
ABSTRACT
Background
Pharmaceutical care serves as a collaborative model
for medication review. Its use is advocated for older
patients, although its cost-effectiveness is unknown.
Although the accompanying article on clinical
effectiveness from the RESPECT (Randomised
Evaluation of Shared Prescribing for Elderly people in
the Community over Time) trial finds no statistically
significant impact on prescribing for older patients
undergoing pharmaceutical care, economic evaluations
are based on an estimation, rather than hypothesis
testing.

Aim
To evaluate the cost-effectiveness of pharmaceutical
care for older people compared with usual care,
according to National Institute for Health and Clinical
Excellence (NICE) reference case standards.

Methods
An economic evaluation was undertaken in which NICE
reference case standards were applied to data
collected in the RESPECT trial.

Results
On average, pharmaceutical care is estimated to cost
an incremental £10 000 per additional quality-adjusted
life year (QALY). If the NHS’s cost-effectiveness
threshold is between £20 000 and £30 000 per extra
QALY, then the results indicate that pharmaceutical
care is cost-effective despite a lack of statistical
significance to this effect. However, the statistical
uncertainty surrounding the estimates implies that the
probability that pharmaceutical care is not cost-
effective lies between 0.22 and 0.19. Although results
are not sensitive to assumptions about costs, they
differ between subgroups: in patients aged >75 years
pharmaceutical care appears more cost-effective for
those who are younger or on fewer repeat medications.

Conclusion
Although pharmaceutical care is estimated to be cost-
effective in the UK, the results are uncertain and further
research into its long-term benefits may be worthwhile.

Keywords
cost-effectiveness; health services for the aged;
medication therapy management; pharmaceutical care.

INTRODUCTION
The RESPECT (Randomised Evaluation of Shared
Prescribing for Elderly people in the Community over
Time) trial evaluated pharmaceutical care in the NHS.
The design and clinical results of that trial have been
reported in an accompanying article1 and, although it
is reported that there were no statistically significant
differences in outcomes, economic evaluation
typically used estimation rather than hypothesis
testing. This article, therefore, uses RESPECT trial
data to estimate the mean cost-effectiveness of
pharmaceutical care and looks at the uncertainty in
that estimate.
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METHOD
Aim
The aim was to evaluate the cost-effectiveness of
pharmaceutical care relative to usual care for
people aged >75 years, who were living at home
and receiving repeat prescriptions for five or more
drugs.

Overview
This evaluation takes the perspective of the UK’s
NHS. It estimates all identifiable costs to the NHS of
pharmaceutical care, including community pharmacy
costs. It adopts a time horizon of 12 months and
presents costs in £ sterling at 2004–2005 prices: the
last complete year of data collection. Consistent with
the methods used by the National Institute for Health
and Clinical Excellence (NICE), it estimates health
outcomes in quality-adjusted life years (QALYs).2

Design, participants, setting, and
pharmaceutical care: the intervention
The methodology of the RESPECT trial has been
outlined in the accompanying paper.1

Data collection: health outcomes
In addition to the data collection as described in the
clinical paper,1 participants also completed EQ-5D
questionnaires at five points in time during the study:
at recruitment; immediately before pharmaceutical
care began; 3 and 12 months thereafter; and at the
end of the study period, some 3 years after the start
of recruitment.
The EQ-5D assesses five dimensions of health

status: mobility, self-care, usual activities, pain or
discomfort, and anxiety or depression. Participants’
responses effectively locate them in a health state for
which a ‘utility’ has been estimated from the
preferences of 3400 members of the UK general
population.3 A utility of one denotes perfect health, a
utility of zero denotes ‘as bad as death’, and negative
utilities identify states considered worse than death.
As these utilities put a value on the quality of life
associated with each health state, they can be used
to weight duration of survival and, as such, estimate
QALYs. The EQ-5D is NICE’s preferred instrument for
capturing utility in economic evaluations.4

Resource use and costs
Pharmacists recorded the time they spent with each
participant in developing their pharmaceutical care
plan and liaising with their GP. Information on each
patient’s health-service use between May 2001 and
May 2005 was extracted from their GPs’ records,
thereby generating estimates of costs before,
during, and after the intervention. These data
included:

• drugs prescribed through acute and repeat
prescriptions;

• laboratory tests ordered through primary care;
• visits to the general practice to see a GP or nurse,
or to attend a GP or nurse-led primary care clinic;

• home visits and telephone consultations by GPs or
nurses;

• inpatient admissions and length of stay; and
• outpatient visits.

