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Although a third of the public still believe that antibiotics work against coughs and colds, simply
getting the public to believe otherwise may not be enough to reduce the level of prescribing. The large
Department of Health sponsored household survey demonstrated that those with a greater knowledge
about antibiotics were no less likely to be prescribed an antibiotic, and although those with increased
knowledge about antibiotics were more likely to complete a course they were also more likely to self-
medicate and to keep left-over antibiotics. Future campaigns that are aimed at reducing the level of pre-
scribing should be focused towards those more likely to be prescribed antibiotics at present: younger
women and those with a lower level of education. They should also examine and consider modifying
consultation behaviour and other behavioural components involved in patient’ expectations for anti-
biotics. This should include delayed antibiotic prescriptions. The easiest way to reduce the use of left-
overs may be to shorten the course of antibiotics prescribed to 3 or 5 days. We should also promote a
‘Do not recycle antibiotics’ message towards the more highly educated, young women who are more
likely to store, take and share antibiotics without advice.
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Introduction

As 80% of human prescribing is in the community, the UK
Department of Health (DH) Standing Medical Advisory
Committee on Antimicrobial Resistance (SMAC) in 1998 rec-
ommended an education campaign for professionals and the
public aimed at rationalizing community antibiotic use.1

One of the most important determinants of an antibiotic pre-
scription when a patient visits their doctor is prior attendance at
the surgery and previous prescriptions for that condition. Patients
who were prescribed antibiotics immediately for a sore throat
stated that they were more likely to consult a health professional
to request antibiotics the next time they developed a sore throat.2

Presumably patients believe that antibiotics aided their recovery,
and therefore need to attend the surgery for antibiotics the next
time they get the same condition. Clinicians report that they often
prescribe antibiotics because they perceive that patients want
them.3 However, this demand may be overestimated, as clinicians
do not usually discuss patients’ demands and expectations for
antibiotics directly, and the demand is often assumed.4

Breaking this chain of clinicians’ and patients’ beliefs about
the expectations for and effectiveness of antibiotics for minor
illness is a key factor in controlling the unnecessary use of anti-
biotics. A pan-European telephone survey of patients’ attitudes
to antibiotics and antibiotic use in respiratory tract infections
indicated that the UK population treated antibiotics more respect-
fully and were more rational with their antibiotic use compared
with other European countries.1,5,6 However, the numbers of
respondents in the UK part of this survey were not great enough
to determine if certain groups of the population were less rational
about their antibiotic use.

General practice consultation data indicate that young women
have a higher consultation rate than other groups of patients.7 In
a bid to reduce the patient expectation for antibiotics, in the
autumn of 1999, the DH launched a National Public Awareness
Campaign on antibiotic resistance targeted particularly at these
young women and mothers. The public information campaign
aimed to support health professionals by reducing expectations
for an antibiotic prescription, by raising awareness about the
problem of antibiotic resistance, to increase understanding about
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the appropriate use of antibiotics and, in particular, to increase
understanding about when antibiotics will not do any good. The
campaign was personalized by the creation of Andybiotic, a char-
acter symbolizing antibiotics in animated form, and expressing
the words ‘Don’t wear me out’ to introduce the topic of sensible
use of antibiotics.8 The campaign included posters in general
practice surgeries and public places, and patient information leaf-
lets to be given to patients instead of an antibiotic prescription.

An unpublished 1999 DH survey showed that immediately
after the campaign there was more public awareness of antibiotic
resistance and the public were less likely to expect to receive
antibiotics from their GP. Therefore, the campaign was repeated
in spring 2002.

To inform ongoing publicity campaigns, to which The
Specialist Advisory Committee on Antimicrobial Resistance
(SACAR) was committed, in 2003 the DH funded a large anti-
biotic survey of British households. The aims of the survey
were to:

† Determine the publics’ awareness of good antibiotic use and
relate this to household characteristics.

† Identify respondent characteristics that explain variation in
attitudes to antibiotics.

† Determine the impact of the Andybiotic campaigns.

The data on public awareness of good antibiotic use can be
used to determine the effectiveness of the recent education
campaigns and to inform and target future campaigns to
control the use of antibiotics. As the 1998 SMAC report also
highlighted patients’ use of ‘left-over’ antibiotics as a concern,
but reported that there was little data enumerating the extent of
the practice,1 the DH-funded survey also aimed to determine the
prevalence of retained antibiotics. Identifying subgroups of
the population who are more likely to retain antibiotics and use
left-over antibiotics may help future interventions to be targeted
appropriately.

How many respondents were prescribed
an antibiotic?

