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Decision making, evidence, audit, and education:
case study of antibiotic prescribing in general practice
Toby Lipman, Dawn Price

Abstract
Objectives To describe a group general practice’s
implementation of a decision to prescribe 3 day
courses of 200 mg trimethoprim twice daily for
urinary tract infections in women and to compare 3
day courses with 5 and 7 day courses.
Design Record review, audit of trimethoprim
prescribing for urinary tract infections, and critical
appraisal of evidence originally presented in support
of 3 day course.
Setting Group general practice in Newcastle upon
Tyne.
Data sources The records of all female patients aged
12 years and older who were prescribed trimethoprim
for uncomplicated urinary tract infections during a 12
month period were reviewed. 271 valid records were
identified.
Data extraction Prescribing rates for different courses
of trimethoprim, rates of patients returning for
second consultations, rates of urine cultures, results of
cultures, results of critical appraisal of evidence.
Results 114 of 271 (42%) prescriptions written at the
first visit were for 3 day courses. 16 of 114 (14%)
patients who had had a 3 day course of treatment
returned for a second consultation compared with
6/83 (7.2%) of those who had had a 5 day course and
8/74 (11%) who had had a 7 day course. The
difference between 3 day and 5 day courses in rates of
returning for second consultations was 6.8% (95% CI
− 1.7% to 12.6%) and between 3 day and 7 day
courses was 3.2% ( − 3.6% to 10.0%). Appraisal of the
original evidence on which the practice based its
recommendations showed that it was flawed.
Additional evidence was found in the Cochrane
Library.
Conclusions Our original decision, made by
consensus at a meeting of the practice’s partners, had
not led to a consistent change in practice. We did not
find a significant increase in treatment failures among
patients treated with the 3 day regimen.

Introduction
Successful programmes for implementing effective
healthcare interventions have often developed from
projects on single topics that have been carried out in
local areas but organised outside individual general
practices.1 Of necessity these programmes address only

one aspect of health care at a time, yet practices need
continuously to re-examine their policies on many
topics if they want to improve clinical effectiveness and
cost effectiveness. It is unrealistic to expect large scale
projects to be implemented to assess each aspect of
health care, therefore practices must rely on their own
resources to make decisions about most changes in
clinical management. Westerhope Medical Group ben-
efited from the services of a qualified pharmacist (DP)
for one session per week who facilitated this process.
She presented reports on the practice’s prescribing
patterns and made recommendations based on local
policy and evidence selected by local experts. Until the
events described in this paper decisions about changes
in prescribing were made at meetings of the practice’s
partners (which she attended), taking into account her
reports and advice.

At one meeting we decided to use 3 day courses of
trimethoprim (200 mg twice daily) as the first line
treatment for uncomplicated lower urinary tract infec-
tion occurring in adult women. Evidence from local
experts supported this regimen.2 The partners did not
critically appraise the evidence before implementing
the decision; it was made by consensus after a brief
discussion.

More than a year later, soon after we had
introduced fortnightly multidisciplinary educational
sessions,3 a practice nurse claimed, during a session
devoted to questions from everyday practice, that the
change to the 3 day course had led to more treatment
failures. At that point some general practitioners
claimed not to have heard of the new policy, and we
realised that it was not being implemented consistently.

We decided to obtain and critically appraise the
articles cited in support of the policy and to search for
new evidence. At the same time we would also audit the
prescribing of trimethoprim for urinary tract infec-
tions and the investigations and second visits
associated with its use. Merely returning for a second
visit does not necessarily indicate that a treatment has
failed but was a practicable outcome measure given
that patients in routine clinical practice are not likely to
be followed up as systematically as in clinical trials.
However, we felt that we would be justified in reviewing
our policy if the audit found that there was a
significantly higher rate of reconsultation among
patients who had been given 3 day courses of
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trimethoprim compared with those who had been
given 5 or 7 day courses.

Methods
Critical appraisal
Copies of all the articles cited were obtained and criti-
cally appraised using checklists from standard texts.4–9

Critical appraisal took less than an hour, and most arti-
cles did not meet the essential criteria given in the
checklists which would have allowed them to be classed
as methodologically rigorous studies.

Literature search
A 10 minute search of the Cochrane Library found a
meta-analysis of randomised trials of single dose treat-
ment with antibiotics, randomised trials of 3 day
courses of co-trimoxazole compared with 7 day
courses for urinary tract infections in women, 3 day
courses of co-trimoxazole and pivmecillinam com-
pared with 10 day courses, treatment with a single dose
of an antibiotic compared with 3 day and 7 day courses
(including a single dose of co-trimoxazole compared
with a 3 day course), and treatment with 3 days of
co-trimoxazole compared with 10 days.10–14

Audit
Electronic medical records were searched by DP to
identify all prescriptions for trimethoprim written in
the 12 months after the decision had been made to use
a 3 day course as first line treatment. The records of
children younger than 12 years were excluded. Both
the paper and the electronic records were retrieved
and examined. The length of the first prescription for
trimethoprim in days (3, 5, or 7) was recorded, whether
the patient returned with similar symptoms within 2
weeks, whether a urine culture was performed at the
time of the first or second consultation, the result of the
culture (no growth, sensitive to trimethoprim, sensitive
to other antibiotic), the sex of the patient, and the gen-
eral practitioner who wrote the prescription.