The cost of these activities was estimated in
£ sterling by deriving a unit cost for each item of
resource use from routine sources.5–8 Table 1 shows
the main costs of health care, taken from an annually
updated survey.5 For generic drugs the Drug Tariff6

was used at the time of analysis and, for branded
drugs, the corresponding price list from Chemist and
Druggist was used.7 The cost per item was then
applied to the information recorded on the
prescription, with regard to drug name, strength, and
dose, and added a dispensing fee.

Statistical methods
The cost-effectiveness analysis was based on
patients registered with general practices that used
the Egton Medical Information Service (EMIS)
electronic records system. This supported 633 of

How this fits in
Evidence from the US and from hospital settings suggests that pharmaceutical
care may offer benefits to patients and save costs. In the UK both the Royal
Pharmaceutical Society of Great Britain and the UK Clinical Pharmacy
Association recommend the use of pharmaceutical care in the community. This,
the first UK-based randomised controlled trial to evaluate pharmaceutical care
in the community, indicates that that it is cost-effective, with 80% probability.
Further research into the long-term benefits of pharmaceutical care may be
worthwhile, particularly for a younger target population.
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Item Unit cost, £

Cost per hour
GP 73
Community pharmacist 33
Locum pharmacist 26

Cost per consultation
GP home visit 65
GP clinic consultation 28
GP telephone consultation 24
GP surgery consultation 21
Nurse home visit 20
Nurse clinic consultation 9
Nurse telephone consultation 9
Nurse surgery consultation 9

Table 1. Estimated healthcare costs.5
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the 760 patients recruited into the study (83%).
Four patients withdrew before introduction of
pharmaceutical care and were omitted from the
analysis, so a total of 629 patients contributed to
the survival probabilities. Thirty patients died during
the control period; in accordance with the trial
protocol, their cost and utility data did not
contribute to the economic analysis. As such, 599
patients were involved in the analysis. However, it
should be noted, that only 598 patients were used
for utility analysis because one participant provided
no EQ-5D data.
The analysis aimed to estimate the difference in

mean costs and outcomes between an individual
experiencing usual care and the same individual
experiencing pharmaceutical care. As all living
participants switched from the former to the latter, it
was not possible to observe the whole of either
pathway. Therefore, the required differences were
estimated using a difference-in-difference
econometric model.9 This charts transition over time

(with regard to the difference between start and
finish) and the change in that transition due to the
transfer from usual care to pharmaceutical care
(regarding the difference in the difference between
start and finish). Five parameters were estimated:

• survival;
• probability of a specified cost occurring;
• likely magnitude of specified cost given that it has
occurred;

• probability of a utility of one occurring; and
• the likely difference from a utility of one, given that
that difference has occurred.
The independent variables included in the

analytical models, all defined a priori in the study
protocol, were:

• patient’s age, sex, and number of drugs on repeat
prescription at the time of recruitment to the study;

• the time since recruitment to the study and the
square of that time (to estimate non-linear
transition over time);

• a binary variable representing the intervention; and
• the interaction between time and the intervention.

