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Objectives
To determine whether a suitably trained clinical
pharmacist could conduct effective clinical
medication reviews of elderly patients on repeat
medication in general practice, and specifically:

• to assess whether clinical medication review 
by a pharmacist is a cost-effective method of
improving the extent, cost and quality of clinical
control of repeat prescribing compared with
that achieved by a practice’s normal procedures

• to evaluate the effect of medication review
clinics on the number of practice consultations,
outpatient consultations, hospital admissions
and deaths

• to identify the types of interventions.

Design

A randomised controlled trial of clinical
medication review of elderly patients on repeat
medication in general practice. The control 
group of patients received normal care from 
their practices.

Setting and participants

Patients were eligible for inclusion in the study if
they were aged 65 years or over, on at least one
repeat medication, not resident in a nursing or
residential home, and not terminally ill. Patients
were also excluded if specifically requested by the
general practitioner (GP). Patients were recruited
from four general practices in Leeds. The practices
were eligible if they had four or more partners,
were computerised, had close to average prescrib-
ing costs in the previous year, and had no previous
or current input from a clinical pharmacist.

Intervention

Patients in the intervention group were invited 
for a consultation with the pharmacist at the
surgery. The pharmacist assessed the patient, 
the illnesses and the medication regimen, and
made recommendations.

Main outcome measures
The primary outcome was the number of repeat
medication changes per patient over a 12-month
period. The secondary outcome was the effect on
the medication costs. The intervention group was
compared with the control group to see whether 
a review had taken place, the numbers of medi-
cation changes, the numbers of repeat medications
and the numbers of dosage times. The effects 
of the medication review clinics were considered 
in relation to practice consultations, outpatient
consultations, hospital admissions and deaths 
from any cause. The number and nature of the
pharmacist’s interventions and recommendations
were recorded, together with whether the recom-
mendations were accepted by the GP.

Results

The mean numbers of individual medication
changes per patient were 2.2 in the intervention
group and 1.9 in the control group: difference =
0.31 (95% confidence interval (CI), 0.06 to 0.57);
p = 0.02. The numbers of repeat medication items
rose in both groups but the rise was significantly
less in the intervention group (intervention mean
0.2, standard deviation (SD) 1.55; control mean
0.4, SD 1.53; group difference –0.2, 95% CI, –0.4
to –0.1). Medication costs rose in both groups but
the rise was significantly less in the intervention
group (intervention mean £1.80, control mean
£6.53, group difference –£4.72 (95% CI, –7.04 
to –2.41). The cost saving on medication in the
intervention group compared with the control
group was £4.75 per 28-day month. Extrapolated
for 1 year, this is a saving of £61.75 per patient.
There was no evidence of a difference between 
the groups for the numbers of outpatient
consultations, hospital admissions or practice
consultations over the 12-month period. There
were fewer deaths in the intervention group 
(15 deaths, 2.5%) than in the control group 
(25 deaths, 4.3%) but the difference did not 
reach statistical significance (p = 0.56).

Over the 12-month study period, 97% of the
intervention group had medication reviews
compared with 44% in the control group. 
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A recommendation was made in 258 of the 
591 (44%) patient consultations. Only 28 patients
(5%) needed referral to a GP and 25 patients 
(4%) needed referral for a test. The pharmacist
dealt with all other medication-related problems. 
A recommendation was made for 603 of the 
2927 repeat medications (21%). The most
common recommendations were ‘stop the
medicine’ (118 medicines, 4% of all medicines)
and ‘technical’, for example, a generic switch 
or removal of a ‘redundant item’ from repeat list
(177, 6%). Of the 603 medication interventions,
395 (65%) were dealt with by the pharmacist
alone, without reference to a GP. Recommend-
ations were made to and permission was sought
from the GPs for 208 interventions (34%). The
pharmacist’s advice was accepted and acted 
upon in 179 instances (86%).

Conclusions

A suitably trained pharmacist can conduct
consultations with elderly patients to review them,
their medicines and the conditions for which they

were prescribed. This intervention resulted in 
a greater coverage of medication review and 
more interventions than if the pharmacist was 
not involved. The pharmacist’s interventions 
led to reductions in the number of drugs taken 
by the intervention group compared with the 
control group, and thus to major net financial
savings. There was no evidence of an adverse 
effect on subsequent use of health services.

Although the study demonstrates the potential 
of this extended role for the pharmacist, its
reproducibility as a service modality needs to 
be tested further. Only one, very experienced,
pharmacist was involved, working in four selected
Leeds practices. It is important to reproduce the
results with more pharmacists working in large
numbers of practices over a wider geographical
and socio-economic area before making funda-
mental changes to the service and the everyday
role of the pharmacist. Nonetheless, it is not
unreasonable to predict that clinical medication
review will become a core role of the pharmacist
and will achieve therapeutic benefits combined
with neutral cost implications.
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Repeat prescribing
Repeat prescribing by general practitioners 
(GPs) is an accepted part of practice in the UK. 
It allows patients to obtain continuing supplies 
of long-term medication without having to see 
their GP every time. GPs use their professional
discretion to decide when and how often to review
a patient. Reviewing all patients whenever a repeat
medication is required would be impractical and
wasteful of both the doctors’ and patients’ time.
The repeat prescription process that has evolved 
in the UK is a pragmatic way of dealing with the
burgeoning workload of providing continuing
medication. It provides a compromise between
seeing the patient for each prescription (thus
creating an impossible workload) and issuing
prescriptions for a year’s medication (which 
might be wasteful or hazardous).

Defining repeat prescribing

The very great increase in the number of repeat
prescriptions over the last 20 years has been driven
by a number of social and medical factors. The 
use of computers to process repeats, now nearly
universal practice, has been an inevitable outcome
of the need to produce rapid, accurate and safe
prescriptions on demand for large numbers of
patients.1 Harris and Dadja2 concluded that
reference to computer generation of such pre-
scriptions was an important part of the definition
and defined a repeat prescription as “one that is
printed by a practice computer from its repeat
prescribing programme within a given period.”
This definition was derived for a specific purpose;
it is simple and practical, and allows comparison
between practices and between studies.

The scale of repeat prescribing

In early work it was suggested that between 25%
and 50% of prescriptions generated by GPs were
repeats.3,4 A literature review conducted in 19825

placed this figure at between 12.5% and 33%.
Studies conducted in single practices in the 1980s
concluded that the rates were 36%,6 30%7 and
50%.8 In a study of 96 GPs, the repeat prescription
rate was 41.9%.9 However, these values were all

derived before the widespread introduction of
computers in practices. The data were collected
manually and there are doubts about whether 
all non-acute prescription data were collected.2

The lack of a common definition of repeat
prescribing in previous studies makes it impossible
to determine the rate of growth with any certainty.
The waters are further muddied by the question 
of prescription duration. There has been a palp-
able (though unfortunately not documented)
trend from 1-month to 2-month and even 3-month
prescriptions. This will reduce the number of items
prescribed without in any way altering the number
of medicines consumed by each patient and may,
therefore, lead to a sizeable underestimate of the
magnitude of repeat prescribing. For this reason,
costs rather than individual items may be a better
indicator of the scale of repeat prescribing.

More recently, three pieces of work have produced
values for current repeat prescribing rates and
costs. The Sowerby Centre for Health Informatics10

used data from the computer systems of two group
practices in Gateshead and Newcastle to give a
figure of 66.4% of items prescribed and 79% of
costs. Further (unpublished) work by the Sowerby
Centre in seven practices gave a figure of 65% 
of items prescribed and 75% of costs. Harris and
Dadja2 looked at patients as well as items and costs,
and described how the percentage of prescription
items that were repeats rose from about 50% in
patients aged 15–34 years to 90% for those aged 
85 years and over. The study looked at data over 
4 years (1991–94) and gave the most thorough
overview of the rates, patterns and costs of repeat
prescribing in England. The percentage of 
repeats (by item and cost) over the 4-year period
are shown in Table 1, which illustrates that both
costs and volumes of prescribed medicines are
rising each year.

The numbers of repeat prescriptions continue to
grow for several reasons.

Increases in the number of 
effective drugs
Over recent decades the number of newly licensed
drugs has increased dramatically. Manufacturers
have developed new compounds to improve
further the treatment of disease and even 
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for the treatment of hitherto untreatable 
disease. Examples are angiotensin-converting
enzyme (ACE) inhibitors, proton pump 
inhibitors, lipid-lowering drugs and novel 
anticonvulsant medications.

Increase in the evidence base
Evidence from large, long-term, randomised
controlled trials (RCTs) confirming beneficial
outcomes from the use of existing therapies has
also increased. This has led to large increases in
the prescribing of drugs for hypertension, statins
for hyperlipidaemia, aspirin in heart disease and
alpha-adrenergic blockers in prostatic disease.

Guidelines and formularies
National Service Frameworks and guidelines 
from the National Institute for Clinical Excellence
have clarified the approach to managing chronic
diseases such as coronary heart disease. The syn-
thesis of existing data into government-approved
publications has placed an expectation on general
practices to ensure that all patients with chronic
diseases are identified and managed appropriately,
often with long-term drug therapy. Many primary
care organisations also produce their own
guidelines and formularies.

Life-style drugs
So-called ‘life-style drugs’ (such as sildenafil for 
the treatment of erectile dysfunction, bupropion
for smoking cessation and orlistat for obesity) have
been developed. It can be argued that drugs such
as proton pump inhibitors are also life-style drugs
(especially when used, as they often are, outside
their licensed indication11), because patients
continue with a life-style that contributes to the
symptoms – in this example, obesity and inappro-
priate diet. Again, these types of drugs are often
prescribed for long-term use.

More screening for chronic disease
More patients with chronic disease and risk factors
for it are being diagnosed and identified by

screening; the medical response is often a long-
term prescription.

Increase in the age of the population
Elderly patients consume a disproportionate 
share of health resources, including medicines.
Age, Sex and Temporary Resident Originated –
Prescribing Units (ASTRO–PUs) give a cost-based
weighting ten times higher to a patient aged 
75 years compared with a patient aged 1 year.12

As the elderly population in the UK increases 
both in numbers and age, this will inevitably lead
to an increase in long-term medication usage.

More prescribers
In the government report Review of prescribing,
supply and administration of medicines,13 an extension
of prescribing rights to non-medical and non-
dental healthcare professionals was recommended.
Some district nurses and health visitors can now
prescribe from a limited list and this was due 
to expand to other nursing groups in late 2001.
The number of doctors has also increased. Nurse
practitioners do not prescribe medication but do
initiate medication that is prescribed by doctors.
Although prescribing might appear to be a patient
and illness-led phenomenon, it is inevitable that
more prescribers will exert further upward
pressure on prescribing.

Therapeutic momentum

Therapeutic momentum is when a patient
continues to take a redundant medicine for
months or years because its continuing need has
not been reviewed. The prescription is renewed 
by default rather than by intent. Stopping a 
repeat medicine requires a definite decision, and
may require a further consultation to evaluate the
effect of withdrawal. The patient’s condition may
even deteriorate, requiring further intervention,
sometimes including restarting the medicine.
There is a palpable risk.

TABLE 1  Repeat prescriptions: percentage of total items and cost annually, 1991–August 19942

Year Items Costs

Total number Repeats Total, £ Repeats
(millions) (%) (millions) (%)

1991 4.26 75.30 24.45 83.20

1992 5.06 75.51 32.83 81.83

1993 5.82 74.77 40.84 80.71

1994 (January to August only) 3.81 76.16 28.75 81.72
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There is also a risk in not stopping a medicine 
but it is less palpable. Adverse effects may be subtle
and not recognised as such. There may be a cumu-
lative toxic effect. There is certainly a financial cost
and the unnecessary continuation of the patient’s
sick role cannot be ignored. Patients often collude
with their doctors in continuing unnecessary
medication – this generally relates to their belief 
in the therapeutic effect of the medicine. Balint
and colleagues14 also described the ‘arms-length’
therapeutic relationship symbolised by the repeat
medication that is more comfortable for both
patient and doctor than a closer one but still
maintains a link. They suggested that “Repeat
prescriptions are written in steel and concrete 
and are not easily dismantled or remodelled”. 
It is certainly true that a medicine that no longer
has a therapeutic role can only do harm.

Review of repeat prescribing

The review of long-term prescribing is less than
ideal. A report by the NHS Audit Commission
commented that the frequency and thoroughness
of long-term medication reviews were often
inadequate.15 They recommended that all drugs
should be reviewed at the same time and re-
authorised as appropriate. In their 1997 report,
Medication for older people, the Royal College 
of Physicians concurred and emphasised the 
need for regular reviews.16 In a more recent 
study, Zermansky confirmed that control of repeat
prescribing is inadequate17 and concluded that 
it is both wasteful and potentially dangerous. 
In his survey of 50 general practices, he found 
that 56% of repeat drugs showed no evidence 
of authorisation by a doctor and 72% showed 
no evidence of having been reviewed in the last 
15 months. In particular, hospital-initiated drugs
were likely to be authorised as repeats without
clinical appraisal. Zermansky’s conclusion was 
that many patients take tablets for years without
any recorded clinical evaluation.

McGavock and colleagues18 used a semi-structured
questionnaire in a random sample of 57 practices
in Northern Ireland to establish the quality of 
the repeat prescribing process and found it to 
be poorly managed. During the issue of repeat
prescriptions, essential checks were often omitted.
Computer systems were not fully utilised to aid 
the process of managing repeat prescriptions. 
At the review consultation, the opportunities for
quality assurance were often missed: for example, 
patients were not asked if they were experiencing
any potential side-effects, if they knew what the

medicine was for, or if they were taking any 
other medicines.

The elderly as a risk group for
iatrogenic disease
Physiological and pathological changes occur 
with increasing age. Physiological changes lead 
to alterations in capacity for homeostasis. This 
is important in the context of the body’s ability 
to cope with disease and treatment. Alterations 
in the susceptibility of receptors may mean 
that elderly patients are less susceptible to the 
standard doses used in a younger population, 
for example, reduced inotropic responses to 
beta-1-adrenergic stimulants. Sensitivity to other
drugs, such as warfarin, can be increased as 
a result of alterations in physiology with 
increasing age.

The incidence of concurrent chronic illness
increases with age.19 Multiple chronic disease
results in elderly patients taking increasing
numbers of medications. These may interact,
sometimes positively, sometimes negatively. 
Thus patients may be more susceptible to 
adverse reactions.

Patients of all ages fail to take their medication 
in the way prescribed. However, disease and the
ageing process itself often reduce a patient’s 
ability to cope with medication: for example,
arthritis affects patients’ ability to open bottles 
and reduced vision affects patients’ ability to 
read medication instructions. This can lead to
unintentional non-compliance with medication.
Moreover, diseases affecting cognitive function 
and mood, such as dementia or depression, 
reduce the patient’s ability to understand and
organise complicated medication regimens.
However, there is no evidence to suggest that
elderly patients are less willing to take 
medication than younger patients.

Errors in taking medication are more likely in the
elderly for a number of reasons. They take more
individual items (see above) and, in one study, the
incidence of mistakes increased 15-fold when the
number of drugs prescribed was increased from
one to four.20 Their social circumstances may make
taking medicines more difficult – for example, 
an elderly patient may live alone with no-one to
help with medicine administration.

Excessive use of medication in the elderly is also 
a common problem. Walley and Scott21 identified
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the following reasons for excessive and
inappropriate prescribing in the elderly:

• therapeutic enthusiasm – the doctor’s response
to each symptom and problem with treatment,
most often drugs

• over-energetic treatment – which may lead to
incremental prescribing (for example, swollen
ankles caused by the use of nifedipine for
hypertension may lead to the use of a diuretic,
which, in turn, may lead to potassium
supplements being prescribed, causing
dyspepsia, and so on)

• a patient’s or relative’s demand for prescriptions
(real or perceived)

• an inappropriate response to (often insoluble)
non-medical problems

• unrealistic health expectations on the part 
of either the doctor, the patient or both

• prescribing by rule and failing to individualise
treatment for older patients, including failing 
to take a holistic view of the patient

• inadequate review, leading to failure to
discontinue drugs.

Elderly patients are clearly at particular risk of
medication misadventure. The National Service
Framework for older people22 stated that between 5%
and 17% of hospital admissions for elderly patients
were caused by adverse drug reactions, and specific
recommendations were made about targeting the
elderly for medication review as a mechanism of
reducing medicine-related problems. In particular,
it stated that all patients over the age of 75 years
should be reviewed annually, while those taking 
at least four medicines should be reviewed every 
6 months. However, if all patients on regular
repeat prescriptions were to be reviewed by their
GPs every year, the additional annual workload 
for each doctor would represent approximately 
1 extra week’s work2 – which is not a realistic
proposition in the current general 
practice environment.

However, pharmacists have pharmacological
knowledge and some have acquired consultation
skills. Although they lack the breadth of patho-
logical knowledge and clinical skills of doctors,
these might not be necessary to provide what
would, in effect, be a screening service to patients
on apparently stable drug regimens. The role is
analogous to the ophthalmic screening service
provided by optometrists. Both the Audit Com-
mission15 and the Royal College of Physicians16

suggested that a pharmacist might be able to help
initiate a review of repeat prescribing. The NHS
plan proposes new roles in the prescribing or

supply of medicine, including medication review by
a pharmacist.23 A number of service developments
have been started by health authorities that involve
pharmacists in reviewing repeat prescribing. How-
ever, there is, as yet, little evidence of the efficacy
of this role.

Clinical medication review

Definition
Clinical medication review describes the process 
by which a health professional reviews a patient,
his/her illnesses and the drug treatment during 
a consultation (see appendix 1). It involves
evaluating the therapeutic efficacy of each drug
and the progress of the conditions being treated.
Other issues, such as compliance, actual and
potential adverse effects, interactions and the
patient’s understanding of the condition and its
treatment, are considered as appropriate. The
outcome of such a review will be a decision about
the continuation, alteration or cessation of the
treatment. The concept of the review being 
clinical is important. Prescription review involves
making recommendations about therapy having
reviewed the prescribed medication and the
patient’s notes. It does not, however, involve 
seeing the patient and thus can lead to important
information being missed. Clinical medication
review involves listening to the patient and asking
questions about the illness and the medications
being taken (both prescribed and non-prescribed).
This yields vital information about what the 
patient actually takes and how they respond to 
it, whether they adhere to their medicine regi-
men, whether their condition is worsening or
improving, and whether there are any un-
recognised medical needs. It is also desirable 
to achieve agreement with the patient about 
the treatment, its administration, its purpose 
and its value.