Thirty-eight per cent of the 7120 respondents in the survey
reported that they had been prescribed an antibiotic in the last
year.9 In agreement with consultation data, those respondents
more likely to be prescribed an antibiotic in the last year were
younger women, and those with a lower level of education
(Figure 1a and b). These data support the target group for the
recent DH educational campaigns and suggest that future cam-
paigns at reducing antibiotic use should also be aimed at those
with a lower level of education.

What did respondents know about antibiotic
resistance, activity and prudent use?

In the survey, respondents were asked whether they agreed or
disagreed with 11 statements about antibiotic use, antibiotic
resistance and activity. The sample mostly knew that overuse of
antibiotics increased resistance, and that antibiotic resistance is
increasing. Only 8% of respondents did not agree with the state-
ment that ‘If taken too often antibiotics are less likely to work in

the future’, 16% did not agree that ‘Bacteria are becoming resist-
ant to antibiotics’ and only 19% did not agree that ‘antibiotic
resistant bacteria could infect me or my family’. Respondents
also knew the principles of prudent antibiotic use, as only 3%
did not agree with the statement ‘A course of antibiotics should
always be completed’ and the same percentage did not agree that
‘Antibiotics should not be taken unnecessarily’.

Respondents were less knowledgeable about whether anti-
biotics were active against coughs and colds, viruses, bacteria
and our normal flora. Thirty-two percent of respondents incor-
rectly agreed that ‘Antibiotics work on most coughs and colds’
and 43% incorrectly agreed that ‘Antibiotics can kill viruses’
(Figure 1c). This indicates that there is a substantial group of the
British public who believe that antibiotics will be of value when
they have a cough or cold and are therefore still likely to request
antibiotics from clinicians when they have these conditions. The
survey also revealed a lack of understanding about the differ-
ences in activity of antibiotics against bacteria and viruses. In
fact a fifth of respondents did not agree with the statement
‘Antibiotics can kill bacteria’ (Figure 1c). In any future anti-
biotic educational campaigns, it will be important to explain the
difference between viruses and bacteria, or discuss the need for
antibiotics in relation to the severity of infection or syndrome,
rather than the type of microbe responsible.

The SMAC report recommended that the public should be
educated about the value of their normal flora.1 Normal flora did
not feature in the Andybiotic Campaign, and the survey revealed
a lack of public understanding in this area; 42% of respondents
did not agree with the statement ‘Bacteria that normally live on
the skin and in the gut are good for your health’ and 43% of
respondents did not agree that ‘Antibiotics can kill bacteria that
normally live on the skin and gut’ (Figure 1c).

Those less knowledgeable about antibiotics were typically
less well educated. For each of the 11 statements, respondents
with no formal qualifications were about twice more likely to
respond incorrectly than respondents with a degree level of edu-
cation. On multivariable analysis, lower educational qualifica-
tions were the greatest determinant of lack of knowledge about
antibiotics (P , 0.0005; Figure 1f). Other subgroups less knowl-
edgeable about antibiotics were the young (16–24 years) and
the old (.75 years).9 This information indicates, like the pre-
scription and consultation data, that educational campaigns
aimed at improving knowledge about antibiotics should be tar-
geted at these less knowledgeable groups. However, it is not this
simple! A greater knowledge about antibiotics and when you
should use them was not associated with a lower likelihood of
being prescribed an antibiotic in the last year. And those who
knew to disagree with the statement that ‘Antibiotics work on
most coughs and colds’ were about as likely to be prescribed an
antibiotic as those who did not know to disagree (Figure 1d).

Did respondents take their antibiotic as prescribed?

The majority of respondents prescribed an antibiotic in the last
year completed the course; however, 11.3% reported that they
did not finish their last antibiotic course as prescribed.8 When
asked why they did not finish the course, 65% reported that it
was because they felt better or forgot to take them (Figure 1e).
Two per cent did not start the course at all, 2% reported that
they did not work and 19% stopped them because of side
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Figure 1. Respondents’ knowledge and use of antibiotics.
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effects. Respondents who did not complete the course were
younger (22% of 16–24 year olds compared to 4% of all respon-
dents over 55 years) (Figure 1g). Interestingly, 87% (CI 82–91)
of respondents who did not complete their last course also said
that a course of antibiotic should always be completed. This
suggests that most of those who did not complete their course
did so knowing that they should have done.

What did respondents do with left-over antibiotics?