Stata software (version 8) was used to analyse
survival by a parametric Weibull regression model,
and estimated each of the other four parameters by
a generalised linear model with the appropriate link
function. To allow for the effects of time-invariant
patient-specific factors, the generalised linear model
used a multilevel random effects specification for
measurements within patients within primary care
trusts (PCTs).10

Cost-effectiveness analysis
These statistical analyses generated estimates of
the differences in expected costs and QALYs
between pharmaceutical care and usual care. In
turn, this led to an incremental cost-effectiveness
analysis averaged across participants in the study.11

If this were to estimate that pharmaceutical care (or

Mean (SD), £

Pre-control Intervention Post-intervention
period Control period period period

Acute medications 6.75 (26.00) 6.74 (22.70) 7.99 (35.00) 7.16 (30.30)

Repeat medications 46.20 (280.00) 53.90 (274.00) 52.40 (129.00) 52.70 (71.00)

Laboratory tests 3.13 (14.69) 3.47 (15.24) 4.50 (17.51) 4.36 (17.42)

Primary care 21.50 (39.60) 19.30 (34.20) 23.50 (41.70) 23.00 (46.70)

Secondary care 71.90 (557.00) 107.10 (794.00) 151.70 (1252.00) 132.90 (991.00)

Total 149.00 (643.00) 190.00 (1000.00) 240.00 (1179.00) 220.00 (1206.00)

SD = standard deviation.

Table 3. Unadjusted monthly cost of health care by trial period.

Mean Standard deviation

Initial visit
Consultation with participant/carer, minutes 38.2 18.8
Liaison with GP, minutes 5.4 12.5
Time spent on pharmaceutical care before first 28.8 42.4
monitoring visit by participant, minutes
Total time, minutes 72.4 48.0
Fixed cost (including locum cover for all visits), £ 62.90 47.00
Fixed cost (assuming no locum cover), £ 46.30 42.70

Single typical monitoring visit
Consultation with participant/carer, minutes 7.9 9.4
Liaison time with GP, minutes 1.6 5.2
Time spent on pharmaceutical care between 5.7 12.6
successive monitoring visits by participant, minutes
Total time, minutes 15.2 16.6
Fixed cost/visit (including locum cover for 12.50 17.50
all consultations), £
Fixed cost/visit (including locum cover only 11.50 17.40
for home visits), £
Fixed cost/visit (assuming no locum cover), £ 10.20 15.10

Table 2. Resource use and cost per participant of
intervention by pharmacist.
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usual care) was less costly and more effective, it
would ‘dominate’ the alternative. If not, the
incremental cost-effectiveness ratio (ICER), the
incremental cost per additional QALY, would be
reported. To reflect uncertainty in the estimated
costs and QALYs, the results of a Monte Carlo
simulation were summarised in a QALY-cost plane
and a cost-effectiveness acceptability curve that
shows the simulated probability that pharmaceutical
care is more cost-effective than usual care for a
range of cost-effectiveness ‘thresholds’ — what the
NHS might be willing to pay for an extra QALY.

RESULTS
Estimated costs
On average, pharmacists spent over 70 minutes per
participant in setting up their pharmaceutical care
plans (Table 2). This included time spent with the
participant, time spent liaising with their GP, and
time spent drafting the pharmaceutical care plan in
isolation. Pharmacists also spent a mean of
15 minutes per patient monitoring visit. Depending
on whether pharmacists used locums or overtime,
this cost £46–63 per patient set up, and £10–13 per
monitoring visit. This shows that most of the
intervention costs occur at the beginning of care,
when the pharmacist is setting up the care plan.
Table 3 shows that the unadjusted mean monthly

costs of health care per patient show a general
increasing trend over time, although this was not
statistically significant. This may be a function of an
underlying trend, as an already older trial population
ages further, and/or may be the impact of the
intervention. The statistical techniques explicitly
attempt to separate these two potential effects.

Effectiveness
Table 4 shows the unadjusted means, medians, and
standard deviation of the EQ-5D derived utility
scores per patient over the trial period. The raw
unadjusted utilities show a decline from recruitment
to baseline, a trend which is reversed when
measured utility shows an increase at time points
during the intervention. The final after-intervention
score shows a decline from the final intervention
value. As a natural decline over time is, perhaps, to
be expected, this result is indicative of an effective
intervention; however, as with costs, the model will
show these potential effects.