Results
Critical appraisal and literature search
Four reviews were cited and their critical appraisals are
summarised in table 1.6–9 None is a full systematic
review: no details are given of search strategies and
only one outlines the criteria used to evaluate the qual-
ity of trials (which are described as modest) for
inclusion in the review.8 The other reviews are expert
reviews which cannot be relied on.6 7 9 15

Norrby summarises and combines evidence from
28 trials.8 The trials are heterogeneous and no trials of
trimethoprim alone are included, although there are
17 trials of combinations of trimethoprim and
sulphonamide. The use of co-trimoxazole is discour-
aged in the United Kingdom but there is some
evidence that trimethoprim alone is as effective as
co-trimoxazole.16 17 The results seem to show that
courses lasting longer than 5 days are more effective
than single doses but that they are not more effective
than 3 day courses. However the results must be inter-
preted with caution: they combine data from a hetero-
geneous selection of small clinical trials of different

dosages and combinations of single dose, 3 day, and
> 5 day courses, and it is questionable whether the
aggregation of these data is valid.

Three randomised controlled trials are cited, none
of which analysed results by the intention to treat (table
2).18–21 Two trials compared treatment of urinary tract
infections with a single dose of a quinolone and treat-
ment with multiple doses.18 20 The third trial compared
treatment of cystitis in women with a single dose of tri-
methoprim and 7 day treatment, finding the 7 day
treatment significantly more effective.19 However, the
lack of an intention to treat analysis undermines the
validity of this result, and even if accepted it is not gen-
eralisable to 3 day courses of trimethoprim. The
randomised trials were consistent in finding a 3 day
course of co-trimoxazole was as effective as longer
courses.

A review published in the Drug and Therapeutics
Bulletin, which is distributed free to all general
practitioners in England and Wales, recommended
that uncomplicated cystitis should be managed
empirically with trimethoprim for 3 days (or oral
cephalosporin or nitrofurantoin in areas where
resistance of urinary pathogens is common).22 This
review too is non-systematic and adds nothing to the
reviews already discussed.

Audit
Altogether, 302 prescriptions of trimethoprim written
for symptoms of urinary tract infections were
identified. Thirty one records were incomplete or miss-
ing or the patients had complex problems such as an
indwelling catheter or pyelonephritis; these records
were not included in the audit, leaving 271 records for
analysis (table 3).

A total of 114 of 271 (42%) prescriptions written at
the first visit were for 3 day courses; 16 of the 114
patients (14%) who had had a 3 day course returned
for a second consultation compared with 6 of 83
patients (7%) who had had a 5 day course and 8 of 74
patients (11%) who had had a 7 day course. The differ-

Table 1 Critical appraisal of four reviews of treatment of urinary tract infections

Criteria

Study

Bailey
19936

Neu
19927

Norrby
19908

Powers
19919

Was there an important clinical question? Yes Yes Yes Yes

Has there been a systematic search for evidence? No No Can’t tell No

Has the methodological quality of the studies included
been assessed?

No No Yes No

Are the results sensitive to how the review was performed? Very Very Moderately Very

Have the numerical results been interpreted sensibly? No No Moderately No

Checklist adapted from Greenhalgh4

Table 2 Assessment of three clinical trials of treatment of urinary tract infection

Appraisal

Clinical trial

Iravani
199318

Osterberg et al
199019

Saginur et al
199220

Were participants randomly assigned to treatment? Yes Yes Yes

Was the randomisation list concealed? Yes Yes Yes

Was there an intention to treat analysis? No No No

Was blinding maintained among patients and clinicians? Yes Yes Yes

Aside from the experimental treatment were the groups
treated equally?

Yes Yes Yes

Were the groups similar at the start of the trial? Yes No data provided Yes

Checklist adapted from Sackett et al5
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ences between the results for treatment with a 3 day
course compared with the 5 day and 7 day course are
shown in table 3. The results of urine cultures are also
presented in table 3.