A clinical medication review undertaken by
another health professional is only useful if it can
be undertaken without having to routinely involve
the GP. If the patient needs to be referred to the
GP or the GP’s permission or opinion has to be
sought frequently, then the GP may as well
undertake the review.

Medication review studies
In 1995, the Department of Health funded six
projects to assess the effectiveness of community
pharmacists in reviewing repeat medication. These
were conducted in the following health authorities:
North West Anglia; Leicestershire; Isle of Wight;
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South Derbyshire; Southampton and South West
Hampshire, and Devon. Two of these assessments
(North West Anglia and South Derbyshire) have
been published as a single paper in a peer-reviewed
journal.24 The remaining assessments are sum-
marised elsewhere.25 The design and quality of
these studies varied: some were of a qualitative
design (Southampton and South West Hampshire;
Leicestershire) and provided a useful insight into
the attitudes of pharmacists and GPs towards
running such programmes.

Three randomised controlled studies have 
been published. Granas and Bates26 examined 
the effectiveness of one pharmacist working in 
a single practice. Patients with prescriptions with
three or more repeat items were randomised to 
a control or intervention group. All patients were
offered a domiciliary visit. Suggestions for changes
in therapy were made for the intervention group.
Of the 520 repeat prescriptions reviewed, drug-
related problems were found in 153. Suggestions
were made for 25% of the intervention group
patients. Most interventions were of a technical
nature (48% taken off repeat prescription, 11%
increase quantity of supply). A small number 
were of a clinical nature, for example, 14% dose
alteration. GPs implemented 82% of suggestions
compared with 3.4% in the control group
(through routine surgery practice).

Krska and colleagues27 described the outcomes 
of patients seen at a pharmacist-conducted medi-
cation review clinic. The patients included in the
study were aged 65 years or over, were taking four
or more medicines and had at least two chronic
diseases. A total of 332 patients were seen from 
six general practices. In all, 237 patients (71.4%)
had at least one pharmaceutical risk factor pre-
disposing them to either increased toxicity or
reduced efficacy. The most common problems
were potential/suspected adverse drug reactions
(627; 24.2%) and monitoring issues (384; 14.8%).
At 3 months, 79% of care issues had been resolved.
No comparative data with controls was reported.

Mackie and colleagues28 used six randomly selected
practices. Patients aged 20 years or over and being
prescribed at least four medicines were random-
ised to a control or intervention group. All patients
were seen by the GP but recommendations were
made to the GP for only the intervention group.
So far the report of this trial has only been
published as an abstract, so detail is lacking. 
All patients had about 2.8 care issues, of which
64% were considered to be clinical and 36%
administrative (technical). Only 13% of care 

issues remained unresolved in the intervention
group compared with 66% in the control group.
So, despite the potential for contamination of the
control group, the pharmacist’s review appeared 
to be very effective.

In the Isle of Wight Health Authority study,25

community pharmacists used a standard FP10
prescription form and the pharmacy patient
medication record to identify potentially hazardous
drug interactions and cost savings. Reporting on
drug interactions was dropped from the study at an
early stage, since it was suggested that important
interactions would already have been identified
and acted upon. Cost-saving interventions were:

• generic substitution
• cheaper proprietary medicines
• changes in doses
• repeat items being prescribed and dispensed 

but not actually being used by the patient
• therapeutic substitution: for example, ramipril

instead of other ACE inhibitors; rubefacients
instead of topical non-steroidal anti-
inflammatory drugs (NSAIDs).

This study, like some others, concentrated on 
cost savings rather than improvement in quality.
Although the changes recommended would have
resulted in cost savings of £250,000 for the period
of the study, the recommendations implemented
accounted for only 20% of this sum, that is,
£49,800. This was because of the reluctance 
of GPs to make therapeutic switches.

In the Leicestershire project,25 the focus was 
again on using community pharmacists to screen
repeat prescriptions for problems such as drug
interactions, side-effects and cost-effectiveness.
Although pharmacists were keen to take on this
role, GPs appeared less enthusiastic. Pharmacists
had difficulties in finding time to conduct the
project; they also highlighted a need for addi-
tional training, especially in communication 
and assertiveness. General practices did not see
pharmacists as a valuable resource. Many of the
suggestions made by pharmacists were acted 
upon, and these resulted in modest cost savings,
but both GPs and patients were often reluctant 
to make changes to existing treatments.

In a number of these studies,24,25 the recom-
mendations were of a more technical nature – 
for example, change to generic form of drug,
change the quantity or change the dose schedule.
Pharmacists running medication reviews from a
pharmacy have no access to clinical records, so
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these types of interventions would be expected 
to predominate. However, in a number of 
studies in which community pharmacists worked
within general practices, similar results were
found.26,29 Goldstein and colleagues24 found 
that ‘inconsistent/inappropriate quantities’, 
‘drugs on repeat list no longer required’ and
‘directions unsatisfactory’ to be the most common
interventions, while ‘duplicate therapy’, ‘possibly
causing a side-effect’ and ‘being used outside its
product licence’ were the least common.

In an uncontrolled study involving a practice
pharmacist working in one GP practice, the aim
was to evaluate the effectiveness of a pharmacist-
run repeat medication clinic.30 Patients prescribed
six or more repeat medications were reviewed. 
On 2515 items prescribed to 240 patients, 
845 interventions were made. The GPs accepted
91% of the recommendations. Again, the most
common type of intervention was technical, that 
is, removal of items no longer being taken by 
the patient from the current medication list. 
Some 30% of the interventions were considered
important enough to act on.

A medication review programme organised by 
the Lothian Health Board31 was established to
rationalise repeat prescribing in general practices
through a multidisciplinary approach. Nine
general practices were involved. Practice staff
identified patients on six or more repeat pre-
scriptions. The patients were not seen by the
pharmacist. The pharmacist’s recommendations
were discussed with GPs at practice meetings and,
if a change was considered necessary, the patient
was asked to see the GP. There are two possible
criticisms of this approach. First, patients were 
not seen directly by the pharmacist so important
information could have been missed relating to,

for example, compliance and adverse effects.
Second, patients still had to see the GP, so the 
GP did not save time by having a pharmacist’s
review. Some GPs did not find this process useful
and pulled out of the project. Others considered
that it helped to have an independent review and
allowed GPs to discuss approaches to prescribing.

In a small study of 35 patients, the aim was to
establish the extent to which additional care 
issues could be identified through access to
patients’ notes and a patient interview, as well 
as the drug history.32 Of the issues identified, 
46% were identified from the pharmacy patient
medication record, 17% from patients’ notes, 
and 37% were identified only after discussion 
with the patient. The results suggested that the
patient interview is important in identifying
pharmaceutical care issues. The only large-scale
RCTs that included all three sources of infor-
mation were those by Mackie and colleagues28

and Krska and colleagues.27

Working from the isolation of a community
pharmacy can also make communication 
with other healthcare professionals difficult.
Although there was evidence that GPs supported
the extended role of community pharmacists 
in medication reviews, a number of reservations
were expressed.33 Some GPs perceived a conflict 
of interest in reviewing and dispensing medication,
since most of a pharmacist’s NHS income is based
on a fee per item dispensed.2 Most GPs considered
that community pharmacists are a good safety net
(for example, in spotting incorrect doses or inter-
actions). However, there was also a perception 
that pharmacists, by focusing purely on the medi-
cation, had too narrow an approach and lacked
knowledge and understanding of the wider 
clinical and social aspects of patient care.34
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Hypothesis
That a suitably trained pharmacist can conduct
effective clinical medication reviews of patients 
on repeat medication in general practice, and 
that introducing this process into a practice
improves the extent, quality and cost-effectiveness
of clinical control of repeat prescribing.

Aim

To determine whether a suitably trained clinical
pharmacist could improve the control of repeat
prescribing by conducting effective clinical
medication reviews of elderly patients on 
repeat medications in general practice.

Objectives

• To assess whether a clinical medication review 
by a pharmacist is a cost-effective method of

improving the extent, cost and quality of clinical
control of repeat prescribing, compared with
that achieved by a practice’s normal procedures.

• To evaluate the effect of medication review
clinics on the number of practice consultations,
outpatient consultations, hospital admissions
and deaths.

• To identify the types of interventions that were
made and the acceptance of these by patients
and GPs.

The primary outcome was the number of repeat
medication changes per patient over a 12-month
period. The secondary outcome was the effect of
the intervention on medication costs.
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Practice selection
The Leeds Health Authority provided a list 
of practices that had four or more partners, a
computerised prescribing system and no previous
or current pharmacist’s involvement. Practices with
prescribing costs at the extreme ends of the range
of all Leeds practices were excluded. Costs were
obtained using cost/ASTRO–PU.12 The aim was 
to use typical practices and not those at either
extreme who may have been under-prescribing
(e.g. not managing chronic disease well) or over-
prescribing (e.g. prescribing unnecessary or
expensive agents). ASTRO–PUs explain about 
45% of the prescribing cost variation between
practices.35 The remaining 55% is made up 
of other variables, such as doctor and patient
behaviour and deprivation. The effect of these
variables cannot yet be quantified.

Current pharmacist involvement was defined 
as a community or practice-employed pharmacist
providing any form of prescribing support to the
practice, such as formulary development, PACT
(Prescribing Analysis and CosT) data from the
NHS Prescription Pricing Authority, education
sessions, medication review or therapeutic switch-
ing. The list of eligible practices was put into
random order and the practices were approached
serially until four had been recruited.

Each practice was provided with written details of
the study and the practice’s expected commitment.
The study pharmacist made an introductory visit to
interested practices to ensure that the partners and
practice staff understood the study and were still
happy to participate.

Study pharmacist

The criterion for selection of the study pharmacist
was either a hospital Grade D clinical pharmacist
(with clinical pharmacy responsibility for a
speciality or clinical directorate), or a community-
based pharmacist whose roles included prescribing
data review and analysis, protocol development
and medicines management clinics, or the pro-
vision of high levels of clinical services within 
the pharmacy and to local GPs’ surgeries.

The pharmacist needed to have a postgraduate
qualification at diploma level or above that related
to the skills required for performing clinical
pharmacy work with patients, and also needed to 
be able to demonstrate good inter-professional and
patient communications skills. An understanding of
general practice was also desirable but not essential.
Since primary-care pharmacy was, at the beginning
of this study, at an early stage of development, find-
ing a candidate with general practice medication
review skills seemed unlikely.

Selection of patients

The sample size was based on a previous study that
provided data on the number of changes relating
to repeat medication and medication costs.36 The
proportion of patients in that study in whom at
least one medication change took place over a 
3-month period was 44% in the intervention 
group versus < 5% in the control group. The
differences in costs for these two groups were,
respectively, £422 and £398 per annum.

In order to have 80% power to detect the above
differences in costs at the 5% level, 520 patients
per group were required. This would allow more
than 90% power to detect a difference in
medication changes.

Allowing for some loss to follow-up through
moving away or death, a sample size of 
600 patients per group was targeted.

Participating practices were asked to provide a list
of all patients aged 65 years and over who were
registered with the practices in May 1999. These
lists were produced from the practice computers.

Patients who were resident in a nursing or
residential home, had terminal illnesses or were
involved in another clinical trial were excluded.
Nursing and residential home patients were
excluded because their medication is in the
control of professional carers (for example, nurses,
managers and, in some instances, pharmacists).
Terminally ill patients were excluded because their
medication would be under constant review and
thus they would have no need of review of long-

© Queen’s Printer and Controller of HMSO 2002. All rights reserved.

Chapter 3

Method 



Method

10

term treatments. It was also considered important
to avoid inconveniencing these patients through
involvement in the trial. Patients in other clinical
trials were also likely to be under regular review
and might not be able to have their medication
changed through a pharmacist’s intervention.

A repeat prescription was defined, for the 
purpose of this study, as ‘a medicine listed on 
the repeat medication screen of the patient’s
computer record that had been issued within 
12 months of the start date of the study’. The 
study pharmacist (DRP) examined the medication
records of all selected patients and excluded those
who were not taking any medications issued as
repeat prescriptions.

Patient consent

Obtaining consent
Ethical approval was sought and granted from 
the local Ethics Committee. All eligible patients
were sent a letter inviting them to participate 
(see appendix 2). This letter was sent on practice-
headed paper, together with a consent form and
freepost envelope. If after 2 weeks there had been
no response, a reminder letter was sent. If there 
was no response to the reminder letter, a member
of the study team rang the patient to determine
whether or not he/she wished to be included 
in the study.

Patients were informed in the letter that, if they
consented to be included in the study, they would
be randomised to either a control or study group.
If they were randomised to the control group, 
their medical record would be examined but they
would not be interviewed by the study pharmacist.
If randomised to the intervention group, they
would be seen by the study pharmacist when their
medication was next due for review or as soon as
possible if the practice had not set such a date.

Representativeness of study sample
It was important to know the reasons for non-
participation, because assessment of generalis-
ability (or ‘external validity’) of the results follows
from an understanding of the representativeness 
of the sample. The reasons for patients declining
to participate in a study and whether these patients
were as typical as those who did consent, in terms
of age, gender and numbers of repeat medicines,
were therefore explored.

Data for consenting and non-consenting patients
were collected on the stratification factors of age,

gender and numbers of repeat medicines. Multiple
logistic regression was used to assess the association
of each factor with consent rates. The results are
presented as odds ratios with 95% confidence
intervals (CIs).

Randomisation

The unit of randomisation was the patient. The
names of all eligible patients from each practice
were entered on an Excel® spreadsheet and 
given a patient number. The patient numbers 
were randomly sorted using an Excel facility and
the resulting order was used to invite patients
serially to participate until the required number
had consented. Patients who consented to be 
in the study were stratified by age (65–74 years 
and 75 years and over) and numbers of repeat
medicines (1–4 and five or more). This resulted 
in four groups:

• 65–74 years of age: 1–4 medicines
• 65–74 years of age: five or more medicines
• 75 years and over: 1–4 medicines
• 75 years and over: five or medicines.

In all, 2000 patients were contacted because 
it was anticipated that not all patients would 
agree to participate in the study. Following
consent, patients in each of these groups were 
then randomised to an intervention group or
control group using random number tables. 
The patients’ randomisations were not blinded 
to the research pharmacist, as he would be the
individual conducting the patient interviews.

Appointments for medication
review clinics
Intervention group patients whose medication
review date had already been set on the practice
computer were reminded to attend a medication
review clinic by attaching a note to the last repeat
prescription that was issued before the due date
(see appendix 3). The note asked patients to book
an appointment with the practice receptionist 
and those who were physically able were asked to
attend the medication review clinic. If they were
not mobile, the study pharmacist visited them 
at home. Immobile patients were contacted by
phone when their medication was due for review. 
A standardised form of wording was used to
remind patients about the reasons for medication
review and their previous agreement to be in the
study, and they were given an opportunity to
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decline if they wished. If they still agreed to be in
the study, an appointment was made.

Patients who did not have a set medication review
date were booked into the medication review clinic
at the earliest opportunity, by writing and asking
them to contact the practice receptionist or by
ringing them.

Practice receptionists were given a set procedure to
follow, so that they were clear about how and when
to book patients into the clinics (appendix 4).

If a patient failed to attend a clinic, they were
telephoned and asked to make another appoint-
ment. If they failed to attend a second time, the
doctor was notified that a medication review had
not occurred. When appropriate, recommend-
ations for changes to therapy were still made for
patients who did not attend a clinic. Data were
recorded on the numbers of patients who did not
attend first or second clinic appointments, and 
the nature of the interventions made in these
patients’ medications was analysed separately.

Data recording

Patient details
The age and gender, and whether or not a patient
was able to attend the surgery, were recorded
(appendix 5). Consent details were recorded 
and the consent form kept on file. If patients
subsequently left the practice, withdrew from 
the study or died, the date was recorded.

Pre-intervention data
The three key dates that related to data 
recording were:

• 1 December 1998–31 May 1999: pre-baseline
• 1 June 1999: study start date
• 31 May 2000: study end date.

The three sets of data were used to measure the
extent of change of medication during a period
before the study began (when prescribing could
not have been influenced by the study). This
change was then compared with any change in 
the control group during the study period. If the
control group changed more during the study
period than in the pre-study period, this would
give a measure of any contamination (that is, of
doctors making changes to the medication of
patients in the control group as a result of the
influence of the ongoing activity on patients 
in the intervention group).

Patients’ records were also examined for evidence
of any documented medication review during 
the 6 months pre-baseline. This was to give an
uncontaminated measure of the normal rate 
of review in each practice, again allowing the
control group to be validated as a true control.

The numbers of general practice attendances,
hospital outpatient attendances and acute hospital
admissions in the 6 months prior to baseline data
collection were documented for both intervention
and control group patients, and were compared
with the same types of data collected during the
year that the interventions took place. A change 
in the frequency of these factors acted as a
measure of any external influence.

Data recorded
Data were recorded on the numbers of repeat
prescriptions, numbers of dosage intervals per day
and costs per 28 days of repeat medication. Repeat
medications were defined as those on the repeat
medications menu that had been requested in 
the 12 months before the study started (1 June
1998–31 May 1999).

Attendance at the practice was measured by
counting the numbers of attendance dates listed 
in the medical records. The number of hospital
outpatient visits and admissions was measured 
by counting the numbers of hospital letters and
discharge advice notes, respectively. A summary 
of the data recorded is presented in Table 2.

Post intervention data
The following data were collected for both the
intervention and control groups 12 months after
the start of the intervention period (1 June 2000).

1. Whether a documented medication review had
taken place in the previous 12 months.

2. The number and nature of changes in the
medication regimen.

3. The number of repeat medicines listed on 
1 June 2000.

4. The number of times medications were taken per
day at 1 June 2000 (minimum 1, maximum 4).

5. The cost of 28 days of repeat medication at 
1 June 2000.

6. The number of hospital admissions in the
previous 12 months.

7. The number of outpatient consultations in the
previous 12 months.

8. The number of general practice consultations in
the previous 12 months.

9. Whether a patient had died, left the practice list,
or gone into residential care.

© Queen’s Printer and Controller of HMSO 2002. All rights reserved.