Cost-effectiveness
Table 5 shows the modelled expectations for this
population of patients over the observed period of
time, thereby removing any confounding effect of
time trends. On average, pharmaceutical care costs
an estimated £192 a year more than usual care but
yields slightly greater benefits, namely 0.019 of a
QALY. Dividing the latter into the former, the
incremental cost per additional QALY was estimated
at £10 000.
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n Mean Median SD

Recruitment 743 0.583 0.691 0.277

Baseline (before intervention) 653 0.575 0.689 0.282

3 months (during intervention) 616 0.591 0.690 0.274

12 months (end of intervention) 558 0.601 0.691 0.264

Final (after intervention) 533 0.589 0.689 0.271

SD = standard deviation

Table 4. Mean, median, and standard deviation of EQ-5D
scored utility by trial period.

Simulated Simulated
Variable Expected population mean 5th centile (lower limit) 95th centile (upper limit)

Cost analysis, £
Cost of usual care 1809 1005 2484
Cost of pharmaceutical care 2001 1109 2777
Incremental costs 192 –150 579

QALY analysis
QALYs in usual care 0.595 0.402 0.736
QALYs in pharmaceutical care 0.614 0.405 0.790
Incremental QALYs 0.019 –0.023 0.102

Incremental cost effectiveness ratio, £ 10 000 Pharmaceutical care Usual care dominates
dominates usual care pharmaceutical care

QALY = quality-adjusted life year.

Note: These statistics arise from Figure 1. More than 5% of the simulated scenarios show higher costs of pharmaceutical care
and fewer QALYs (those points lying in the northwest quadrant of the QALY–cost plane in Figure 1). In contrast more than 5%
of simulated scenarios show lower costs of pharmaceutical care and more QALYs (those points lying in the southeast quadrant
of the QALY–cost plane in Figure 1). Hence, the last two columns of Table 5 report the qualitative interpretation of these results
— that the 90% credible interval includes both extremes, namely where pharmaceutical care dominates usual care and usual
care dominates pharmaceutical care.

Table 5. Simulated costs and QALYs over 12 months, adjusted for patient
characteristics by type of care.
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Uncertainty and heterogeneity
The reported expectations were based on
coefficients estimated by the survival, utility, and
cost-regression models. Although unbiased, these
estimates exhibit uncertainty. To take this uncertainty
into account, Table 5 reports the upper and lower
credible intervals based on a probabilistic sensitivity
analysis conducted using Monte Carlo simulation,
with alternative parameters derived from the
regression models’ variance–covariance matrices.
Figure 1 further expresses the uncertainty by

plotting the paired costs and benefits on a
QALY–cost plane and the corresponding simulated
probability that pharmaceutical care is more cost-
effective than usual care in a cost-effectiveness
acceptability curve. As this threshold increases from
zero to infinity, the probability that pharmaceutical
care is more cost-effective than usual care increases
from 0.10 and converges on 0.85. At a threshold
between £20 000 and £30 000 per QALY (as is

consistent with NICE’s threshold range),4 the
probability that pharmaceutical care is cost-effective
lies between 0.775 and 0.812.
Several scenario analyses were undertaken to test

the effect of alternative assumptions about costs on
the results. These included alternative methods of
costing visits, depending on the effect on pharmacies
of patient non-attendance and whether they used
locums. None of these analyses markedly changed
either the average ICER or the probability of cost-
effectiveness.
The modelling approach also permits the

characterisation of systematic variation between types
of patient. Table 6 shows how cost-effectiveness varies
between patients of different ages and differing
numbers of repeat drugs and Figure 2 shows how
expected utility varies between patients of different
ages and differing numbers of repeat drugs. On
average, pharmaceutical care is more cost-effective for
younger patients on fewer drugs as, although the older
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Modelled expectation for average QALYs Costs, £ ICER
patient type Usual PC Difference Usual PC Difference (£/QALY)

75 year old with 5 repeat drugs 0.661 0.680 0.019 991 1080 89 £4661

80 year old with 7 repeat drugs 0.604 0.620 0.016 1411 1566 155 £9515

85 year old with 10 repeat drugs 0.520 0.537 0.017 2207 2510 302 £17 980

90 year old with 15 repeat drugs 0.363 0.383 0.020 4274 4977 703 £35 185

ICER = incremental cost-effectiveness ratio. PC = pharmaceutical care. QALY = quality-adjusted life year.