Although more patients were given 3 day courses
of trimethoprim than any other regimen, this still con-
stituted only 42% of prescriptions for urinary tract
infections, showing that the policy of prescribing 3 day
courses was only partly implemented. The rates of
patients returning for a second consultation did not
differ significantly between treatment groups (table 4).
Patients who had urine cultures performed on their
first visit that grew organisms sensitive to trimethoprim
and who had been treated with a 3 day course were
most likely to return for a second consultation: 10/49
(20%) of these patients returned compared with 4/32
(13%) of those who had had a 5 day course and 1/25
(4%) of those who had had a 7 day course. However,
only 1 patient out of 10 treated with a 3 day course
received a second prescription. Their high rate of
return visits may reflect a lack of confidence in the 3
day regimen on the part of patients or general
practitioners.

There was an increase in the proportion of urine
cultures taken at the second visit that were negative
compared with the first visit and a decrease in the pro-
portion of urine cultures growing organisms sensitive
to trimethoprim. Patients were no more likely to have a
urine culture performed at the second consultation
than at the first but were significantly more likely to
have a second consultation if a urine culture was
performed at the first. All patients whose cultures grew
organisms that were not sensitive to trimethoprim,
received a prescription at the second consultation but
only 7 of the 176 urine cultures performed at the first
consultation grew organisms that were not sensitive to
trimethoprim. This raises the issue of whether it is
worth performing a urine culture at the first consulta-
tion for patients with uncomplicated urinary tract
infections. Provided that patients are given clear infor-
mation about the need for a urine culture if their

symptoms do not resolve, we thought it unlikely that
they would be harmed if they did not have a culture at
their first visit.

Discussion
Although these results are reassuring in that 3 day
courses of trimethoprim for uncomplicated lower uri-
nary tract infections do not seem to increase the rate of
treatment failure, they raise a number of important
issues.

Quality of evidence
Firstly, we were disappointed by the quality of the
evidence offered by apparently authoritative sources.
The evidence cited to support the use of a 3 day course
of trimethoprim was scanty, and using Eccles et al’s
classification, was rated category C at best: it was based
on extrapolated evidence from randomised controlled
trials (which were of mediocre quality).23 The only way
to be sure that 3 day courses of trimethoprim are as
effective as 5 or 7 day courses would be if results from
well designed randomised controlled trials in general
practice were available; however, such trials have yet to
be carried out.

Uncertainty and compromise
Secondly, given that the quality of the evidence was
poor, would we make the same decision now given the
same circumstances? It was easy to find evidence in the
Cochrane Library suggesting that 3 day courses of
co-trimoxazole are as effective as longer courses, that
trimethoprim alone is as effective as co-trimoxazole,12

that the recommendation is supported by expert con-
sensus, and that it has biological plausibility. In the real
world we have to accept compromises and, despite a
degree of uncertainty, would probably have made the
same decision. In future we would question any
recommendation or guideline and, at the very least,
assess its validity by critically appraising it before
agreeing to implement it.

Dissemination and implementation
Thirdly, even in a practice that was well motivated
enough to employ a pharmaceutical adviser and that
had an explicit policy of reviewing its prescribing, the
original decision was not well disseminated and only
partially implemented. All of the general practitioners

Table 3 Treatment and follow up of urinary tract infections in women. Values are numbers (percentages) unless indicated otherwise

Treatment duration
Difference between groups in rates of return visits

(%; 95% CI)

3 days 5 days 7 days 3 days v 5 days 3 days v 7 days

Consultation

First consultation 114/271 (42) 83/271 (31) 74/271 (27) — —

Second consultation 16/114 (14) 6/83 (7.2) 8/74 (11) 6.8 (−1.7 to 12.6) 3.2 (−3.6 to 10.0)

Second prescription written 13/114 (11) 2/83 (2.4) 5/74 (7) 9.0 (2.3 to 15.7) 4.6 (−3.6 to 12.8)

Urine culture

Not done at all 38/114 (33) 26/83 (31) 31/74 (42) 2.0 (−11.2 to 15.2) −8.6 (−21.3 to 4.1)

Needed second consultation 3/38 (8) 0 1/31 (3) 7.9 (−0.7 to 16.5) 4.7 (−5.8 to 15.2)

Organism:

No growth 24/76 (32) 23/57 (40) 16/74 (22) 8.0 (−8.5 to 24.5) 5.0 (−4.9 to 14.9)

Trimethoprim sensitive 49/76 (64) 32/57 (56) 25/74 (34) 8.0 (−8.8 to 24.8) 6.0 (−12.3 to 24.3)

Second consultation if no growth 1/24 (4) 1/23 (4) 4/16 (25) −0.1 (−11.1 to 11.3) −20.8 (−43.4 to 1.8)

Second consultation if trimethoprim sensitive 10/49 (20) 4/32 (13) 1/25 (4) 7.9 (−8.2 to 24.0) 16.4 (2.7 to 30)

Table 4 Number (percentage) of urine cultures done at different visits

First
consultation

Second
consultation

Difference between groups
in rate of return visits

(%; 95% CI)