Method

12

Patient interviews
The medication review process
The pharmacist conducted a clinical medication
review as outlined in appendix 1. The procedure
for the medication review process had been 
agreed with the GPs (see appendix 6). The
pharmacist used his own clinical judgement 
and knowledge to determine whether an inter-
vention was required. Treatment recommend-
ations were based on national and local guidelines
(for example, health authority or primary care
group), if available. If the practice had its own
guidelines and/or a formulary, these were also
used to formulate interventions. Agreement was
sought with each practice (and with each GP
within the practice) for the level of intervention
that the pharmacist could make without seeking
prior approval from a doctor. A list of examples 
of suggested interventions was offered to 
the practice for discussion and agreement 
(appendix 7). Each practice was allowed to 
alter the list, as they considered appropriate.

Patient interview
The format to be followed in the interview,
including the list of questions, is shown in
appendix 8. Each condition being treated was
discussed with the patient. This involved making
enquiries about relevant symptoms (for example,
swollen ankles in heart failure) to determine
whether they were adequately controlled. In
conditions that required clinical or pathological
monitoring, the pharmacist ascertained whether
this had been done and directed the patient to 
the practice nurse or doctor for any check that 
was overdue. The pharmacist did not physically
examine the patient or attempt to make a new
diagnosis, except insofar as was obvious at the
interview, for example, swollen ankles, rash,

breathlessness. However, if the symptoms led 
to suspicions that a new diagnosis might be
required, and this was considered of sufficient
severity, the patient was referred back to 
the doctor.

At review, confirmation was sought from the
patient of the repeat medications listed on the
practice computer. Differences between the
practice record and what the patient actually 
took, as reported by the patient, were recorded
and the record amended.

Medication interventions
When a medication intervention was considered
appropriate, this was undertaken by the pharmacist
either without prior permission needing to be
sought from the GP or after talking to the GP 
or was left for the GP to do. Recommendations 
fell into one or more of the categories shown in
Table 3 for each medicine reviewed.

If the pharmacists considered that GP approval 
was needed before making an intervention, then
the pharmacist liaised with the GP. For these types
of interventions a record was made of the GP’s
response to the advice:

• advice accepted and acted upon
• advice accepted but not acted upon
• advice not accepted and a reason given
• advice not accepted but no reason given
• advice outcome unclear.

An analysis was undertaken of the types of
medication intervention recommendations, the
reasons for making the recommendations and 
the GPs’ acceptance of the recommendation types.
For each patient there were a number of possible
outcomes of the medication review process.

TABLE 2  Pre-baseline, baseline and post-baseline data collected

Parameters measured Period of data collection

Pre-baseline Baseline Study end
(December 1998) (June 1999) (June 2000)

Number of repeat medications ✔ ✔ ✔

Dosage interval ✔ ✔ ✔

Cost of 28 days’ supply of repeat medication ✔ ✔ ✔

Evidence of medication review ✔ ✔ –

Number of GP attendances ✔ ✔ –

Number of consultant outpatient attendances ✔ ✔ –

Number of acute hospital admissions ✔ ✔ –



Health Technology Assessment 2002; Vol. 6: No. 20

13

© Queen’s Printer and Controller of HMSO 2002. All rights reserved.

TABLE 3  Medication intervention categories and reasons for intervention

Medication Reason for intervention Specifically:
intervention

Stop drug No indication No indication ever appears to have been recorded
Indication no longer valid There was once an indication but it no longer applies (e.g. patient

prescribed temazepam to help sleep during in-patient stay but 
continued once discharged to the community)

Duplication of therapy Two or more therapeutically equivalent medicines (e.g. piroxicam 
and ibuprofen)

Non-adherence Intentional: patient decides not to take the medicine
Unintentional: patient not taking the medicine correctly because of 
forgetfulness, confusion, cognitive impairment, low intelligence or 
inability to open containers or use devices

Adverse effects Patient experiencing adverse effects from a drug: may be occurring at 
recommended dose or because dose is too high

Switch drug Contraindication Patient has clinically relevant contraindication to a drug (e.g. beta-
(same indication) blockers and asthma)

Adverse effects See above
Drug interaction A drug interacts with either another prescribed medicine, an over-the-

counter medicine, an illegal drug or alcohol
Cheaper alternative Equal or improved efficacy can be achieved with a less expensive medicine

Adherence Non-adherence See above
counselling 
(no drug change)

Alter Formulation, dose  Different formulation may give better efficacy
formulation, or dosing schedule Different formulation may reduce side-effects (e.g. modified-release
dose, timing not optimal nifedipine rather than plain nifedipine which causes more headaches)

Patient cannot use the formulation type (e.g. metered-dose inhaler)
Dose may need increasing to give desired effect or to reach an 
evidence-based dose
Dose may need decreasing because it is more than is required to 
achieve desired effect
Different dosing schedule more convenient for patient
Better efficacy will be achieved with different dosing schedule 
(e.g. enalapril twice rather than once daily for hypertension)
Changing dosing schedules as a means of improving compliance are 
recorded under “compliance”

Start drug Addition of drug for Patient has indication that is not currently being treated (e.g. asthma)
(new indication) untreated indication Patient has identified indication that is not being treated optimally 

(e.g. takes digoxin for atrial fibrillation but would also benefit from 
warfarin to reduce chances of stroke)

Test required Monitor efficacy Further tests required to determine if drug is working optimally or to 
Minimise adverse detect toxicity or adverse effects
drug reactions
Monitor adherence

Technical Generic switch
Altering quantities Tidy up repeat record (e.g. removing repeats no longer taken,
on prescription standardising quantities, adding directions and adding to repeat menu
Deleting unused medi- drugs that are taken regularly and suitable to be given repeat status
cation from repeat record
Adding dosage instructions

Discuss options Insufficient information to
with GP make recommendation 

Number of different These must be discussed with the GP to decide which is best for patient
options available

GP referral Complex medication Pharmacist unable to perform medication review adequately (e.g. further
conditions diagnosis required). Patient prefers to have review dealt with by GP
New diagnosis suspected Worsening of existing conditions requiring a medical assessment

Other
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1. No intervention The patient’s condition is
satisfactory, the medication judged appropriate
and there are no apparent medication adher-
ence issues. The patient is given a new review
date by the pharmacist.

2. Adherence counselling The patient’s condition
is unsatisfactory because of non-adherence to
their regimen. The pharmacist attempts to
resolve the situation with direct advice and, if
necessary, arranges to see the patient again.

3. Medication change The pharmacist judges 
that a change in medication would be
appropriate. The doctor is consulted
retrospectively (at the end of the clinic). 
The pharmacist recalls or telephones the 
patient to inform them of the change.

4. Refer patient to GP The patient has a new
problem or an acute exacerbation of an 
existing one, and needs to be referred to 
a doctor.

5. Discuss options with GP There are number 
of possible options but no decision can be 
made without further professional advice.

6. Test required Testing or monitoring is required
to measure efficacy of the medication or any
potential adverse effects.

The links between the medication interventions
and the consultation outcomes are shown in 
Table 4. Each medicine had one medication inter-
vention and each patient consultation had one
consultation outcome. Each patient could be 
on many medications. Thus, there could be a
number of medication interventions applied to
each patient. The classification of each patient’s
consultation outcome was based on the medi-
cation intervention that predominated. If the

medication intervention was in the category ‘other’
(see Table 3), a judgement was made about which
consultation outcome best fitted it.

Cost of medication 
and intervention
The cost of a month’s supply (28 days) of a 
repeat medication was calculated using the net
ingredient cost. This is the list price of a drug 
in either MIMS (the Monthly Index of Medical
Specialities* – for proprietary medicines) or the
Drug Tariff† (for generic medicines). Prices 
from December 1998 were used to calculate 
costs in all parts of the study to avoid differences 
in expenditure caused by price changes during 
the study. For medications prescribed as ‘when
required’, the cost was calculated from the 
average amount ordered by the patient over the
last year (or part year if more recently prescribed).
The time that the study pharmacist spent in
preparation for a clinic, on the medication review
clinics themselves, on home visits (including travel-
ling time) and in discussing recommendations 
with GPs was recorded. Time spent in data
collection and other study work was not 
recorded. The cost of the pharmacist’s time 
was calculated using the Whitley pay scale E
(without emergency duty payment), that is,
£29,000 per annum.

Pilot study
The study pharmacist carried out a pilot study 
in eight patients (two from each practice) to 

TABLE 4  Links between medication intervention and consultation outcomes

Consultation outcome Medication interventions

No intervention No change
Technical intervention

Adherence counselling Adherence counselling

Medication change Stop drug
Switch drug
Alter formulation dose or timing
Start new drug

Refer patient to the GP Refer patient for GP consultation

Discuss options with GP Discuss options with GP

Test required Test required

* Haymarket Publishing Services Ltd
† HMSO, on behalf of Department of Health
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test the data collection forms and the 
intervention process. No changes to the 
method, patient interview or data collection 
forms were found necessary as a result. However,
some valuable lessons were learnt about the 
use of the practice computer and medical 
notes to obtain an accurate repeat pre-
scription history.

Analysis of results
The analysis of results was on an intention-to-
treat principle. All consenting and randomised
patients were included in the analysis regardless 
of the uptake and attendance. Rates were com-
pared using chi-squared tests and counts by 
Poisson regression.
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Details of study practices
Practice demography
The Leeds Health Authority provided a list 
of suitable practices, of which the first six were
approached in random order. One practice did 
not wish to be involved in the trial. Another was
rejected because it was in the process of changing
its computer system. The remaining four practices
agreed to be involved in the study. Details of the
participating practices are given in Table 5.

The practices represented a range of different
socio-economic groups across the city. Practice D
had the highest proportion of patients attracting
deprivation payments. Another practice (C) had a
higher percentage (17%) of patients aged 65 years
or over.

Prescribing characteristics
The costs/ASTRO-PUs are shown in Figure 1,
together with the range for all Leeds practices. 
The Leeds mean cost was £21.42. The four study
practices had slightly higher-than-average costs.

Practice computer systems
The computer system used by three of the practices
was the Egton Medical Information System (EMIS)®. The
computerised repeat prescription records of these
practices were considered to be accurate records of
patients repeat medications and medication history,
since repeat medication prescriptions were issued
using the computer, rather than being handwritten.
There may, however, have been some missing data if
occasionally a prescription was handwritten during a

home visit and the doctor did not update the
computer on returning to the practice.

One practice (A) used the Phenix® computer sys-
tem. This practice had two surgery locations and
the computers at each surgery were not linked.
Thus a change on one terminal did not appear 
on the other. However, this was not a significant
problem because patients’ repeat medications were
usually issued at the surgery which they regularly
attended. The content of the repeat prescription
record (at Practice A) was complicated by the fact
that discontinued repeat medications were not
always deleted from the computer records. Hence,
it was necessary to exercise caution in obtaining 
an accurate medication history. However, at this
practice a physical record was made in the patient’s
notes every time a repeat prescription was issued. 
It was possible, therefore, to check the accuracy 
of the computer record by cross-reference to the
notes. Medications were defined as no longer
being a repeat if they had not been issued since
June 1998. Medications for which there was no
record of issue either in the notes or on the
computer were excluded from the analysis.

The practice computers tended to record more
elderly patients than the Leeds Health Authority
records (Table 6). These additions were ‘ghost
patients’ who had either died or left the practice
list, and who should have been removed from 
their records by the practice.

Practice A was the least efficient at removing
patients from their records when they died or
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Chapter 4

Results

TABLE 5  Details of participating practices (Leeds Health Authority data)

Practice

A B C D

Training No No No No

Number of surgeries 2 1 2 2

Number of GPs 4 4 5 4

Whole-time equivalent GPs 3.5 4.0 5.0 3.0

Number of female GPs 1.5 1 1 2

Number of patients registered with practice 6342 7647 8759 5454

Number of patients aged over 65 years (% of total) 826 (13) 1018 (13) 1455 (17) 695 (13)

Deprivation payments (%) 0.21 16.29 0.01 84.64
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moved. There were an extra 652 patients who 
were no longer on their practice lists. To obtain a
list of eligible patients, the lists were gone through
by the research pharmacist, who deleted the names
of patients who had left the practice or died.

Patient recruitment

Patient eligibility and consent
The four practices recruited to the study had a
total population of 3308 patients over 65 years of
age. The numbers of patients excluded (because 
of being in a clinical trial, a residential or nursing
home, or having a terminal illness), the numbers 
of patients eligible and the number of repeat

35
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FIGURE 1 Cost/ASTRO–PU for all Leeds practices in 1999

TABLE 6  Numbers of patients aged 65 years or over as
recorded by the practices and the health authority

Practice

A B C D

Health authority 821 1018 1455* 695

Practice 1473 1061 774 751

Difference (%) 55 4   Unknown* 9.2

* There were 1455 patients aged 65 years and over
registered with the health authority for the whole practice.
Only patients at the practice’s main surgery were included in
the study, of whom 774 were aged over 65 years. It was not
possible to identify from the health authority data which
patients used only the main surgery

TABLE 7  Patient exclusions and eligible numbers for study inclusion

Practice Total

A B C D

Total practice population aged over 65 years 821 1018 774 695 3308

Number in clinical trials 0 0 0 0 0

Number in residential/nursing homes 17 31 16 5 69

Number with terminal illness/GP did not want included 27 6 0 0 33

Number having no repeat medicines 129 253 177 142 701

Total eligible patients 648 728 581 548 2505
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medicines recorded on the practice computer 
are shown in Table 7. In all, 76% of patients 
(2505) were eligible for study inclusion (that is,
they were aged 65 years or over, on at least one
repeat medicine and did not meet any of the
exclusion criteria), and 2403 were contacted to 
ask whether they would consent to be included 
in the study.

The numbers of patients contacted on the first
mailing, second mailing and, subsequently, by
telephone are shown in Table 8. The aim was to
recruit 1200 patients. The total positive response
was 1188 (approximately 50% of those contacted).
Telephoning only gained an additional 27 con-
senting patients (22% of those telephoned) from
Practice D and 19 (8% of those telephoned) from
Practice B. The final numbers for those respond-
ing ‘yes’ or ‘no’, for when there was no response,
and for those who had died are shown in Table 9.
Twenty patients were known to have died between
the time at which they were identified and when
the invitation letter was sent. It is likely that a
number of non-responders or those responding
‘no’ may also have died (with the form being
completed by a relative).

No patients were recruited to the study when
assent was given by a relative or carer. Data were
not collected on the practices’ ethnic mixes or on
the ethnicity of consenting patients. However, the
practices were known not to have large ethnic

populations. Hence, the study relates mainly to
Caucasian patients who were born in the UK.

Differences between consenting and
non-consenting patients in terms 
of age, gender and number of 
repeat medicines
A selection bias could possibly have been intro-
duced into the study if a particular type of patient
was more likely to consent. An analysis of consent-
ing and non-consenting patients was therefore
undertaken to determine the external validity 
of the study sample.

The following parameters were compared:

• age
• gender
• number of repeat medicines.

The numbers of patients and consent rates are
shown in Table 10 , stratified by practice, age, gender
and number of repeat medicines. There were no
significant differences between practices. Patients
were less likely to consent if they were older or
female. Patients were more likely to consent if they
were on five or more repeat medicines. The differ-
ence in consent and non-consent rates was statistic-
ally significant for the number of repeat medicines.
However, the differences in terms of numbers of
patients were very small and unlikely to have been
meaningful in terms of affecting the study outcome.
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TABLE 8  Numbers of patients contacted on first and second mailings and by telephone

Practice Total

A B C D

First mailing 533 734 586 550 2403*

Second mailing 337 528 367 435 1667

By telephone 0 137 0 125 262

Total number of patients consenting to inclusion (%) 271 (51) 357 (49) 292 (50) 268 (49) 1188 (50)

* A random sample of all eligible patients was used for the first mailing, hence this figure is less than the 2505 shown in Table 7

TABLE 9  Patients’ rates of consenting and non-consenting to participation in the study

Response Number of patients Percentage of all contacts

Patient consented 1188 50

Patient declined 872 36

Patient had died 16 1

None 327 13

Total 2403 100
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The reasons found for patients not wishing 
to participate have been published elsewhere37

and are summarised in appendix 9.

Profile of study patients
Comparison of patients and their medication
factors between the intervention and 
control groups
The allocation of the 1188 recruited patients to 
the intervention and control groups, according 
to the stratification factors of age, gender and
numbers of repeat medications, is shown in 
Table 11. There were no significant differences
between the intervention and control groups in
terms of patient characteristics and numbers of
repeat medications characteristics. The numbers 
of practice consultation rates, hospital outpatient
consultation rates, and hospital admissions

between pre-baseline and baseline were also 
not significantly different between the two 
groups (Table 12). The mean age of the patients
was 73.5 years (range 65–97 years) and 58% of
participants were women. The median number 
of repeat medications was four (range 0–22),
although less than 5% of patients were prescribed
more than ten repeat medications. Four patients
were accidentally included under the ‘intention-
to-treat’ principle, despite having no repeat
medications prescribed.