Table 6. Modelled costs and QALYs over 12 months for patient types under different
methods of care.

Figure 1. Monte Carlo
simulation of costs and
QALYs and cost-effectiveness
acceptability curve.
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patient group are expected to have a similar — and
possibly marginally higher — QALY gain, there are
incremental costs for the younger patient group that
are relatively significantly lower, leading to a lower
ICER.

DISCUSSION
Summary of main findings
RESPECT is the first study to evaluate the cost-
effectiveness of community-based pharmaceutical
care for older patients in the UK. Over 12 months, the
pharmaceutical care intervention cost £192 more per
patient than the usual care model, but led to an
average improvement of 0.019 QALYs. Together, these
findings suggest that the RESPECT model of
pharmaceutical care costs £10 000 for every QALY it
gains. In making decisions about value for money of
treatments, NICE generally uses a threshold of
between £20 000 and £30 000 per QALY.4 This
suggests that, on average, pharmaceutical care is
cost-effective. However, the uncertainty in differential
costs and QALYs means that the probability of the
intervention being cost-effective is between 78% and
81% for this threshold range.

Strengths and limitations of the study
This trial covered five PCTs and adhered closely to its
published design: a randomised multiple interrupted
time series, which provided a robust approach to
evaluating this complex intervention. RESPECT also
exceeded its recruitment targets, and kept attrition
well below target.
However, this analysis covers only 12 months,

reflecting the length of the intervention within each
PCT. Given the potential for much longer use of

pharmaceutical care, it is important to consider how
costs and effects might change over time. The data
suggest that, after 12 months, the QALY benefits of
pharmaceutical care increase. As such, the truncated
period of analysis may have underestimated the full
benefits.

Comparison with existing literature
Although there is evidence that pharmaceutical care
can benefit patients with specific diseases,12 few
studies relate to community pharmacies. Moreover,
although modelling studies have suggested that
pharmaceutical care can achieve savings in specific
populations,13–15 there has been little prospective data
collection in older people in the UK.16 The PEER
study, the only study to assess benefits and costs of
pharmaceutical care, which recruited some UK
patients,17 suggested that such care had a small
effect on health-related quality of life and achieved
small cost savings.18

Implications for future research and clinical
practice
This study’s findings resemble those of the PEER
study;17 however, there is uncertainty in the results of
both studies. The differences in benefits and costs
between intervention and usual care are small and do
not always reach conventional levels of statistical
significance. Although hypothesis tests underpin the
clinical analysis of RESPECT,1 there are good
reasons not to use statistical inference as a basis for
decision making about resource allocation in health
care;19 this is the general approach for economic
analysis supported by NICE. However, policymakers
should be aware of the uncertainty associated with
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encouraging the use of pharmaceutical care.
Although the intervention is more cost-effective than
usual care, on average, the probability of cost-
effectiveness only reaches approximately 80%.
RESPECT evaluated pharmaceutical care for

participants aged over 75 years who were on at least
five ‘repeat’ drugs. The analytical approach implies
that the cost-effectiveness differs across subgroups.
For example, in comparing younger and older
patients, the expected costs are lower in the younger
group for a similar benefit gain. As such, if
pharmaceutical care were to be implemented across
the UK, it is possible that it may positively affect a
population group for whom the cost-effectiveness is
actually better than those observed in the trial that
had a strictly enforced inclusion criteria.
Pharmaceutical care generates modest extra cost

and health benefits compared with usual care. The
mean incremental cost per QALY gained suggests that
it may be cost-effective. However, there is
considerable uncertainty in these findings. Further
research may represent good value for money, not
least to identify the long-term pattern of QALYs
gained, potentially within RESPECT participants.
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