Almost 16% (15.8%, CI 14.3–17.4) reported that they had ever
kept an antibiotic; 31% in case they needed them again and 8% in

case the same infection recurred (Figure 1h). Six per cent of
respondents prescribed a course of antibiotics in the past year said
they kept left-over antibiotics from their last course, and 44% of
these respondents reported they kept them in case of future need.
Respondents who reported keeping left-over antibiotics tended to
be younger (12% of 16–24 year olds kept left-over antibiotics
from their last course, compared to 2% of all those over 55 years
old) (Figure 2a). Of those who were prescribed an antibiotic in the
last year and who did not agree with the statement ‘A course of
antibiotics should always be completed’, 29% reported keeping
left-over antibiotic from their last course (compared with only 5%
of respondents who were prescribed an antibiotic in the last year
and who agreed with the statement) (Figure 2b).

Figure 2. Respondents’ use of antibiotics.
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This reported behaviour about compliance with prescribed anti-
biotics concurred with the antibiotic audit, in which we found that
4.3% (CI 3.5–5.3) of those prescribed an antibiotic in the last
year had a residual antibiotic in the household which had been
prescribed for them in the last year. In the audit, respondents were
asked to show the interviewer all antibiotics and antifungals in the
household (regardless of for whom they were prescribed, format,
or time elapsed since prescription). Of the 6983 households, 19%
had an antibiotic or antifungal. Of all antibiotics, almost half were
not currently in use, 31% were reported by respondents to be left-
over and 18% were kept for standby use. Almost half of left-overs
had more than half of the original prescription remaining and
38% were prescribed more than 1 year earlier.10

Do respondents take left-over antibiotics
in the home?

Almost 5% of respondents (4.8%, CI 4.3–5.4) reported that they
had at some time in the past taken an antibiotic without advice
from a doctor, nurse or dentist. Many of these antibiotics
were taken for respiratory infections (46%, Figure 2c) and 49%
were taken for the same infection for which they were originally
prescribed (Figure 2d). Of those with a left-over antibiotic in the
house, 21% had taken antibiotics without advice compared to 4%
without left-overs (Figure 2e). Being more educated and being
more knowledgeable about antibiotics were independently associ-
ated with keeping left-overs and taking antibiotics without advice.

Did respondents know about the
Andybiotic Campaign?

In the survey respondents were finally shown the Andybiotic
Campaign patient information leaflet and asked if they had seen
the leaflet or seen or heard anything about the Andybiotic
Campaign. Penetration of this campaign was poor, as only a fifth
of English respondents and only 25% of respondents who had
been prescribed an antibiotic in the past year, had seen or heard
of the campaign. This is disappointing as the campaign was con-
centrated in GP surgeries. The 1999 campaign was accompanied
by DH public statements and advertising, but the later campaigns
were lower key and restricted by financial constraints. Experience
with social marketing for other health issues such as alcohol and
driving shows that campaigns must be sustained over several
years and include television slots to have a prolonged impact.11

So how should the survey influence the education
subgroups of SACAR?

Although a third of the public still believe that antibiotics work
against coughs and colds, simply getting the public to believe
otherwise may not be enough to reduce the level of prescribing.
We have shown that those with a greater knowledge about anti-
biotics are no less likely to be prescribed an antibiotic. And in
respect of how the public use the antibiotics they are prescribed,
sometimes increased knowledge is associated with more prudent
use [more likely to complete a course (Figure 2f)] and some-
times it is associated with less prudent use (more likely to

self-medicate and to keep left-over antibiotic).9 Future cam-
paigns that are aimed at reducing the level of prescribing should
be focused towards those more likely to be prescribed an anti-
biotic at present: younger women and those with a lower level
of education. They should also examine and consider modifying
consultation behaviour and other behavioural components
involved in patients expectations for antibiotics. This should
include delayed antibiotic prescriptions.2,12,13

Greater knowledge about antibiotics was associated with a
greater tendency to keep left-over antibiotics and use them
without advice from a clinician. Unnecessary use of left-over
antibiotics may increase antibiotic resistance in the commu-
nity’s commensal flora by exerting a selective pressure in the
gut, skin and upper respiratory tract, favouring bacteria resist-
ant to the antibiotics. This audit showed that 10% of house-
holds have access to left-over or standby antibiotics or
antifungals. Perhaps, the easiest way to reduce the use of left-
overs is to shorten the course of antibiotics prescribed to 3 or
5 days. A recent International survey showed that respondents
living in countries that dispensed antibiotics in set pack sizes
were more likely to have left-over antibiotics and use them
without advice than respondents living in countries where
antibiotic courses were dispensed according to the number of
days stated by the clinician (P. Kardas, J. C. Pechere, D. A.
Hughes et al., submitted for publication). Alternatively, we
could focus a ‘Do not recycle antibiotics’ message towards the
higher educated, young women who are more likely to store
and take antibiotics without advice.
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