The level of balance achieved by the allocation
procedure, in terms of non-stratification baseline
and pre-baseline factors, is shown in Table 12. At
the time of data collection, notes for baseline and
pre-baseline data were unavailable for 11 patients:
seven had died (six in the intervention group) 

TABLE 10  Numbers of patients and consent rates by stratification factors

Consenting patients Non-consenting patients Odds ratio p-value
n (%) n (%) (95% CI)

Practice
A 271 (51) 263 (49) 1.0 0.87

B 357 (49) 377 (50) 1.0 (0.81, 1.3)

C 292 (50) 292 (50) 1.0 (0.82, 1.3)

D 268 (49) 281 (52) 1.1 (0.86, 1.4)

Age (years)
65–74 736 (56) 569 (44) 1.0 < 0.0001

75+ 452 (41) 645 (59) 0.54 (0.46, 0.64)

Gender
Male 524 (54) 438 (46) 1.0 0.0005

Female 664 (46) 776 (54) 0.74 (0.63, 0.88)

Number of repeat prescriptions
1–4 648 (47) 722 (53) 1.0 0.002

5+ 540 (52) 492 (48) 1.3 (1.1, 1.5)

TABLE 11  Comparability of groups for stratification factors and demographic data

Stratification Group Practice All patients 
factor

A B C D
(n = 1188)

(n = 271) (n = 357) (n = 292) (n = 268)

Mean age, years Intervention 74 (6.3) 74 (6.1) 73 (6.3) 74 (7.8) 74 (6.6)
(SD) Control 75 (6.1) 74 (6.4) 73 (6.2) 73 (6.6) 73 (6.4)

Female (%) Intervention 81 (55) 103 (56) 74 (50) 81 (62) 339 (56)
Control 62 (50) 101 (58) 78 (54) 84 (61) 325 (56)

Median number of Intervention 5 (3, 7) 4 (2, 6) 4 (2, 7) 4 (2, 6) 4 (2, 7)
repeat prescriptions Control 4 (3, 6) 4 (2, 6) 5 (3, 7) 4 (2, 6) 4 (2, 6)
(IQR)
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and four (all in the intervention group) had left
the practice lists.

Costs of repeat medications ranged from nothing
in the pre-baseline to baseline period to £266, 
with only 4% in excess of £100 per month. 
Dosage intervals ranged from zero to four times
daily, except for one patient with five dosage
intervals. Most patients, 64%, had one or two
dosage intervals.

The median number of practice consultations 
in the pre-baseline to baseline period was three 
in both groups. One patient had as many as 
40 practice consultations in the pre-baseline 
phase but only 35 (3%) patients had in excess of 
ten consultations. The numbers of patients having
at least one hospital outpatient appointment or
admission in the pre-baseline to baseline period
are shown in Table 12. In the pre-baseline period,
681 (58%) patients had no outpatient appoint-
ments, 64 (5%) patients had more than three
appointments and one had 12 appointments 
and, in the same phase, 131 (11%) patients 
had a single hospital admission, and 27 (2%) 
had required more than one admission, up 
to a maximum of eight admissions.

Comparison of medication review rates
The rate of medication review in the 15 months
before the study began was 201/591 (34%) in 
the intervention group and 208/577 (36%) in 
the control group. There was no statistically
significant difference between the groups. In 
total, 409 patients (36%) did not have a medi-
cation review in the 15 months up to the start 
of the study (1 March 1998–31 May 1999). 

The review rates between practices ranged from
56% to 71%.

Patient exclusions and drop-outs

The progress of patients through the trial and 
the reasons for exclusion from data analysis at 
each stage are shown in Figure 2. Before the date
for outcome assessment, 40 (3%) patients had 
died (15 from the intervention and 25 from the
control group) and 17 (1%) had left the practice
lists (12 from the intervention and five from the
control group). The notes on the numbers of GP
consultations, outpatient appointments and hos-
pital appointments were unavailable for a further
two patients (both in the intervention group). 
Of all the patients, 1131 had adequate data for
inclusion in the principal analyses (581 in the
intervention and 550 in the control group).

Patient outcomes

Medication changes
The mean number of changes per patient was 
2.2 in the intervention group and 1.9 in the
control group: difference (95% CI) = 0.31 
(0.06 to 0.57); p = 0.02.

The types and numbers of changes that were 
made to patients’ repeat prescriptions are shown 
in Table 13. More control group than intervention
group patients started on at least one new drug
during the study period. More intervention 
group patients experienced each of the other
medication changes.
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TABLE 12  Comparability of groups for health indicators and outcome measures before the trial

Factor Intervention Control All patients
(n = 598) (n = 579) (n = 1177)

Pre-baseline
Median number of repeat prescriptions (IQR) 4 (2, 6) 4 (2, 6) 4 (2, 6)

Median cost per month (IQR) £17 (5, 35) £19 (6, 37) £18 (6, 36)

Median dosage intervals per day (IQR) 2 (1, 3) 2 (1, 3) 2 (1, 3)

At baseline
Median cost per 28 days (IQR) £20 (7, 38) £21 (7, 39) £20 (7, 39)

Median dosage intervals per day (IQR) 2 (1, 3) 2 (1, 3) 2 (1, 3)

Between pre-baseline and baseline dates*

Median number of GP attendances (IQR) 3 (1, 5) 3 (1, 5) 3 (1, 5)

Median number of hospital stays (%) 86 (14) 72 (12) 158 (13)

Median number of outpatient visits (%) 236 (40) 257 (45) 493 (43)

* Data missing for three patients: intervention group 1, control group 2
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Total practice population aged ≥ 65 years
3308 patients

Patients meeting entry criteria 2505

Exclusions:
• not on repeat medication 701
• in nursing/residential care homes 69
• at GP’s request 33

Total exclusions 803 patients

Patients meeting entry criteria contacted 2403

Patients who declined to participate 1215

Patients who consented and were randomised 1188

Intervention group 
n = 608

Control group 
n = 580

Total lost to follow-up
– pre-baseline data collection
 (n = 1, death)
– post-baseline data collection
 (n = 29: death 24, left 
 practice 5)

Death n = 6
Left practice n = 3
Moved to full-time care 
n = 1
Declined to attend 
n = 4
Not on repeat 
medication n = 4

Received intervention
n = 590

Total lost to follow-up
n = 27

Pre-intervention
n = 10

(death 6, left practice 4)

Post-intervention
n = 17

(death 9, left practice 8)

Did not receive  
intervention

n = 18

Available for analysis
n = 550

Available for analysis
n = 581

FIGURE 2 Patient randomisation and the reasons for exclusions from the final analysis
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Medication numbers: pre-baseline
compared with study period
During the pre-baseline period the numbers of
medication changes per patient in both the control
and intervention groups were similar (Table 14).
During the study period, the numbers of repeat
medications per patient remained similar to base-
line in the control group and decreased in the
intervention group, which suggests that contamin-
ation between the two groups did not occur.

Medication costs
Medication costs rose in both groups but the rise
was significantly less in the intervention group
(Table 15). The cost saving on medication in the
intervention group compared with the control
group was £4.75 per 28-day month, which,
extrapolated for 1 year, is £61.75 per patient.

Dosage intervals
Medication dosage intervals reduced slightly 
in each group but there was no evidence of a
difference between the groups (Table 15).

Other outcomes
The numbers of outpatient consultations and
hospital admissions made by patients in each
group during the 12-month study period is 
shown in Table 16. There was no evidence 
of a difference between the groups.

Practice consultations
There were no differences in the numbers of
practice consultations between the two groups 
over the study period, June 1999–June 2000 
(Table 16).

Economic impact of the
pharmacist’s medication review
The annual saving on medication net ingredient
costs was £62 in the intervention group compared
with the control group. The pharmacist took an
average of 20 minutes per patient to conduct the
review and deal with any necessary changes. The
gross cost of the pharmacist’s time was £21 per
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TABLE 13  Numbers (%) of patients experiencing at least one change in their repeat prescription list during the study period

Type of change Intervention group Control group Total
(581 patients) (550 patients) (1131 patients)

n (%) n (%) n (%)

New drug started 265 (46) 270 (49) 535 (47)
Existing drug stopped 239 (41) 180 (33) 419 (37)
Existing drug switched 119 (20) 93 (17) 212 (18)
Dosage 98 (17) 61 (11) 159 (14)
To generic version 64 (11) 37 (7) 101 (9)
Formulation 17 (3) 12 (2) 29 (3)
Frequency of administration 6 (1) 0 (0) 6 (1)

Total number of patients 438 (75) 397 (72) 835 (74)

TABLE 14  Changes in numbers of repeat medicines per patient during pre-baseline period and study period

Change during pre-baseline period Change during study period
December 1998–June 1999 June 1999–June 2000

Intervention group +0.3 (7.0%) +0.2 (3.6%)

Control group +0.4 (9.1%) +0.4 (9.4%)

TABLE 15  Changes in count, cost and timing of repeat medications: a positive change represents an increase from June 1999 to June 2000

Intervention group Control group Group difference t-test
Mean (SD) Mean (SD) Mean (95% CI) p-value

Change in count 0.2 (1.55) 0.4 (1.53) –0.2 (–0.4 to -0.1) 0.01

Change in cost £1.80 (17.55) £6.53 (21.99) –£4.72 (–7.04 to –2.41) 0.0001

Change in dosage frequency –0.1 (1.01) –0.2 (0.98) 0.1 (–0.0 to 0.2) 0.17
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hour or £7 per patient reviewed. The net cost
saving per patient per year was therefore £54.

Outcomes of medication 
review clinics
Patient attendance
In all, 608 patients were randomised to the
intervention group, and 591 medication review
consultations were held for 590 patients. One
patient was seen twice. The reasons for not seeing
the remaining 18 patients are as follows:

• six patients died
• one patient went into a nursing home
• three patients left the practice area
• four patients declined to be interviewed or

failed to attend the scheduled interview
• four patients were not receiving repeat

prescriptions at the time of their interviews.

Of the patients who declined to be interviewed,
two were from one practice. One patient who 
gave a reason for wishing to withdraw had schizo-
phrenia and was concerned that his medications
would be stopped by the pharmacist.

It was seldom necessary to invite patients back for
follow-up. With the exception of one patient who
was seen twice, all other patients were seen only
once. Follow-up was generally by telephone. Of six
patients who failed to attend for their first clinic
appointment, four attended when invited again;
they had either been too ill to attend, in hospital
or had forgotten their appointments. The remain-
ing two patients failed to attend a second time.
Thus 590 of the 608 patients who consented and
were randomised to the intervention group (97%)
were seen. This compared with 44% of patients 
in the control group who received a medication
review from the doctor during the same period.

Type and range of repeat medicines
The intervention group patients were receiving
2927 medications on repeat prescriptions. 
The largest group of prescribed medicines was
cardiovascular (1161, 40%), followed by central
nervous system (CNS: 402, 14%), gastrointestinal
(373, 13%), respiratory (252, 9%) and musculo-
skeletal (242, 8%) medications. Taking the CNS
medications as an example, the British National
Formulary (BNF) chapter on the CNS covers a 
wide range of medications38 and, using its sub-
sections to break down the above figure into 
those most frequently prescribed, gives:

• hypnotics and anxiolytics, 43 items
• antidepressants, 77 items
• nausea and vertigo, 22 items
• analgesics, 231 items.

Outcome of medication review
consultation
Of the 591 (44%) patient consultations, 
258 resulted in a recommendation. The out-
comes of the medication review consultations 
are shown in Table 17.

Outcome of medication interventions
A recommendation was made for 603 of the 2927
(21%) repeat medications prescribed. The medi-
cation interventions made are shown in Table 18.

No change
The recommendation for no change in medi-
cation applied equally to medicines from all 
the chapters of the BNF.38

Stop medicine
Recommendations for stopping a medicine were
fairly evenly spread throughout all medication
types. The most frequent recommendations for
stopping a medicine, as they related to the
chapters of the BNF,38 were:

TABLE 16  Use of health services during the study period, June 1999–June 2000

Section of NHS Intervention group Control group p-value
(579 patients) (550 patients)

Median number of GP consultations (IQR) 6 (3, 10) 6 (3, 10) 0.69a

Median number of outpatient appointments (IQR) 1 (0, 3) 1 (0, 3) 0.41a

Number of hospital admissions (%):
0 469 (81%) 458 (83%)
1 78 (13%) 55 (10%) 9,16b

> 1 32 (6%) 37 (7%)

Number of deaths (%) 15 (2.5%) 25 (4.3%) 0.56

a Mann–Whitney test; b chi-squared test
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• chapter 1: gastrointestinal – 25 recommend-
ation/373 medications in intervention group
(6.7% of medications in this group)

• chapter 3: respiratory – 17/252 (6.7%)
• chapter 9: nutrition and blood – 5/26 (6.1%)
• chapter 5: infections – 2/10 (20%).

The high value for the infections section is a
reflection of the low number of these agents
prescribed as repeats.

The recommendations for stopping a medicine 
are listed in Table 19. The most common reasons
were either the lack of an indication, the indica-
tion was no longer valid, or there was duplication
of therapy.

Of the 118 recommendations made, 104 (88%)
were implemented (Table 20).

The most common reason for not implementing 
a suggestion was when the GP agreed to the

change but indicated that he/she would make 
the change rather than the pharmacist (Table 20).
Analgesics were the group of medicines most
commonly restarted.

Switch drug
A recommendation was made to switch 43 items
(2%) (see Table 20).

Again using the BNF chapters as a means of
breaking down the figures,38 the distribution 
was spread fairly even across types although the
numbers were small. Cardiovascular (16/1161,
1.4%), nutrition and blood (3/82, 3.7%), and
musculoskeletal (7/242, 3%) medications were 
the most common groups for which a switch was
recommended. The main reasons were adverse
effects, the formulation not being optimal, or a
lack of efficacy (Table 21).

At the end of the study, 31 (72%) recommendations
for a switch remained changed (Table 20). Again, the
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TABLE 17  Outcome of medication review consultations

Outcome recommendation Number of patients 
(%)

Treatment satisfactory 333 (56)

Adherence counselling 35 (6)

Medication change 170 (29)

Doctor referral 28 (5)

Recommendation for performing a test 25 (4)

Total 591 (100)

TABLE 18  Medication interventions by type

Intervention type Number of 
interventions

(% of total 
number of medicines)

No change 2324 (79)

Stop medicine 118 (4)

Switch medicine 43 (1.5)

Alter dose, formulation or timing 86 (3)

Adherence counselling 80 (3)

Start new medicine 17 (< 1)

Technical 177 (6)

Test recommended 61 (2)

Discuss options with GP 5 (< 1)

GP consultation required 16 (< 1)

Total 2927 (100)

TABLE 19  Reasons for recommending stopping a drug

Reason Number of 
interventions 

(%)

Indication no longer valid 40 (34)

No indication 34 (29)

Duplication of therapy 21 (18)

Adverse effect 6 (5)

Non-adherence 6 (5)

Other 6 (5)

Dose not optimal 2 (2)

Contraindication 2 (2)

Drug interaction 1  (1)

Total 118 (100)

TABLE 20  Numbers of recommendations implemented

Recommendation Number of Number (%) 
type suggestions remaining 

implemented

Stop drug 118 104 (88)

Switch to a different drug 43 31 (72)

Alter dose, formulation 86 74 (86)
or timing

Start drug 17 12 (71)

Technical change 177 164 (93)

Test required 61 48 (79)

Total 502 433 (86)
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most frequent reason for not implementing a change
was the GP saying they would make the change but
not doing so. Analgesics were most commonly
switched back or switched to something else.

Alter dose, formulation or timing
An alteration to dose, formulation or timing was
recommended for 86 items (3%) (Table 20). The
main reason for such a recommendation was the
dose not being optimal (59/86, 69%), followed by
the dosing schedule not being optimal (13/86,
15%), the formulation not being optimal (9/86,
10%), and a more cost-effective alternative being
available (5/86, 6%).

Cardiovascular drugs were those most likely to 
be recommended for change (55/1161, 4.7%),
followed by gastrointestinal drugs (Table 22). This
was mainly due to recommendations to: alter the
dose of antihypertensives (for example, bendroflu-
azide, 5 mg to 2.5 mg – 14 items; atenolol, 100 mg 
to 50 mg – four items); change lipid-lowering
therapy (six items); alter the dose frequency (for
example, calcium channel blockers and ACE inhib-
itors to once-daily); change to a more cost-effective
alternative (for example, Imdur® (AstraZeneca plc)
to isosorbide mononitrate, 20 mg twice daily).

Compliance
Recommendations to help improve patient
compliance were made for 80 medicines. This
recommendation did not appear to be affected 
by medicine type, that is, the reason for a recom-
mendation was more likely to relate to patients’
behaviour than to the actual medication they 
were taking. Following consultation, adherence
counselling was recommended for 35 patients. 
An ‘adherence’ intervention was not affected by
the number of medicines that a patient was taking.

Start new drug
Starting a new drug was recommended in 17
instances (Table 20 ). These were either additional
drugs for an existing condition or a new drug 
for an untreated indication.

Twelve (71%) of the new drug recommendations
were implemented and remained changed. Again,
the main reason for changes not being implemented
was GPs saying they would do this but failing to.

Technical
Technical interventions were those that did not
directly affect clinical care. Interventions of a
technical nature accounted for 177 (29%) of all
interventions. The reasons for technical inter-
ventions are listed in Table 23.

TABLE 21  Reasons for recommending a switch in drug

Reason Number of interventions 
(%)

Adverse effect 16 (35)
Not effective 6 (14)
Drug interaction 4 (9)
Formulation not optimal 6 (14)
More cost-effective alternative 5 (12)
Contraindication 2 (5)
Incorrect drug 2 (5)
Other 2 (5)

Total 43 (100)

TABLE 22  Percentage of drugs for which a recommendation
was made for an alteration in dose, formulation or timing 
(as per chapter in BNF)

BNF chapter Percentage 
of drugs in chapter 

prescribed

Gastrointestinal system 2.4

Cardiovascular system 4.7

Respiratory system 2.0

CNS 1.5

Infections 0.0

Endocrine system 2.2

Obstetrics, gynaecology and 0.0
urinary-tract disorders

Malignant disease and immunosuppression 0.0

Nutrition and blood 1.2

Musculoskeletal and joint diseases 2.1

Eye 0.9

Ear, nose and oropharynx [throat] 0.0

Skin 1.0

TABLE 23  Reasons for making a technical change to 
repeat medicines

Reason for making change Number of 
medicines changed

Drugs still listed on patients repeat 73
record but no longer taken

Switch to a generic formulation 50

Change instructions to match what 29
patient actually takes

Switch to a branded formulation 9

Insufficient quantity on repeat 2
prescription

Other 14

Total 177
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In 29 instances, patients were not taking a
medicine according to the instructions on 
the prescription. In each case, however, the
patients were taking the drug correctly, and the
prescribing instructions were altered accordingly.
Most examples related to dispersible aspirin, 
75 mg, two tablets daily, when the patient actually
took only one tablet daily. At the end of the study,
164 (93%) of the technical recommendations
remained unchanged. Only four of the 50 (8%)
patients switched from branded to generic drugs
changed back, in every case because the patient
was unhappy with the generic medicine (for
example, changing back from a beclomethasone
inhaler to Becloforte® (Allen & Hanburys Ltd,
Uxbridge). Of the 73 patients who had had
medications removed from their repeat
prescription list because they were no longer
taking them, six had them restarted.