Consultations with urine culture 176/271 (65) 26/176 (15)
10.6 (4.0 to 17.2)

Consultations without urine culture 95/271 (35) 4/95 (4)
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prescribed courses of 3, 5, and 7 days even though they
had been party to and supportive of the original deci-
sion. In general practice doctors deal with hundreds of
different problems in a short time and are not likely to
remember every guideline or regimen for each condi-
tion that they treat.24 Implementation of practice
policies requires reinforcement using strategies such as
computerised reminders, having regularly revised
loose leaf practice manuals at each desk, and providing
educational activities within the practice. At an
educational session after the audit, the team used our
findings to produce a practice guideline which is based
both on the best external evidence (including evidence
about diagnosis )25 and the audit described here (box).
Copies have been distributed to each team member
and placed at the telephone triage desk, and the audit
will be repeated in 12 months.

Conclusions
Clinical audit is now firmly established as a key quality
assurance method and our experience shows its value
in answering the question “are we doing what we’re
supposed to be doing?” and “what is the effect of what
we’re doing?”26 It is important that general prac-
titioners identify and address relevant questions and
implement changes according to the best evidence
available. We have described the often messy and
uncoordinated process whereby we have tried to
improve our practice. We are always busy, always have
to get through the next surgery, and struggle to find
time and effective ways to evaluate and improve our
performance. Decisions must be made quickly using
the best evidence and data, and we must often trade
methodological rigour for practicability and speed.
Making this particular decision in a partners’ meeting
based on external advice did not lead to a consistent
change in practice. However, we were able to use
multidisciplinary educational methods in a small
group to identify and address an important question.

Active educational methods in the practice setting are
more effective in achieving a sustained change in
practice than passive methods (such as lectures or
dissemination of information on paper).27 The small
group educational process worked better for us than
the administrative process of the partners’ meeting. It
is now therefore our preferred method of identifying
the need for review or change in our practice,
examining the evidence, and addressing the details of
implementation.
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Commentary: What can we learn from narratives of implementing
evidence?
Trisha Greenhalgh

This paper is engaging for the story it tells. Once upon
a time there was an enthusiast, and this is what befell
him. The evidence itself is unremarkable—indeed, one
of the twists in the tale is that it is found to be flawed—
but if you kept reading till the bitter end, it was
probably to discover the fate of the brave pioneer who
embarked on a crusade of implementation in a
practice where (we infer) the language of evidence
based health care was not universally spoken.

Downing has argued that the process of change
necessarily centres on human characters whose moves
are interpreted, told, and retold by others within and
outside the organisation.1 Human behaviour is driven
by feelings, and stories of organisational change tend
to follow one of four basic plots: romance (the
hero-adventurer meets and overcomes a series of chal-
lenges to earn his ultimate reward), tragedy (the hero
works hard for a just cause but is pitched from success
to danger and ultimate humiliation), melodrama (a
polarised struggle between hero and villain, often with
a climactic battle towards the end) and irony (the hero
is exposed as incompetent, corrupt or a fool; the heroic
actions are reinterpreted as a scam).2

Most published accounts of implementing evi-
dence based practice are presented as teamwork-
romance (“we pulled together, worked hard—and look
what we’ve produced”), resource-tragedy (“we did our
best but were beaten by constraints [usually financial]
beyond our control”), or political melodrama (“key
stakeholders had too much to lose and blocked our
efforts”).3 4 Lipman and Price’s story follows what is
probably the commonest but least publicised plot of
all: the irony of misplaced values.

In this basic storyline, the hard liners for the
evidence based agenda come to discover that their aca-
demic value system—with its emphasis on experiment,
rigour, precision, and reproducibility—serves them
poorly in the untidy and unpredictable environment of

service delivery. Furthermore, the value system
espoused by their service colleagues—with its emphasis
on using available data and information systems, main-
taining harmony and job fulfilment among staff,
responding flexibly to individual needs, and keeping
the customer satisfied—may be better able to initiate
and sustain positive changes within the organisation.

The story of implementing best evidence in
Lipman’s practice is as yet unfinished. We are left on a
cliffhanger in which our humbled hero (or, perhaps,
the heroic dyad of GP-enthusiast and complicit
pharmacist) have sensibly abandoned their efforts to
table clinical epidemiology as “any other business” in
administrative meetings. They have revised their claims
for the invincibility of research evidence and (we
suspect) have put in work backstage to muster support
for the idea of multidisciplinary practice education.
The stage is set for real progress. Watch out for the next
exciting instalment.

The importance of exploring different value systems when iden-
tifying barriers to change was suggested by Dr Charlotte Hum-
phrey in relation to another project.
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Endpiece
A Texan prayer
Lord, help me in my constant search for truth but
spare me the company of people who have found it.
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