrease in overall suicide
rates (including open verdicts) occurred in England
and Wales between 1998 and 2001 ( − 11.8% for males
and − 7.0% for females),9 but this was much less than
the results presented here.

Clearly the legislation does not prevent an
individual intent on obtaining large supplies from pur-
chasing through multiple outlets. Self poisoning is,
however, often impulsive10 11 and involves tablets read-
ily available in households.1 Other countries, such as
France12 and Ireland, have had greater reductions in
pack sizes than the United Kingdom. A further small
reduction in pack sizes of paracetamol and salicylates
would be unlikely to inconvenience users and could
prevent more deaths from self poisoning.
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incidence rate
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years 1 and 2 before

Pooled
incidence

rate ratio; P
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P value for
years 3 and 4
after v years 1
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2nd
year

before
Year

before
Year
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What is already known on this topic

Self poisoning with paracetamol and salicylates
was a major problem in the United Kingdom in
the 1980s and 1990s

Outcomes included deaths, non-fatal self
poisoning, and liver transplantation due to
paracetamol induced hepatotoxicity

Legislation limiting the size of packs of analgesics
seemed to have an initial beneficial effect

What this study adds

Legislation limiting pack sizes of analgesics has
had sustained beneficial effects

Decreases have occurred in mortality and size of
non-fatal overdoses and in admissions to liver
units and liver transplants due to paracetamol
poisoning

Although some substitution with ibuprofen may
have occurred, there is no evidence that this has
affected mortality

A memorable patient

A final service

I am an English trained GP who has been living and
working in Holland for the past five years. My patient
was 72 years old; a nice man with a caring wife by his
side. I had seen him only twice before. The first time, a
couple of months ago, he complained of tiredness. His
ensuing blood test results were normal. He returned a
few weeks later, this time with dizziness. His
neurological examination was normal, so I referred
him routinely to the local ear, nose, and throat clinic
and gave him some cinnarizine for the weekend. His
weekend didn’t go well; the on-call GP thought he had
probably had a transient ischaemic attack. I telephoned
the local neurologist early on Monday morning, and,
because of lack of space in the outpatient clinic, my
patient was admitted to hospital the same day. A few
scans and a few days later, he and his family were told
that he had a large, inoperable, non-treatable brain
tumour (glioma cerebri). He was sent home without
hope and with a prescription for dexamethasone. He
didn’t come back to our surgery.

At my first home visit after his hospital discharge, he
sat on the couch in the lounge chatting. At the second
visit, he was sitting in his bed (also downstairs in the
lounge) chatting. By the third visit, he was lying in bed.
Early on, he and his family began to talk gently about
the possibility of euthanasia. However, the practice was
about to close for two weeks for our summer holiday
(as they do in Holland). We agreed to discuss the
matter properly when I returned form holiday.
Unfortunately, the patient went downhill more quickly
than we had anticipated, and he slipped into a coma
one day before our surgery reopened.

At this point, euthanasia within Dutch law was no
longer possible: my patient could no longer give verbal
or written consent. His family naturally wanted him to
suffer as little as possible and were unanimous in their

views. I contacted the helpdesk of the local palliative
care team to inform myself about the possibility of
terminal sedation. This was my first time, and I didn’t
know much about the procedure. The team were very
good, and I had a lot of help from the agency that had
to supply a pump and from my local chemist, who had
to provide the midazolam.

I met with the terminal care nurse and the family 24
hours later ready to set up the pump. The terminal
care nurse ran the show (I hadn’t got a clue). She
explained to the family how it would work and what to
expect, spent lots of time answering questions, and
allowed the family to say goodbye before she attached
the pump. She would remain in touch with the family
twice a day and gave them her telephone number
should they have any questions.

My patient died in a deep sleep 48 hours later in his
own home and without any pain, discomfort, or
suffering. I believe this was a great source of comfort
for his family. I have never felt so emotional about
seeing such a dignified and peaceful (and in some ways
natural) death.

Naomi Bronzite general practitioner, Amstelveen,
Netherlands (schonker@wanadoo.nl)

We welcome articles up to 600 words on topics such as
A memorable patient, A paper that changed my practice, My
most unfortunate mistake, or any other piece conveying
instruction, pathos, or humour. Please submit the
article on http://submit.bmj.com Permission is needed
from the patient or a relative if an identifiable patient is
referred to. We also welcome contributions for
“Endpieces,” consisting of quotations of up to 80 words
(but most are considerably shorter) from any source,
ancient or modern, which have appealed to the reader.
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