Tests
Recommendations for tests were made 
for 61 medications (2%) (Table 20). These 
preparations were mainly included in the 
BNF chapters relating to gastrointestinal, 
cardiovascular, endocrine, nutrition, and 
blood disorders.

The most common recommendation was for
cardiovascular drug monitoring, for which 
45 recommendations were made (78% of the
recommendations for tests). A recommendation
for a test was a consultation outcome in 
25 patients (4%).

The outcome of the tests is shown in Table 24.
There was evidence that three of the ten patients
who were never tested had failed to attend 

for an appointment. Three of the abnormal tests
were not acted upon. These were all high total
cholesterol levels in patients with coronary 
heart disease.

Discuss options with GP
In only five instances was it necessary to discuss 
the options for recommendations with the
patients’ GPs.

GP consultations
A referral to their GP was necessary for 
28 patients. For 16 patients, the referral related 
to their prescribed medicines. For the remaining
patients, the referrals were for other reasons: for
example, a suspicion of a new disease that needed
diagnosis by the GP. Details of each patient’s case
are provided in appendix 10.

GP acceptance of the recommendations
Of the 603 medication interventions recom-
mended, 395 (65%) were dealt with by the
pharmacist without further reference to the GP
(Table 25). The advice was rejected in 14 instances
(6%) and the outcome of seeking advice was
unclear in 15 (7%).

© Queen’s Printer and Controller of HMSO 2002. All rights reserved.

TABLE 24  Outcome of recommended tests

Outcome of test Number of tests

Satisfactory 31

Not satisfactory
H. pylori-positive 1

Spirometery 1

Full blood count 2

Thyroid function test 3

Cholesterol 8

Blood pressure 5

Total 20

Never done 10

Total 61

TABLE 25  Recommendations to GP and outcomes

Recommended Number (%) of Advice  
intervention recommendations accepted 

made to GP and acted 
upon (%)

Drug should be stopped 62 (52) 52 (85)

Drug should be switched 36 (84) 32 (89)
(same indication)

Alter formulation, 47 (54) 43 (91)
dose or timing

Compliance counselling 13 (16) 5 (38)
needed (but no 
drug change)

New drug required 17 (100) 15 (88)
(new indication)

Technical (including 5 (3) 5 (100)
generic switch)

Test required 7 (12) 7 (100)

Discussion with 5 (100) 4 (67)
GP required

Patient requires 16 16 (100)
GP consultation

Total 208 (34) 179 (86)
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Factors affecting the outcome of the
pharmacist’s medication review
The patient factors of age, gender and requiring 
a home visit, had no effect on the pharmacist’s
review resulting in an intervention. The chances 

of an intervention increased with the number 
of medicines prescribed and with not having 
had a documented medication review in the
preceding 12 months (Table 26).

TABLE 26  Factors affecting the outcome of the pharmacist’s medication review clinic

Variable Number (% total) Odds ratio (95% CI) p-value
n = 589 for pharmacist’s intervention

Age 65–69 years 191 (32)

Age 70–74 years 174 (30) 0.86 (0.75–1.3) 0.50

Age 75 years and over 224 (38) 1.2 (0.79–1.8) 0.38

Gender = female 328 (56) 1.1 (0.78–1.6) 0.57

Home visit = yes 96 (16) 0.93 (0.58–1.5) 0.78

One repeat medicine 70 (12)

2–4 repeat medicines 233 (40) 2.7 (1.4–5.4) 0.0039

5–7 repeat medicines 175 (30) 6.0 3.0–12) < 0.00001

> 8 repeat medicines 111 (18) 7.0 (3.3–15) < 0.00001

Evidence of GP review 360 (61) 1.6 (1.1–2.3) 0.0095
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Outcome of the medication 
review clinics
Medication changes
It is not surprising that more intervention group
than control group patients had changes in their
medication. More importantly, the number of
repeat prescriptions per patient increased by only
0.2 medicines in the intervention group, compared
with 0.4 medicines in the control group. This differ-
ence reached statistical significance (see Table 14)
and represents a substantial reduction in the total
exposure of the intervention group to unnecessary
medicines. There is no evidence that patients came
to any harm as a result of this (mortality was actually
less, and use of GP and hospital services remained
unchanged). Most of this difference was accounted
for by stopping unnecessary or inappropriate medi-
cines; thus it is perfectly plausible that the reduced
potential for adverse effects might have improved
the well-being of the intervention group. Medicines
that are not doing any good can only be harmful. 
It is also well documented that fewer medicines
produce better compliance. The results of this 
study are comparable but not identical with the
reports of others.

In a study of medication reviews conducted in the
USA, the numbers of prescribed medications were
found to be reduced by a pharmacist intervention39

and a reduction of 32% in the total number of
prescriptions over a 6-month period was claimed;
however, this study was a retrospective analysis 
and was not controlled. Jameson and colleagues,40

in an RCT of pre-selected patients at high risk 
of medication-related problems, found that the
total number of medicines could be reduced by 
1.1 over a 6-month period as a result of a single
consultation with a pharmacist. However, this 
study enrolled only 56 patients and the results 
had wide CIs. Britton and Lurvey,41 in an RCT 
of 672 patients, demonstrated that a pharmacist
consultation could reduce the number of repeat
medicines by 0.7 compared with a control group.
This figure was higher than found in this study 
but the starting number of medicines was also
higher. Britton and Lurvey included only patients
on five or more medicines (mean 8.6), whereas
this study included patients on one or more 
(mean 4). In a UK study,42 it was found that

reviewing domiciliary patients did not produce 
any overall change in the number of prescribed
medicines. Lowe and colleagues36 undertook an
RCT that included 152 patients from a general
practice. In this study, the mean starting number 
of medicines was 4.1 and the pharmacist’s review
resulted in a mean decrease of 0.26 medications.
The objective of the present study was to evaluate
the effect of a clinical medication review. In other
words, the review was of the patient and their
disease(s). The objective was not necessarily 
to decrease medicines, since the review could 
have resulted in necessary new medication being
initiated. It was found that 75% of patients had a
medication change. Lowe and colleagues36 found
that over the 3-month period of the intervention,
47% of patients had a medication change.

It is reasonable to consider that the greater 
the complexity of a medication regimen, the 
less likely patients are to comply. Compliance
decreases with increasing number of medicines.43,44

Patients taking five or more medicines are less
compliant than those taking fewer than five,45 but
above five the rate of poor compliance probably
stabilises.44 About half the patients in our study took
five or more medicines. The number of patients on
five or more medicines in the intervention group
did not rise but rose by 4% in the control group
(this figure was not included in chapter 4).

It seems unlikely that, given the degree of
intervention, it would be possible to reduce the
numbers of patients on five or more medications
to any large degree but it does appear that the
intervention kept the numbers from increasing.
The growing evidence-base for treatment inter-
ventions, and the amount of additional guidance
from government sources (for example, National
Service Frameworks and guidance from the
National Institute for Clinical Excellence) and
from professional bodies (for example, the joint
British recommendations on the prevention of
coronary heart disease in clinical practice46) 
will inevitably mean that patients, especially 
the elderly, are prescribed more medications.

Effect on costs
The reduced rate of growth of medication items 
in the intervention group is reflected in the costs
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of medication. The intervention resulted in a
mean saving of £4.75 per patient/per 28 days 
or £61.75 per year. If a pharmacist were to run 
a full-time clinic, about 18 patients/day could be
seen (20 minutes per patient). The pharmacist’s 
salary would be £156/day (E grade, plus costs 
for employer’s contribution to National Insurance
and superannuation, and allowing for 6 weeks’
annual holiday). It seems likely that the costs of
conducting an initial medication review would 
be offset by the savings made by changing medi-
cations. It is not known if these savings can be
replicated with subsequent reviews but it would
seem unlikely. The savings on medication from
seeing 18 patients would be £1116 per year 
(£62 × 18). A Scottish study of medication review
showed savings of £37 per patient per year,47

although this study was not controlled and the
costs of running the medication review service
were not described. In a study by the Leicester-
shire Health Authority,48 savings of £36 per 
patient per year were demonstrated. The average
time taken for each patient was 0.86 hours. The
Department of Health project conducted in the
Isle of Wight had costs of £29,627 for pharmacist’s
time and resulted in savings of £49,757.49 The 
cost per patient was not calculated. Using precise
figures for costs is misleading since they are soon
outdated. However, it does appear that evidence
from a number of UK studies support the concept
that a pharmacist’s medication review costs less 
to perform than it saves on medicine costs. No
other UK studies have looked at associated costs
such as increases or decreases in doctor consult-
ation rates. In the USA, decreases in numbers 
of hospital admissions50 and doctors’ visits51,52

have been claimed, although others found no
differences in associated attendance rates.53 It is
not possible to assess the associated health costs
based on the available evidence. However, this
study would suggest that, since there is no overall
change, then costs are also not affected.

Effect on dosage frequency
Compliance rates have been shown to be improved
for patients who take their prescribed medications
as a once- or twice-daily regimen.54–56 In review 
of 26 studies, Greenberg57 found that once-daily
regimens were not associated with better compli-
ance than twice-daily (73% and 70%, respectively)
but were better than three times daily (52%) and
four times daily (42%).

The mean number of dosage intervals decreased
slightly in both groups but the difference between
the groups was not statistically significant. There
has been a move in recent years by pharmaceutical

companies to produce modified release
preparations that allow once- or twice-daily dosing.
A large proportion of cardiovascular drugs are now
manufactured so that they can be prescribed in
this way, and medications of this type comprised 
a large percentage of all those prescribed to
patients in this study.

Hence, it would have been surprising if the
intervention had made a large difference to 
the number of different dose frequencies.

Effect on consultation rates
There was no significant difference between
practice consultation rates, outpatient consultation
rates and hospital admission rates.

In the year June 1999–May 2000, the intervention
and control groups had an average of 6.8 and 
6.9 practice consultations, respectively. This is
consistent with the national average of between 
six (for 65–74-year-old patients) and seven (for
those at least 75 years old).58 The consultation 
rate for both groups in the 12 months before the 
study started was 6.9. Thus the clinical medication
review clinics had no overall effect on practice
consultation rates.

Doctor’s medication review

In the 15 months prior to the start of the study,
65% of patients received a doctor’s medication
review. This compares with a value of 28% calcu-
lated by Zermansky17 from an audit conducted in
1995.2 In that study, Zermansky looked for evi-
dence of review in the patients’ records for three
specific therapeutic groups – ulcer-healing drugs,
hypnotic and anxiolytic drugs, and NSAIDs – 
and in all ages of patients. In this study, evidence 
of review was sought for all patients’ current 
repeat medications but only in patients aged 
65 years and over. The medication review rate 
in this study population was found to be higher.
This may have been due to increased awareness 
of the need for medication review since the
Zermansky paper was published and also to 
an awareness of the need for more thorough
documentation as a result of the increased profile 
of clinical governance. It may also reflect the
opportunistic benefit of the fact that older 
patients consult their doctors more often.

There were interesting differences between GPs’
and pharmacist’s reviews. The overall review rate
for patients seeing the pharmacist was 97%
compared with 44% for GPs.
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Even if patients did consult their GP, this was not 
a guarantee that a medication review would occur.
Of the patients who had a medication review, 92%
had consulted their GP at least once and, of those
whose medication had not been reviewed, 75%
had consulted at least once. The reasons for the
practice or outpatient consultation may not have
been related to the medication that the patient 
was taking. The consultation rate may have been 
a measure of the patient’s severity of illness or
perceived need to see a doctor. In either case, 
it offered the doctor an opportunity to review the
medication and, in many cases, this opportunity
appeared not to have been taken. This may have
been caused by a lack of time within the consult-
ation or by the GP not considering it an oppor-
tune time for a review. Thus a patient might be 
on a complex regimen but, if some conditions
were never discussed in the consultation, the
opportunity of reviewing the medicines for 
that condition was missed. In this way, it is the
patient who prompts the GP to undertake a 
review, rather than a full medication review 
being instigated by the GP. It could also be 
that reviews were occurring but not being
documented. Conversely, the pharmacist was
reviewing all the patient’s medications.

The rates of medication review by GPs fell from
61% in 1998–99 to 43% in 1999–2000. This result
is surprising, as the presence of the pharmacist in
the practice might have been expected to increase
the profile of medication review and, consequently,
the GP review rate might have been expected to
increase. The decrease in review rate occurred 
to an equal extent in both the control and inter-
vention groups. The pharmacist documented the
medication review in the notes of patients seen. 
A GP seeing this entry might therefore have con-
sidered another medication review unnecessary.
This, however, does not explain why the rate 
also fell in the control group.

Consultation outcomes

Problems exist when comparing the results 
of outcomes from different medication review
studies because of the use of different definitions
of outcome. In this study, two measures of outcome
were used. The consultation outcome related to
the overall outcome of the patient consultation: 
for example, treatment satisfactory or referral to
doctor required. In addition, a medication out-
come was recorded for the recommendations
made about each medicine: for example, leave
alone, stop, alter dose. An individual patient may

have had a number of interventions, for example,
a medication change or compliance counselling,
that affected different medications, but the
intervention type that predominated was recorded
as the main outcome of the consultation. Each
medicine, however, could only have one outcome.

In the four main UK studies that warrant
discussion, the following outcome measures 
were used. Granas and Bates26 used drug-related
problems, defined as “any problem with the
prescribed medication that the community
pharmacist considered not good for the patient”.
Krska and colleagues27 used pharmaceutical care
issues that had previously been defined in the
Scottish Clinical Resource and Audit Office
Guidelines (CRAG).59 Goldstein and colleagues24

used potential problems that were categorised 
in a pre-prepared list: for example, duplication 
of therapy or inappropriate directions. No
definition was provided in the study by Mackie 
and colleagues.28

In this study (see Table 17), a recommendation 
was made for 258 of the 591 patient consultations
(44%), and medication interventions were recom-
mended for 308 patients (50%). Granas and Bates
reported medication intervention in 55% of the
patients seen.26 In other studies, mean numbers 
of care issues per patient of 2.8 ± 1.628 and 
7.727 were found. Goldstein and colleagues24

and Granas and Bates26 reported potential
problems for 56% and 34% of reviewed 
medicines, respectively.

The most frequent types of intervention were
stopping a drug, 118 (4%), and technical, 177 (6%).
A technical switch was one in which the intervention
did not directly affect patient care: for example, a
branded-to-generic drug switch made for reasons 
of economy rather than patient care. A number 
of technical switches were to remove medications
from repeat prescription lists that were no longer
required. Although these types of interventions may
appear trivial, they do have important implications.
Any medicines on a patient’s repeat prescription list
would be considered by practice staff to have been
authorised by the GP. Thus, a patient is at risk of
unintentionally taking a medicine that should have
been discontinued, and this could lead to adverse
effects through, for example, drug interactions,
overdose or drug–disease interactions. An individual
patient may be aware of which medications on their
list are current; however, if admitted to hospital 
or rendered incapable of managing their own
medicines, they may inadvertently be given other
medications from their repeat prescription list.
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Similar studies, in which mainly community
pharmacists have run medication reviews, have
shown that interventions tend to be mainly of a
technical nature. Two other studies24,26 both found
that the most common pharmacist interventions
were ‘drugs listed on repeat but no longer
required’, ‘inappropriate quantity’ and ‘unsatis-
factory directions’. These results reflect the degree
of confidence that community pharmacists had to
make recommendations. The lack of interventions
of a clinical nature may have reflected a lack of 
skills or a lack of confidence in communicating
suggestions to doctors. Mackie and colleagues28

reported stopping unnecessary therapy to be the
most common intervention occurring in 24% of
cases. Since this paper has only been published as
an abstract, no details are provided of the definition
of ‘unnecessary therapy’. Krska and colleagues27

found that potential/suspected adverse drug
reactions were the most common pharmaceutical
care issue (24%). This figure appears high com-
pared with those found in other studies. However,
this was partly the result of the definitions used – 
if there was no evidence of monitoring in the 
last 12 months, this was classed as a potential
adverse reaction.

An important outcome measure from this study 
is the extent to which the pharmacist needed to
make referrals to the GP. If the pharmacist was
unable to run the clinic, make suggestions and
implement them without always having to refer 
the patient to the GP, there is an argument that
the GP might just as well have seen the patient 
in the first place. Referrals to other members of
the team were found to be low. GP referral was
required for 28 patients (5%) and half of these
referrals were for patients with suspected new
diagnoses; others included medical conditions 
that were not well controlled, for which the
pharmacist considered a GP review was required.
All referrals resulted in a beneficial outcome for
the patient and none were deemed to have been
inappropriate (see appendix 10). Most referrals 
to other members of the healthcare team were 
to nurses for tests, such as blood pressure or
cholesterol levels. Referrals for tests were 
required for 25 patients (4%). The results of 
half of the tests meant that further action was
required. Again, none of the referrals for tests 
were inappropriate. It would be possible for
pharmacists to be trained do these tests them-
selves, which would avoid the patient having to
make another appointment.

Approval for implementation of suggestions was
sought for 208 (34%) interventions. GPs accepted

86% of these recommendations. This was similar 
to the rates found in two other studies – 92%26

and 84%28 – but higher than that found in a third
(58%).24 The acceptance rate may have been high
because the pharmacist only made recommend-
ations that he thought were likely to be accepted.
For example, few recommendations were made on
the basis of economy alone. The cost savings may
have been higher if more recommendations for
therapeutic switches on cost grounds alone had
been made. It was considered unlikely that GPs
would accept these types of recommendations,
because they did not directly benefit the patient
and would have involved the practice in more
monitoring work. They might also have been
unpopular with patients.

Not all recommendations accepted by GPs were
implemented. This problem has been found by
others.27 Recommendations were more likely to 
be implemented when left to the pharmacist. It
would seem appropriate for the pharmacist to be
delegated this responsibility to ensure that care
plans are fully implemented.

Analysis of characteristics of patients, their
medications and their GP care, showed that age,
gender and requiring a home visit had no effect 
on the need for a pharmacist’s review. The chances 
of an intervention occurring increased with 
the number of medicines and not having had a
medication review in the last 12 months. Krska 
and colleagues27 obtained similar results, with the
number of pharmaceutical care issues being posi-
tively correlated with the number of medications
being taken and the number of chronic diseases
but not with age. This sheds doubt on previously
held assumptions that it is the elderly and the
housebound who are most likely to benefit from
medication review. These results suggest that it is
patients on increasing numbers of medications 
and who do not see the GP for reviews who are
most likely to benefit.

Study limitations

Study pharmacist and 
practice selection
The study was designed to test the hypothesis that
a suitably trained clinical pharmacist can effectively
conduct clinical medication reviews in a general
practice setting. The choice of the pharmacist
would inevitably affect results, because the ability
of the pharmacist to effect medication changes 
will result not only from the depth of his/her
therapeutic knowledge but also from his/her skills
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in persuading others (doctors and patients) to
accept the recommendations. The study pharma-
cist had a great deal of experience in primary care
(working as a Health Authority Pharmaceutical
Advisor and general practice pharmacist) and thus
the results probably reflect what is possible rather
than what is probable from most pharmacists.

The choice of practice may also have affected 
the results. The practices were chosen randomly
from a list that was produced according to agreed
criteria. They represented different socio-economic
areas of the city of Leeds. A larger national study,
involving practices from different geographical
areas with a number of different pharmacists
conducting the reviews, would be required to 
test the validity of these results on a larger scale.

Patient consent
The recruitment rate was 50%, which was 
close to that for similar study (but with younger
patients) of 55%.28 In two other studies on medi-
cation review, the recruitment rates were not
revealed.24,30 An evaluation of a ‘health-check’ 
on patients aged over 75 years in general practice60

found that, on average, practices had a 64% 
uptake rate (range 54–82%). The health-check 
was not a trial but part of the practices’ normal 
service. The recruitment rate for this study 
was therefore consistent with expectations.

Patients who agreed to participate in the study
tended to be younger than those who did not 
wish to participate. Very elderly patients may have
considered themselves too unwell to participate 
or too unwell to attend the surgery. Very elderly
people may also have been less able to read or to
understand the consent letter. A literature review
of informed consent in older patients found
evidence for impaired understanding of 
informed consent in the elderly.61

The reason why female patients were less likely to
participate is not known. Women visit their doctor
more often than men. They thus have more oppor-
tunities to discuss their health and medication with
the doctor, and may feel less need to attend a
medication review clinic.

The need to obtain patient consent in a trial
inevitably results in bias towards patients who 
wish and are able to participate. More elderly, frail
patients tend to be less able to read and under-
stand consent letters. The study population was
probably biased against this group. The results 
will consequently reflect a section of the elderly
population that is more able and willing to access

healthcare. This will have implications for the
application of the results to the running of a
repeat medication review service.

Patients who consented
Patients were randomised to the intervention 
or control group as they consented. Each practice
had a mixture of intervention and control group
patients. Thus, there was the potential for con-
tamination between the two groups. However, the
number of changes of repeat medication did not
appear to have been affected in the control group
as a result of the study, since the rate stayed the
same for the pre-baseline and study periods, while
for intervention group patients it fell.

Similarly, the rate of doctor medication review 
did not appear to have been disproportionately
affected in the two groups as a result of the study.
The intervention and control groups had doctor
medication review rates of 61% and 60%, respec-
tively, in the 12 months up to the start of the study.
These figures fell to 44% and 43%, respectively, 
for the intervention and control groups.

The increase in costs in the run-in period seemed
high. However, for the majority of patients (73.5%)
the costs did not change. A small number of patients
had a disproportionate effect on cost increases.

Increased costs appear to have been driven by 
an increase in new medicines for patients already
having repeat prescriptions. Cardiovascular drugs
accounted for the biggest therapeutic growth area.

Patient exclusions, drop-outs 
and deaths
An equal number of patients were excluded 
from the study or dropped-out in both groups. 
The numbers were small, only 5.5%. In other 
trials of medication review in the UK, a drop-out
rate of 25% has been seen.28 In other publications,
a trial profile is not described.24,26,29–31,62,63 The
greatest cause of drop-outs was death (40 patients)
or leaving the list/going into a residential home
(17 patients).

The difference in death rates between the
intervention group (15 deaths, 2.5%) and the
control group (25 deaths, 4.3%) was not statis-
tically significant. The study was not powered to
detect differences at this level. The difference in
numbers is nonetheless intriguing and it would be
important to look for differences in mortality in a
larger study, especially as other studies in nursing 
homes have detected a reduction in mortality
resulting from pharmacist intervention.64,65
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If a pharmacist was actually able to reduce
mortality in 608 patients by ten in 1 year, this
would imply a number-needed-to-treat per annum
of 60 to prevent one death – a much more effective
intervention than the treatment of hypertension.

Plausible explanations for a reduction in mortality
might include reduced exposure to adverse effects
and interactions, or simply the return to health-
care of patients who had avoided a review of 
their condition.
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Aclinical pharmacist conducting consultations
with elderly patients in general practice to

review their medication resulted in significant
changes in patients’ medication, and a cost 
saving that was greater than the cost of the inter-
ventions. There was no discernible adverse effect
on GP workload and no significant adverse effect
on morbidity markers. It is considered that this
model of care should be tested on a larger scale 
to confirm its validity and to measure morbidity
outcomes in more detail.

The issues left unresolved by this work include 
the following.

1. Are the outcomes of this study reproducible 
on a larger scale? This was in effect a proof 
of concept study. It involved one pharmacist 
and only four practices in one urban area. 
The implication of the results is that the 
general adoption of this new role for pharma-
cists would improve quality of care and be 
self-funding. It would be rash to propose the
adoption of this on a national scale, with all its
implications for the future role of (virtually) 
a whole profession, without testing the con-
cept across a larger and more representative
population, and using a more typical pool 
of pharmacists.

2. Does clinical medication review lead to
measurable improvement in morbidity and
mortality? The scale of this study was not large
enough to answer this question. There was a
tantalising difference in mortality between the
two groups but this did not achieve statistical
significance. Here again, a larger study could
address this issue.

3. Patients living in residential and nursing homes
are different. They were not included in this
study because the logistics of their medicine
management are different and more complex.
They are also, in general, frailer, less mentally
competent and have more physical illnesses.
They also take more medicines. An RCT of
clinical medication review in this very special
population would look at the value of extending
the pharmacist’s role in this vulnerable group.
(The authors have recently received a grant
from PPP Medical Healthcare Trust to examine
this issue and work began in January 2002.)

4. How frequently should medication be reviewed?
It is likely that the benefits of a clinical medi-
cation review for the individual will ebb away
after a period, as new health problems emerge
and old ones resolve. Not only do patients’
health problems change with time – new 
drugs, new evidence and new diagnostic pro-
cedures can alter the context of treatment and
lead to accepted treatments being superseded,
improved or even abandoned. There is no
evidence at all on how frequently medicines
should be reviewed, regardless of who conducts
the process. In the National Service Framework
for older people,22 it is proposed that elderly
patients should have their medication reviewed
annually, and those on four or more medicines
twice yearly. This proposal is not evidence-based,
however. The cost of repeated medication 
review is not trivial and the opportunity cost 
at a time of a major manpower crisis in the 
NHS is of vital relevance. A study of the rate of 
decay of medication review would be of great
health economics value for both service and
manpower planning.

Chapter 6

Conclusions 
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Pharmacist clinical medication review is 
a three-stage process: data gathering,

evaluation and implementation (see 
Figure 3).
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Method of conducting clinical 
medication review

Data gathering

Record current medication

Review patient’s active medical problems and medication

Patient interview

Confirm drug details still valid

Major change to therapy

Clinical examination? Discuss with GP

Refer to GP

Negotiate change with 
patient and/or carer

Pharmacist implements change
and amends patient’s records

Minor change to therapy No change to therapy

Identify other drugs taken Identify unaddressed problems

Implementation

Evaluation

Give copy of record to  
patient, including:
• name, strength, dose and  
 frequency of medicine
• next review date

No

Yes

FIGURE 3 The medicine review process: data gathering, evaluation and implementation
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Data gathering
Identify drugs taken
Establish exactly what medicines the patient is
actually taking, as this may differ from what is
prescribed or recorded. This may be because the
patient is not taking the medicine as prescribed or
because the records are not up to date.

Patients may also be taking:

• other medicines regularly that are not
prescribed – for example, 75 mg aspirin 
bought from a pharmacy

• illegal drugs
• medicines prescribed for another patient – 

for example, a relative.

Identify indications
Identify the original indication of each drug 
from the medical record. If it is not recorded, 
the patient may know the reason why the drug 
was originally prescribed.

Confirm adherence to medication
The patient may not always take a medication as pre-
scribed. This may be intentional – that is, a conscious
decision has been made not to take the medication,
for which there could be a number of reasons:

• a misunderstanding of the purpose of the
medication

• unpleasant side-effects, which have led to the
decision to stop

• a perception that the medication is of little use.

Alternatively, the patient may want to take a
medicine correctly but is unable to because, for
example, he/she misunderstood the instructions.
Any barriers that exist to taking a medicine cor-
rectly must be identified and rectified, such as:

• inadequate instructions on the label – for
example, ‘as directed’

• packaging difficulties – for example, can’t open
container or read label

• inability to use device – for example, inhaler or
eye drops

• a complex medicine regimen that the patient
does not understand

• memory difficulties, ranging from simple
forgetfulness to dementia.

Identify any unaddressed 
medical problems
A consultation may also highlight previously
unknown or unrecognised problems. The

pharmacist has a responsibility to ensure that 
these problems are addressed. The pharmacist
could treat minor problems, for example, analgesia
for self-limiting conditions. Any major problems
will need to be discussed with the patient’s GP. 
In some instances, changes to medication can 
be made without the patient seeing the doctor.
However, if a clinical examination is required, 
the patient must be referred to the GP.

Evaluation

Continuing need for a medication?
This should be evaluated and discontinuation 
or switching to a more appropriate treatment
considered.

Does the patient understand the
purpose of each drug?
Some patients may misunderstand the purpose of
their medication, which may cause them to take it
incorrectly. Appropriate education, supported by
written information about the disease and the
medicine, may be helpful.

Is there evidence of suboptimal
treatment of a recognised disease?
Evidence of the efficacy of each prescribed
medicine should be sought, from both the clinical
record and the patient. Although pharmacists are
not qualified to perform a physical examination 
or to diagnose disease, certain obvious symptoms
can be evaluated (e.g. swollen ankles in a patient
with heart failure).

If evidence of suboptimal treatment exists,
appropriate tests/investigations must be con-
ducted (e.g. phlebotomy for urea and electrolytes,
or blood pressure measurement). If the pharmacist 
is unable to perform the test, then the patient
should be referred to the appropriate member 
of practice team: for example, nurse for blood
samples or GP for diagnosis.

Once test results are known, suggestions for
medication change should be discussed with 
the GP as necessary.

Drug doses may be suboptimal for a number 
of reasons:

• treatment may be initiated but not titrated to
full dose (e.g. statins)

• prescribed dose may be too high in light of
more recent evidence (e.g. bendrofluazide, 
5 mg, or atenolol, 100 mg, for hypertension).
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Alterations to prescribed doses will usually require
the permission of the GP, and subsequent patient
follow-up will be needed to ensure that the drug is
satisfactory at the new dose level.

Any side-effects?
Any side-effects of a medication may not be
apparent from the clinical record, so asking the
patient may help to identify any that are clinically
relevant. Corrective action should be suggested 
to the GP and, should important adverse drug
reactions be indicated, a Committee on the Safety
of Medicines ‘yellow card’ must be completed.

Any clinically relevant drug interactions
or contraindications?
When clinically relevant interactions or contra-
indications are identified, the therapy should be
amended. Depending on the arrangements with
the practice, the pharmacist may be able to alter
therapy without seeking prior permission from 
the GP.

Costs
There is no direct benefit to the patient if a drug
therapy is changed to a less expensive but equally
efficacious alternative. However, since it releases
further resources for the NHS, it is of benefit to
the population as a whole. It will be necessary to
have reached a prior agreement with the practice
regarding the types of changes that are acceptable.
These may include:

• switching from a branded to a generic drug
• changing the formulation – for example, from 

a powder inhaler to a metered dose inhaler
• switching from a modified release product 

to a plain drug
• switching from a combination product to

individual components
• switching within a therapeutic group – for

example, from one beta-blocker to another.

The reasons for making such changes need careful
explanation to the patient, who should be given the
opportunity reverse the process if they are unhappy
with the new medicine. The pharmacist should
ensure that the change is appropriately monitored,
and that the new medicine has equal or improved
efficacy and tolerability as the previous one.

Implementation

Categories of intervention
In implementing the changes and their
documentation, the pharmacist must establish

procedures with the practice, including changes
that can be made according to an agreed protocol
with or without consultation with the GP. For the
purposes of a clinical medication review, eight
broad categories of pharmacist intervention 
were defined (see Table 3, page 13).

Implementing a change
The review of a patient’s medication may 
have identified one or more serious problems 
that require input from a doctor, as in the
following examples:

• identification of clinically significant side-effects
or drug interactions that require a change 
to therapy

• initiation of new therapy – for example, 
aspirin or beta-blocker prophylaxis following
myocardial infarction

• changing existing treatment to a different
therapeutic group

• discontinuation of a therapy that has limited
clinical value

• exacerbation of a problem for which the patient
is already under treatment – for example, 
heart failure or chronic bronchitis

• identification of a new medical problem.

A judgement will be necessary on whether the
patient needs to be referred to the GP for a
physical examination. In some instances, it may 
be possible for the pharmacist to discuss the case
with the GP and then implement the change.

There will be some minor changes to treatment
that the pharmacist can initiate, without reference
to the GP, such as:

• optimising dosage – for example, in the
management of hypertension reducing the
bendrofluazide dose to 2.5 mg

• checking cholesterol levels and increasing the
dose accordingly

• formulation change
• switching from a proprietary to a generic

medication.

Patient education or counselling
Some patients, whose treatment is well established
and who are experiencing no problems, will
require no changes to their medication. The
pharmacist should document current medication
and record that no intervention was necessary.
However, within this group of patients there 
may be some who, although they do not need 
a change, are not using their medication
appropriately – for example:
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• those who are not using their steroid 
inhaler regularly

• those who are unable to take their medication
because, for example, they are unable to open
bottle tops or are unable to instil eye drops

• those who perceive a treatment to be harmful 
or of no benefit.

The pharmacist will need to understand the patient’s
difficulties and negotiate a plan to help them use 
it correctly. This may involve providing them with
appropriate information or advice, or it may involve
liaison with the local pharmacy to change the
manner in which the medication is packaged.

Communication and record keeping
As practice pharmacists are part of a multi-
disciplinary team and may not always be present 
at a practice, then good record keeping and
communications are essential. To facilitate this, 
the following steps should be taken following 
a medication review:

• details of the review should be recorded in 
the patient’s notes, including any proposals,
follow-up requirements and expected outcomes

• for interventions that need permission from the
GP before alterations can be made to treatment,

it is good practice for medico-legal reasons to
obtain written permission, particularly if the
intervention is not minor

• when medication has been changed, the
computerised repeat medication record 
must also be altered, and a date for the next
medication review entered in the record so 
that reception staff know when next to call 
in the patient.

It is important to communicate with the patient
about changes to therapy. In some cases, it may 
be important to liaise with other members of the
healthcare team or the patient’s carers. Ideally, 
the patient should be given a written copy of 
their repeat medication list, including:

• the name of drug*
• the strength, dose and frequency of

administration*
• the purpose of the medication
• the date of prescribing*
• the review date*
• under what circumstances the patient should 

see the doctor sooner.

The points marked with an asterisk (*) form part
of the repeat medication request slip.
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Initial patient invitation

«title» «given_name» «family_name»
«address_1»
«address_2»
«post_code»

«date»

Dear «title» «family_name»

Checking how your medicines are working – a research project

We are taking part in a research project at Dr ............. and partners’ surgery. We hope you will agree
to help us with it. It does not involve any experimental treatment with new drugs.

We want to see if a specially trained pharmacist [chemist] can help the doctor by checking how
people’s medicines are working. Doctors spend a lot of time checking patient’s treatment, and we
think a pharmacist may be able to do it just as well, and save the doctor time.

Half the patients who agree to take part will be invited to a consultation with Mr .............., who is
our specially trained pharmacist. If you are invited to see him, he will have the details of all the
tablets you take and why you take them. He will ask you about how they suit you and whether they
are helping your condition. If he thinks you would benefit from a change in treatment, he will
discuss it with your doctor before any change is made. If he is not happy about your condition, he
will arrange for the doctor to see you. If you need to see the doctor anyway, you can arrange that in
the usual way.

We will decide who will be invited to see Mr ................. by drawing names out of a hat! If you are not
invited to see him, you will see your doctor in the usual way when your medicine needs checking. In
that case we will not trouble you any further with the research project, but we will check through
your medical notes in 12 months time to see how your treatment has been going.

If you are happy to take part please sign and return the attached form in the FREEPOST envelope
provided. If you have any queries then please telephone Mr .............. on ...................... If you agree
to take part and are invited to see Mr ...................., you will be given a date to attend the practice by
the reception staff. If we don’t hear from you, Mr ............... will telephone you in a couple of weeks
so you can discuss any worries.

Taking part in this study is entirely voluntary. If you decide not to take part it will not affect your
future treatment in any way.

Yours sincerely

Dr ...................... and partners

© Queen’s Printer and Controller of HMSO 2002. All rights reserved.
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Patient consent to participate form

MEDICINES REVIEW PROJECT

Agreement to take part

I have read the letter from Dr ..................... and partners’ practice, inviting me to take part in this project.

I understand that:

• it may involve one or more interviews with the project pharmacist

• the pharmacist will have access to my medical records

• medical confidentiality will be maintained.

I understand the letter and have (if necessary) discussed any questions or worries with Mr .........................

I agree to take part in the project.

Signed ..............................................................................
«title» «given_name» «family_name»

I do not wish to take part in the study.

Signed ...............................................................................
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Second (reminder) letter

«title» «given_name» «family_name»
«address_1»
«address_2»
«post_code»

«date»

Dear «title» «family_name»

Checking how your medicines are working – a research project

You will have recently received a letter asking if you are willing to have your medicines checked as
part of a study to see if a pharmacist [chemist] can help the doctors. This will be carried out at your
own doctor’s surgery or, if you are unable to attend the surgery, a home visit will be arranged. A
copy of the original letter is enclosed.

Having read the letter, if you are happy to take part we would be grateful if you could complete the
attached consent form and return it in the pre-paid envelope (no stamp required).

If you do not wish to take part then please indicate so on the attached form and we will not bother
you again.

Yours sincerely

Dr ................................. and partners

Enc.
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Letter inviting patient to make an appointment to attend 
medication review clinic

«title» «given_name» «family_name»
«address_1»
«address_2»
«post_code»

«date»

Dear «title» «family_name»

We would like you to make an appointment with the practice pharmacist (Mr .................) to have
your medicines reviewed. It should not take up much of your time – about 30 minutes.

Mr .................. can see you either at the practice or at your home. Please say which you would
prefer.

Please would you bring all your medicines with you, including any you have bought from the
pharmacy [chemist].

Yours sincerely

Dr ...........................

(sent on practice headed notepaper)

© Queen’s Printer and Controller of HMSO 2002. All rights reserved.
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Letter reminding the patient of their appointment

«title» «given_name» «family_name»
«address_1»
«address_2»
«post_code»

«date»

Dear «title» «family_name»

This letter is to remind you to attend an appointment at the doctors’ surgery on .................. at
.................. The appointment is for your medicines to be reviewed. This will be done by the practice
pharmacist, Mr .................

Mr ..................... will have the details of all the tablets you take and why you take them. He will ask
you about how they suit you and whether they are helping your condition. If he thinks you would
benefit from a change in treatment, he will discuss it with your doctor before any change is made. If
he is not happy about your condition, he will arrange for the doctor to see you. If you need to see
the doctor anyway, you can arrange that in the usual way.

Please bring any medicines you take with you, including those bought from the pharmacy
[chemist].

Yours sincerely

Dr .................................

(sent on practice headed notepaper)
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Letter explaining project to receptionists

Dear ............................

Clinical medication review project

The practice is involved in a study that will be running over the next year. It involves a pharmacist
reviewing elderly patients’ repeat medications and making suggestions to the doctors if changes are
thought necessary.

Some 300 patients (aged 65 years and older) have been written to, asking them if they would like to
participate in the study. Patients may phone the practice to ask for more details. If they do, then
please refer them to me on ......................[telephone no.].

Patients who are happy to be included in the study will reply to us using a stamped addressed
envelope. These patients will then be placed into either a ‘study group’ or a ‘control group’ (for the
latter group, their medical records will be looked at but they won’t see the pharmacist).

I will see all ‘study group’ patients when their next medication review date (as indicated on EMIS) is
due. This may be any time in the next 12 months. If the practice has not set a review date, then I
will see them as soon as possible.

It will be necessary for the practice to inform patients of the need to attend a medication review
clinic 1 month before the due date. I will liaise with reception staff about the dates of the review
clinics. Attached is a procedure for booking patients into a review clinic.

Thank you for your cooperation. If you have any questions about the study, please do not hesitate to
contact me.

Yours sincerely

.................................... (Pharmacist)
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Medication review clinic: patient appointment booking procedure

1. Patients who are to be included in the study will be contacted by the study pharmacist to ask
for their consent to be in the study.

2. A total of 300 patients, aged 65 years and over, who are on a repeat medicine will be included
in the study.

3. A note will be made on EMIS to identify patients included in the study.

4. When a medication review date is set on EMIS, patients will be invited in for a medication
review with the pharmacist.

5. The invitation will be issued by the practice reception staff, by attaching a note to the repeat
prescription that is issued one month before the medication review date (see attached letter).

6. The letter will ask patients to telephone the practice to make an appointment sometime in the
next month, or to make an appointment there and then if collecting a prescription.

7. The pharmacist will run two clinics per week (see attached schedule). Patients should be
booked in at 45-minute intervals. If a home visit is required, this should be booked as the last
appointment of the clinic that day. Please book only one home visit per clinic.

8. Patients who do not have a review date set on EMIS should be asked to make an appointment
at the earliest opportunity.
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I have reviewed the following patient’s medication at the medication review clinic. The following shows any

repeat medications and my recommendations.

Date of consultation: ….… / ….… / …….

Date of last review: ….…../ …….. / …….….

Name

Address

Date of birth

EMIS identifier

Study identifier

Diagnoses listed in patient’s notes

1. 2.
3. 4.
5. 6.

I recommend the following:

1.

Please indicate if:

� Satisfactory for pharmacist to go ahead and make the change [   ]
� Leave for GP to make change [   ]

Notes: ………………………………………………………………………………………………………

� Do not accept recommendation [  ]
If not, why not?

Recent changes in existing conditions

I recommend the following:

2.

Please indicate if:

� Satisfactory for pharmacist to go ahead and make the change [   ]
� Leave for GP to make change [   ]
Notes: …………………..……………………………………………………………………………………

� Do not accept recommendation [   ]
If not, why not?

Notes: ………………………………………………………………………………………………………
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New medical complaints

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

Recent changes in existing medical conditions

…………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………….

………………………………………………………………………………………………………………….…

Symptoms that patient thinks may be due to medicines

………………………………………………………………………………………………………………….…

………………………………………………………………………………………………………………….…

………………………………………………………………………………………………………………….…

………………………………………………………………………………………………………………….…
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Recommendations

I recommend the following:

1.

Please indicate if:

� Satisfactory for pharmacist to go ahead and make change [   ]

� Leave for GP to make change [   ]

Notes: ………………………………………………………………………………………………………..

� Do not accept recommendation [   ]

If not, why not? ...…………………………………………………………………………………………….

……………………………………………..…………….……………………………………………………

2.

Please indicate if:

� Satisfactory for pharmacist to go ahead and make change [   ]

� Leave for GP to make change [   ]

Notes: ……………………………………………………….………………………………………………

� Do not accept recommendation [   ]

If not why not? ………………………………………………………………………………………………

…………………………………………………………………………………………………………….…

3.

Please indicate if:

� Satisfactory for pharmacist to go ahead and make change [   ]

� Leave for GP to make change [   ]

Notes: …………………………………………………………………………………………………………

� Do not accept recommendation [   ]

If not why not? ………………………………………………………………………………………………..

……………………………………….…………..……………………………………………………………
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4.

Please indicate if:

� Satisfactory for pharmacist to go ahead and make change [   ]

� Leave for GP to make change [   ]

Notes: …………………………………………………………………………………………………………

� Do not accept recommendation [   ]

If not, why not? ………………………….…………………………………………………………………..…

………………………………………………………………..………………………………………………...

5.

Please indicate if:

� Satisfactory for pharmacist to go ahead and make change [   ]

� Leave for GP to make change [   ]

Notes: …………………………………………………………………………………………………………..

� Do not accept recommendation [   ]

If not, why not? …………………………………………………………………………………………………

……………………………………………………………………………………………………………………

6.

Please indicate if:

� Satisfactory for pharmacist to go ahead and make change [   ]

� Leave for GP to make change [   ]

Notes: ……………………………………………………………………………………………………………..

� Do not accept recommendation [  ]

If not, why not? ………………………..…………………………………………………………………………

………………………………………….…………………………………………………………………………
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Key:

Change in drug, dose or frequency from start period

1. Drug stopped

2. Drug changed

3. Drug same, dose changed

4. Drug same, formulation changed (including generic switch)

5. Drug same, dose frequency changed

Outcome of recommendation

1. Never changed

2. Changed but changed back/changed to something else

3. Remained changed
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Procedure for review

1. Ensure appropriate indication for each drug
with no unnecessary duplication.
• Determine if there was ever a valid indi-

cation or if the original indication is no
longer valid.

• Explore the possibility of discontinuation 
of the medication with the patient, through
explanation and reassurance, and with 
the GP.

• If acceptable to the patient and GP, stop
unnecessary medication.

2. Identify evidence for efficacy – question
patient about efficacy and elucidate
information from clinical record.
• If there is no evidence of efficacy, 

ensure that appropriate tests/investigations
are conducted, when possible, by the
pharmacist but, if necessary, by referral 
to an appropriate member of the team: 
for example, nurse for blood samples.

• Follow-up the results.
• Once results are known, suggest medication

change if necessary.

3. Opportunistic identification of unaddressed
health problems.
• Refer to an appropriate member of the

healthcare team, for example, GP or
practice nurse, unless problem can be
treated by pharmacist.

4. Ascertain clinically relevant drug interactions
or contraindications.
• Suggest suitable amendments to 

the therapy.

5. Determine if the drug, dose or dosing
schedule is the most appropriate, based 
on current evidence?
• If not, suggest evidence-based amendments

to therapy.

6. Is there a therapeutically equivalent but
more cost-effective choice of medication
for each indication?

• Is the alternative acceptable to both the
patient and GP?

• If the alternative is acceptable, agree the
changes with the patient and, if necessary,
the GP.

• If monitoring of new therapy is 
required, ensure this is done; follow up
results to ensure equal, or improved, 
efficacy and tolerability to previous
medication.

7. Enquire if patient is taking each drug regularly
by the correct route, at correct dose and at
right times.
• If the instructions are ‘as required’,

determine if patient (or patient’s carer)
knows how it should be taken.

• Suggest and agree corrective strategies 
with patient/carer.

8. Ensure patient understands purpose of 
each drug and check whether he/she wants 
to carry on taking it.
• Suggest and agree corrective strategies 

with the patient/carer.

9. Identify any other drugs (including over-the-
counter drugs, alcohol and illegal drugs) that
patient takes regularly.
• Record relevant drugs in patient’s notes.
• If interactions are present, suggest changes

to therapy.

10. Question patient about side-effects and
identify potential side-effects from 
clinical record.
• If clinically relevant, record in notes 

and complete Committee for the 
Safety of Medicines yellow card.

• Suggest corrective action.
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Appendix 6

Pharmacist’s medication review:
procedure for review and communications 

and record keeping



Appendix 6

68

Communications and 
record keeping

1. Record details of the medication review in
patient’s notes.

2. Seek permission from GP to make changes
where necessary.

3. Make changes to repeat prescribing systems.

4. Ensure that patient understands purpose of
new medication and which medications are 
to be stopped.

5. Give patient a written copy of:
• the name of drug*
• the strength, dose and frequency 

of administration*

• the purpose of the medication
• the date of prescribing*
• the review date*
• under what circumstances the patient

should see the doctor sooner.

(The points marked with an asterisk (*) form
part of the repeat medication request slip.)

6. Communicate important changes to other
members of the healthcare team, including
community pharmacists and patient carers.

7. Set date for next medication review.
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The following are examples of the types of
interventions that the research pharmacist

may wish to make. Please indicate if you think it

would be acceptable for him to instigate a change
with or without the GP’s permission.
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Appendix 7

Examples of interventions offered 
to GPs for agreement

Intervention example Satisfactory to Would need
change without GP’s permission

GP’s permission

1. Changing the quantity on a repeat prescription.

2. Changing from branded to generic drug.

3. Changing the type of inhaler device for the same 
drug, e.g. fluticasone metered dose inhaler to 
fluticasone breath-actuated inhaler.

4. Changing from three-times-daily preparation to 
once-daily preparation to aid compliance.

5. Changing from co-codamil 30/500 to co-codamol 
8/500 because patient suffering from side-effects at 
higher dose.

6. Increasing dose of warfarin because INR* too low.

7. Increasing the dose of an anti-hypertensive because 
blood pressure too high.

8. Starting aspirin in a patient with atrial fibrillation 
who has no contraindications.

* INR, International Normalised Rate (used in measurement of blood clotting rate)
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Semi-structured interview 
schedule
Hello, I’m ................ Thank you for agreeing to 
let me see you.

Explanation
The doctors are keen to ensure that your
medicines are the best ones for you, and I am
helping them to review treatments. I am seeing
1200 patients in four different practices as part 
of a study to see if a pharmacist can help patients
with their medicines as well as doctors. You will 
still be able to see the doctor as well if you 
wish to.

I would like to ask you a few questions about 
your medicines.

Questions
Please can you show me the medicines that you have?

Who prescribes your medicines (GP, hospital specialist)?

Who monitors your medicines (GP, hospital specialist)?

Are there any additional medicines you buy from
the chemist [pharmacy]?

Which ones do you take?

Have you noticed any change in your existing
condition(s) since you last saw your doctor?

Do you have any new medical complaints?

Are there any symptoms that you think may be 
due to your medicines?

Do you have any complaints that you think are 
not being treated?

Do you have any other concerns that you would
like to ask me about?
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Appendix 8

Medication review clinic/home visit 
interview format
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Patients who had not responded to the
invitations to be included in the study were

contacted by telephone (although see category 2
below). Patients were found to be less likely to
agree to participate if they were older, female and

on only one or two repeat medications. Their
reasons for not participating in the study could 
be broken down into ten broad categories, 
as detailed below. Full details have been 
published elsewhere.37
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Appendix 9

Reasons why elderly patients declined to
participate in the study

Category of response Typical response

1. Nature of Poor eyesight led to difficulties in reading the letter.
invitation letter Letter misinterpreted to mean that patient would have to come to hospital or university,

despite being written on practice headed notepaper.
Patients failed to understand that, if they were housebound, they could be visited at home.
Some thought study was a clinical trial of experimental medicines, despite the letter specifically 
stating that it was not this type of study.

2. Not contactable Addresses on practice databases were not always complete; others lacked postcodes.
Letters were returned marked ‘Gone away’. Some patients had no telephone number 
recorded on practice databases.

3. Confusion or lack Cognitive impairment resulting in confusion was apparent in some patients contacted
of understanding by telephone.

Deafness was a source of misunderstanding in some patients contacted by telephone.
Patients who agreed to participate later telephoned the practice because they were worried 
about being included in the study or thought that they were being asked to visit the GP.

4. Unwell Some patients said they were unable to participate because they were too unwell or they had 
just come out of hospital.

5. Unavailability Patients said they couldn’t attend because they were going into hospital or on holiday.
Some were already in hospital.
Some patients attended day centres and carers said they would not be available.
Patients who followed a particular routine were often unwilling to change it in order to 
attend the interview.
A few patients said that they were moving away from the area.

6. Impact on A few patients were under the care of consultants and thought that the consultant would
relationship be upset if the pharmacist made any changes to their medication.
with doctor Some stated that their GP/consultant looked after their medication and saw no need for 

the pharmacist’s review.
A recent medication review by a consultant/GP was another reason for declining.
Some patients were suspicious of the motives behind the study and thought that it might be 
a check on the GP’s prescribing habits or would undermine the relationship with the GP.

7. Desire not to have Patients who were content with their medicines as prescribed were concerned that the
medication changed pharmacist might suggest that these were changed in some way.

8. Perceived simplicity Some patients who had but one repeat medication did not want to waste the pharmacist’s time.
of medication Others considered that, for example, as they ‘only took aspirin’, their medication requirements 
regimen would be far too simple.

9. Negative attitude Some patients did not like any contact with the health system. Some had had bad experiences
to healthcare and others considered the healthcare system was not interested in elderly patients.

10. Mistrust of stated Some patients were concerned that medicines they were happy with would be changed or
study objectives stopped purely to save money for the NHS.
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Appendix 10

Reasons for referral to GP as an outcome 
of the consultation

Patient Number Reason for referral Outcome

1977 1 Pernicious anaemia. Had vitamin B12 injections up to Restarted vitamin B12 injections
1996 then stopped. Referred to recommence injections

363 2 Confusion over patient’s antipsychotic and antidepressant Dothiepin dose decreased from 150 mg 
drugs. Not enough known about patient history. to 75 mg daily
Referred to GP for medication review

375 3 Patient stopped taking doxazosin because of adverse Seen by specialist and GP (three times).
effects. Also suspected of being anaemic. Referred to Doses of antihypertensive drugs 
GP to commence a new antihypertensive drug and to increased and blood pressure 
check high blood pressure controlled

381 4 Passed blood 3 weeks ago. Complained of some prostate Referred to urologist
symptoms, e.g. increased urinary frequency. Referred to 
GP for clinical review

1991 5 Had blood in motions. GP unaware. Referred for review Reviewed

1505 6 Using glyceryl trinitrate three times per week. Last Angitil dose increased from 120 mg b.d.
cardiologist review was 2 years ago. Referred for to 180 mg b.d. No new appointment 
angina treatment review made

717 7 Referred for review of angina treatment Reviewed

2166 8 Referred because uncertain whether he still had atrial No atrial fibrillation detected.Warfarin 
fibrillation or whether this was a temporary problem and digoxin discontinued
post-operatively

2009 9 Referred for review of loop diuretic and ACE inhibitor Reviewed
doses for cardiomyopathy

726 10 Patient complaining of erectile dysfunction. New problem Referred to urologist

735 11 Taking alfuzosin for benign prostatic hypertrophy. Alfuzosin stopped
Hospital had recommended trying it for 1 year and then 
stopping. Referred to GP with a view to stopping

1672 12 Confusion over cardiac and asthma diagnosis. Referred Reviewed
to review medication in light of new diagnosis

827 13 Possibility that enalapril is causing erectile dysfunction Viagra® (Pfizer Ltd, Sandwich, Kent) 
prescribed after referral to urologist

1679 14 Not taking prescribed ferrous sulphate because it Patient had become hypotensive (owing
causes diarrhoea. Suspicion that patient still anaemic. to excessive usage of glyceryl trinitrate
Also using a lot of glyceryl trinitrate – as pointed out by pharmacist).

Admitted to hospital and 
problem resolved

841 15 Being investigated for gastrointestinal bleeding but just Diclofenac stopped. Full blood count 
been started on diclofenac. Referral with view to stopping done twice. Patient’s condition 
diclofenac as a matter of urgency and replacing with a satisfactory
simple analgesic

continued
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Patient Number Reason for referral Outcome

1181 16 Regular migraine (2–3 times weekly). Pizotifen taken as Migraine reviewed by GP. Imigran 
prophylaxis. Unable to take analgesic at time of migraine. started. No further appointments 
Referred for treatment review with suggestion that made regarding migraine
Imigran® (GlaxoSmithKline, Uxbridge, Middlesex) 
nasal spray is prescribed

1198 17 Amlodipine causing fluid retention during day followed Switched to lacidipine. No ankle 
by nocturia. Referred with view to changing amlodipine swelling
to something else

897 18 Referred for thyroid function tests. Hypothyroidism Unknown
suspected

1214 19 Ring worm had not improved with Daktarin® Patient never went to GP
(Jansson-Cilag Ltd, High Wycombe, Bucks). Referred 
for review

914 20 Left ventricular failure suspected. Referred for review Not seen by GP
with a view to starting frusemide and an ACE inhibitor

458 22 Patient stopped taking co-tenidone 4 months previously Started on various drugs to control 
because of adverse drug reactions. No blood pressure blood pressure.Also atrial fibrillation 
check since. Referred for blood pressure check and detected and treated
starting treatment

2319 23 Early menopause (aged 30 years). Not on osteoporosis Calcichew® (Shire Pharmaceuticals Ltd,
prophylaxis Basingstoke, Hants) prescribed

463 24 Duodenal ulcer in 1990. Not tested for H. pylori Not done

1237 25 Started on paroxetine in 1998. No review since. Feels Never went to GP
better. Referred for review of paroxetine treatment

1845 26 Complained of loss of sight in right eye. Referred for Seen by GP and optometrist
clinic review

2053 27 Constipated (under review by hospital; ferrous sulphate Patient kept on ferrous sulphate
may be contributing). Referred for haemoglobin test to 
see if ferrous sulphate still needed

1733 28 Referred for review of uncontrolled angina Seen by GP

b.d., twice daily (bis dies)





Health Technology Assessment 2002; Vol. 6: No. 20

83

© Queen’s Printer and Controller of HMSO 2002. All rights reserved.

Health Technology Assessment 
Programme

continued

Prioritisation Strategy Group

Chair,
Professor Kent Woods,
Director, 
NHS HTA Programme, &
Professor of Therapeutics
University of Leicester 

Professor Bruce Campbell,
Consultant Vascular 
& General Surgeon, 
Royal Devon & Exeter Hospital

Professor Shah Ebrahim,
Professor in Epidemiology 
of Ageing, 
University of Bristol

Dr John Reynolds, 
Clinical Director, 
Acute General Medicine SDU,
Oxford Radcliffe Hospital

Dr Ron Zimmern, 
Director, Public Health
Genetics Unit, 
Strangeways Research
Laboratories, Cambridge

Members

Current and past membership details of all HTA ‘committees’ are available from the HTA website (see inside front cover for details)

HTA Commissioning Board

Programme Director,
Professor Kent Woods,
Director, 
NHS HTA Programme, &
Professor of Therapeutics
University of Leicester 

Chair,
Professor Shah Ebrahim,
Professor in Epidemiology 
of Ageing,
University of Bristol

Deputy Chair,
Professor Jon Nicholl,
Director, Medical Care
Research Unit,
University of Sheffield

Professor Douglas Altman,
Director, ICRF Medical
Statistics Group, 
University of Oxford

Professor John Bond, 
Director, Centre for Health
Services Research, University 
of Newcastle-upon-Tyne

Professor John Brazier,
Director of Health Economics,
University of Sheffield

Dr Andrew Briggs, 
Research Fellow, 
Institute of Health Sciences,
University of Oxford

Ms Christine Clark, 
Freelance Medical Writer, 
Bury, Lancs

Professor Martin Eccles,
Professor of 
Clinical Effectiveness, 
University of Newcastle-
upon-Tyne

Dr Andrew Farmer, 
General Practitioner & 
NHS R&D Clinical Scientist,
Institute of Health Sciences,
University of Oxford

Professor Adrian Grant,
Director, Health Services
Research Unit, 
University of Aberdeen

Dr Alastair Gray, 
Director, Health Economics
Research Centre, 
Institute of Health Sciences, 
University of Oxford

Professor Mark Haggard,
Director, MRC Institute 
of Hearing Research, 
University of Nottingham

Professor Jenny Hewison,
Academic Unit of Psychiatry 
& Behavioural Sciences,
University of Leeds

Professor Peter Jones,
University Department 
of Psychiatry, 
University of Cambridge

Professor Alison Kitson,
Director, Royal College of
Nursing Institute, London

Professor Sarah Lamb,
Research Professor 
in Physiotherapy, 
University of Coventry

Dr Donna Lamping, 
Head, Health Services
Research Unit, 
London School of Hygiene 
& Tropical Medicine

Professor David Neal,
Department of Surgery,
University of Newcastle-
upon-Tyne

Professor Tim Peters, 
Social Medicine, 
University of Bristol

Professor Martin Severs,
Professor in Elderly 
Health Care, 
University of Portsmouth

Dr Jonathan Shapiro, 
Senior Fellow, Health Services
Management Centre,
Birmingham

Dr Sarah Stewart-Brown,
Director, Health Services
Research Unit, 
University of Oxford

Dr Gillian Vivian, Consultant
in Nuclear Medicine &
Radiology, Royal Cornwall
Hospitals Trust, Truro

Members



Health Technology Assessment Programme

84

continued

Diagnostic Technologies & Screening Panel 

Chair,
Dr Ron Zimmern,
Director, Public Health
Genetics Unit, Strangeways
Research Laboratories,
Cambridge

Mrs Stella Burnside, 
Chief Executive, 
Altnagelvin Hospitals Health 
& Social Services Trust,
Londonderry

Dr Paul O Collinson,
Consultant Chemical
Pathologist & 
Senior Lecturer, 
St George's Hospital, 
London

Dr Barry Cookson, 
Director, Laboratory of
Hospital Infection, Public
Health Laboratory Service,
London

Professor Howard Cuckle,
Professor of Reproductive
Epidemiology, 
University of Leeds

Professor Adrian K Dixon,
Professor of Radiology,
Addenbrooke's Hospital,
Cambridge

Dr David Elliman, 
Consultant in Community
Child Health, 
St. George's Hospital, London

Dr Tom Fahey, 
Senior Lecturer in 
General Practice, 
University of Bristol

Dr Andrew Farmer, 
General Practitioner & NHS
R&D Clinical Scientist,
Institute of Health Sciences,
University of Oxford

Professor Jane Franklyn,
Professor of Medicine,
University of Birmingham

Dr Antony J Franks, 
Deputy Medical Director, 
The Leeds Teaching Hospitals
NHS Trust

Dr J A Muir Gray, 
Programmes Director, 
National Screening
Committee, 
NHS Executive, Oxford

Dr Peter Howlett, 
Executive Director – Planning,
Portsmouth Hospitals 
NHS Trust

Dr S M Ludgate, 
Medical Director, 
Medical Devices Agency,
London

Professor Jennie Popay,
Professor of Sociology 
& Public Health, 
Institute for Health Research,
University of Lancaster

Dr Susan Schonfield, 
CPHM Specialist
Commissioning, 
Public Health Directorate,
Croydon Primary Care Trust

Mrs Kathlyn Slack, 
Professional Support,
Diagnostic Imaging &
Radiation Protection Team,
Department of Health, 
London

Mr Tony Tester, 
Chief Officer, 
South Bedfordshire
Community Health Council,
Luton

Dr Andrew Walker, 
Senior Lecturer in 
Health Economics, 
University of Glasgow

Professor Martin J Whittle,
Head of Division of
Reproductive & Child Health,
University of Birmingham

Members

Current and past membership details of all HTA ‘committees’ are available from the HTA website (see inside front cover for details)

Pharmaceuticals Panel

Chair,
Dr John Reynolds,
Clinical Director, 
Acute General Medicine SDU,
Oxford Radcliffe Hospital 

Professor Tony Avery, 
Professor of Primary 
Health Care, 
University of Nottingham

Professor Iain T Cameron,
Professor of Obstetrics 
& Gynaecology, 
University of Southampton

Mr Peter Cardy, 
Chief Executive, 
Macmillan Cancer Relief,
London

Dr Christopher Cates, 
GP & Cochrane Editor, 
Bushey Health Centre, 
Bushey, Herts

Dr Karen A Fitzgerald,
Pharmaceutical Adviser, 
Bro Taf Health Authority,
Cardiff

Dr Felicity J Gabbay, 
Managing Director, 
Transcrip Ltd, 
Milford-on-Sea, Hants

Mr Peter Golightly, 
Director, Trent Medicines
Information Services, 
Leicester Royal Infirmary

Dr Alastair Gray, 
Director, Health Economics
Research Centre, 
Institute of Health Sciences, 
University of Oxford

Mrs Sharon Hart, 
Managing Editor, Drug &
Therapeutics Bulletin, 
London

Dr Christine Hine, 
Consultant in Public 
Health Medicine, 
Bristol South & West 
Primary Care Trust

Mrs Jeannette Howe, 
Deputy Chief Pharmacist,
Department of Health, 
London

Professor Robert Peveler,
Professor of Liaison Psychiatry,
Royal South Hants Hospital,
Southampton

Dr Frances Rotblat, 
CPMP Delegate, 
Medicines Control Agency,
London

Dr Eamonn Sheridan,
Consultant in Clinical
Genetics, St James's 
University Hospital, Leeds

Mrs Katrina Simister, 
New Products Manager,
National Prescribing Centre,
Liverpool

Professor Terence Stephenson,
Professor of Child Health,
University of Nottingham

Dr Richard Tiner, 
Medical Director, 
Association of the British
Pharmaceutical Industry,
London

Professor Jenifer Wilson-
Barnett, Head of Florence
Nightingale School of Nursing
& Midwifery, King's College,
London

Members



Health Technology Assessment 2002; Vol. 6: No. 20

85

© Queen’s Printer and Controller of HMSO 2002. All rights reserved.

Current and past membership details of all HTA ‘committees’ are available from the HTA website (see inside front cover for details)

Therapeutic Procedures Panel

Chair,
Professor Bruce Campbell,
Consultant Vascular & 
General Surgeon, Royal Devon
& Exeter Hospital 

Professor John Bond, 
Professor of Health 
Services Research, Centre for
Health Services Research,
University of Newcastle-
upon-Tyne

Ms Judith Brodie, 
Head of Cancer 
Support Service, 
Cancer BACUP, London

Ms Tracy Bury, 
Head of 
Research & Development, 
Chartered Society 
of Physiotherapy, London

Mr Michael Clancy, 
Consultant in A & E Medicine,
Southampton General Hospital

Professor Collette Clifford,
Professor of Nursing & 
Head of Research, 
School of Health Sciences,
University of Birmingham

Dr Carl E Counsell, 
Senior Lecturer in Neurology,
University of Aberdeen

Dr Keith Dodd, 
Consultant Paediatrician,
Derbyshire Children's Hospital,
Derby

Mr John Dunning, 
Consultant Cardiothoracic
Surgeon, Papworth Hospital
NHS Trust, Cambridge

Mr Jonothan Earnshaw,
Consultant Vascular Surgeon,
Gloucestershire Royal Hospital,
Gloucester

Professor Gene Feder,
Professor of Primary 
Care R&D, St Bartholomew’s 
& the London, 
Queen Mary's School of
Medicine & Dentistry, 
University of London

Professor Richard Johanson,
Consultant & Senior Lecturer,
North Staffordshire Infirmary
NHS Trust, Stoke-on-Trent
(deceased Feb 2002)

Dr Duncan Keeley, 
General Practitioner, 
Thame, Oxon

Dr Phillip Leech, 
Principal Medical Officer 
for Primary Care, 
Department of Health, 
London

Mr George Levvy, 
Chief Executive, 
Motor Neurone 
Disease Association,
Northampton

Professor James Lindesay,
Professor of Psychiatry 
for the Elderly, 
University of Leicester

Professor Rajan Madhok,
Medical Director & 
Director of Public Health, 
North & East Yorkshire 
& Northern Lincolnshire
Strategic Health Authority,
York

Dr Mike McGovern, 
Senior Medical Officer, 
Heart Team, 
Department of Health, 
London

Dr John C Pounsford,
Consultant Physician, 
Frenchay Healthcare Trust,
Bristol

Professor Mark Sculpher,
Professor of 
Health Economics, 
Institute for Research 
in the Social Services,
University of York

Dr Ken Stein, 
Senior Lecturer in 
Public Health, 
Peninsular Technology
Assessment Group, 
University of Exeter

Members

continued



Health Technology Assessment Programme

86

continued

Current and past membership details of all HTA ‘committees’ are available from the HTA website (see inside front cover for details)

Expert Advisory Network

Mr Gordon Aylward,
Chief Executive,
Association of British 
Health-Care Industries,
London

Mr Shaun Brogan,
Chief Executive,
Ridgeway Primary Care Group,
Aylesbury, Bucks

Mr John A Cairns,
Reader in Health Economics,
Health Economics 
Research Unit,
University of Aberdeen

Professor Nicky Cullum,
Director of Centre for
Evidence-Based Nursing,
University of York

Dr Katherine Darton,
Information Unit,
MIND -- The Mental 
Health Charity, London

Professor Carol Dezateux,
Professor of 
Paediatric Epidemiology,
Institute of Child Health,
London

Professor Pam Enderby,
Dean of Faculty of Medicine
Institute of General Practice 
& Primary Care,
University of Sheffield

Mr Leonard R Fenwick,
Chief Executive, 
Freeman Hospital,
Newcastle-upon-Tyne

Professor David Field,
Professor of 
Neonatal Medicine,
The Leicester Royal 
Infirmary NHS Trust

Mrs Gillian Fletcher,
Antenatal Teacher & 
Tutor & President,
National Childbirth 
Trust, Henfield, 
West Sussex

Ms Grace Gibbs,
Deputy Chief Executive
Director for Nursing,
Midwifery & Clinical 
Support Services,
West Middlesex 
University Hospital,
Isleworth, Middlesex

Dr Neville Goodman,
Consultant Anaesthetist,
Southmead Hospital, Bristol

Professor Robert E Hawkins,
CRC Professor & Director 
of Medical Oncology,
Christie Hospital NHS Trust,
Manchester

Professor F D Richard Hobbs,
Professor of Primary Care 
& General Practice,
University of Birmingham

Professor Allen Hutchinson,
Director of Public Health &
Deputy Dean of ScHARR,
University of Sheffield

Professor David Mant,
Professor of General Practice,
Institute of Health Sciences,
University of Oxford

Professor Alexander Markham,
Director, 
Molecular Medicine Unit,
St James's University Hospital,
Leeds

Dr Chris McCall,
General Practitioner,
The Hadleigh Practice,
Corfe Mullen, Dorset

Professor Alistair McGuire,
Professor of Health Economics,
London School of Economics,
University of London

Dr Peter Moore,
Freelance Science Writer,
Ashtead, Surrey

Dr Andrew Mortimore,
Consultant in Public 
Health Medicine,
Southampton City Primary
Care Trust

Dr Sue Moss,
Associate Director,
Cancer Screening 
Evaluation Unit,
Institute of Cancer Research,
Sutton, Surrey

Mrs Julietta Patnick,
National Coordinator,
NHS Cancer 
Screening Programmes,
Sheffield

Professor Chris Price,
Director of Clinical Research,
Bayer Diagnostics Europe,
Stoke Poges, Berks

Ms Marianne Rigge,
Director, College of Health,
London

Dr William Rosenberg,
Senior Lecturer & 
Consultant in Medicine,
University of Southampton

Professor Ala Szczepura,
Director, Centre for 
Health Services Studies,
University of Warwick

Dr Ross Taylor,
Senior Lecturer,
Department of General
Practice & Primary Care,
University of Aberdeen

Mrs Joan Webster,
Consumer member,
HTA -- Expert 
Advisory Network

Members





H
ealth Technology Assessm

ent 2002;Vol.6:N
o.20

Pharm
acists’ review

 of patients on repeat prescriptions

Copies of this report can be obtained from:

The National Coordinating Centre for Health Technology Assessment,
Mailpoint 728, Boldrewood,
University of Southampton,
Southampton, SO16 7PX, UK.
Fax: +44 (0) 23 8059 5639     Email: hta@soton.ac.uk
http://www.ncchta.org ISSN 1366-5278

Feedback
The HTA Programme and the authors would like to know 

your views about this report.

The Correspondence Page on the HTA website
(http://www.ncchta.org) is a convenient way to publish 

your comments. If you prefer, you can send your comments 
to the address below, telling us whether you would like 

us to transfer them to the website.

We look forward to hearing from you.


	Health Technol Assess 2002;6(20)
	NHS R&D HTA Programme
	Contents
	List of abbreviations
	Executive summary
	Chapter 1 – Introduction
	Repeat prescribing
	Defining repeat prescribing
	The scale of repeat prescribing
	Therapeutic momentum
	Review of repeat prescribing
	The elderly as a risk group for iatrogenic disease
	Clinical medication review

	Chapter 2 – Aims and objectives
	Hypothesis
	Aims
	Objectives

	Chapter 3 – Method
	Practice selection
	Study pharmacist
	Selection of patients
	Patient consent
	Randomisation
	Appointments for medication review clinics
	Data recording
	Patient interviews
	Cost of medication and intervention
	Pilot study
	Analysis of results

	Chapter 4 – Results
	Detailed of study practices
	Patient recruitment
	Patient exclusion and drop-outs
	Patient outcomes
	Economic impact of the pharmacist's medication review
	Outcomes of medication review clinics

	Chapter 5 – Discussion
	Outcome of the medication review clinics
	Doctor's medication review
	Consultation outcomes
	Study limitations

	Chapter 6 – Conclusions
	Acknowledgements
	References
	Appendix 1 – Method of conducting clinical medication review
	Appendix 2 – Patient invitation to participate in study and consent letter
	Appendix 3 – Invitation letters to patients for the medication review clinic
	Appendix 4 – Receptionists' procedure for booking patient medication review clinic appointments
	Appendix 5 – Data collection forms
	Appendix 6 – Pharmacist's medication review: procedure for review and communications and record keeping
	Appendix 7 – Examples of intervention offered to GPs for agreement
	Appendix 8 – Medication review clinic/home visit interview format
	Appendix 9 – Reasons why elderly patients declined to participate in the study
	Appendix 10 – Reasons for referral to GP as an outcome of the consultation
	Health Technology Assessment reports published to date
	Health Technology Assessment Programme




