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tive prescribing in an era of national
policy guidance that encourages greater use
of medicines. These national policies (eg, na-
tional service frameworks, National Institute
for Health and Clinical Excellence guidance,
the Quality and Outcomes Framework) are
just some of the most recent driving factors
that are thought to influence GP prescribing
behaviour and costs. Other potential factors
include practice demography,' deprivation,”
including measures of unemployment rates’
and the low-income scheme index,* the
number of GP partners in the practice,” pa-
tient expectation and demand,’ and other ex-
trinsic factors such as expert opinion, peer
pressure, formularies and guidelines, and mar-
keting and sales techniques.” The dispensing
status of a practice is another suggested influ-
ence on prescribing behaviour.® In other
countries, the geographical remoteness of a
practice has been considered to be an influ-
ence on how GPs prescribe.’

In England all GPs prescribe and most of
their patients take their prescriptions to a
community pharmacy. However, practices ac-
corded “dispensing” status are permitted to
dispense the medicines they prescribe to pa-
tients living more than one mile from a phar-
macy and, as of 2004, 16 per cent of GPs
(excluding GP registrars, GP retainers and
locums) in England were authorised to dis-
pense prescriptions.'” GPs offering such a dis-
pensing service receive fees and allowances
payable from the Department of Health.

At the time of this study, the provision of
such a dispensing service was financed by the
listed cost of the drug named on the pre-
scription plus an addition proportional to that
cost (the “on-cost”) plus a dispensing fee, plus
a container allowance. It is the link between
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the income for a dispensing doctor and what
is written on the prescription (drug and
quantity) that brings about the potential con-
flict of interest when GPs both prescribe and
dispense.'” The potential influence that dis-
pensing status may have on a GP’s prescribing
behaviour and costs has been a topic of recent
debate” and has been the subject of various
quantitative analyses.”" There is evidence
that dispensing practices in Cornwall are dif-
ferent from dispensing practices elsewhere in
England in that their prescribing costs appear
to be equal to, or slightly less, than those of
their non-dispensing counterparts, although
the greater use of branded drugs by dispens-
ing practices appears a constant observation."”

Our main aim was to investigate and
analyse differences in prescribing costs be-
tween dispensing and non-dispensing prac-
tices, and to explore the attitudes and beliefs
that GPs hold in relation to doctor dispens-
ing. Our hypothesis was that dispensing prac-
tices in West of Cornwall PCT have
prescribing costs that are similar to those of
non-dispensing colleagues (to refute the gen-
erally held view that dispensing status is an
adverse influence on prescribing behaviour)
and that there are identifiable factors associ-
ated with dispensing practices that encourage
cost-effective prescribing. About 155,000
people live in West of Cornwall PCT, which
covers an area characterised by a high pro-
portion of elderly people and some pockets
of high deprivation. There are 98 GPs and 25
practices, with 11 of the practices (39 GPs)
holding dispensing status, representing about
40 per cent of GPs and approximately 17 per
cent of the population.

The study combined a mixture of quanti-
tative research (an analysis of prescribing
data), and qualitative research (interviews
with individual GPs, both dispensing and
non-dispensing). It is the results of the analy-
sis of prescribing data that are presented here.
The results of the qualitative research will be
submitted for publication in due course.

Method

All 25 practices in West of Cornwall PCT
were categorised into dispensing (11 prac-
tices) or non-dispensing (14 practices). The
quantitative examination of prescribing costs
involved an analysis of prescribing data for
dispensing and non-dispensing practices for
2002—-03. All data were extracted from the
Prescription Pricing Authority prescribing
toolkit reports. Aggregated prescribing costs

ere quantitative difterences in the
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Abstract

Aim

To compare prescribing costs of non-dispensing
and dispensing doctors, to ascertain significant
differences in the use of specific categories of
drugs and to identify other factors contributing to
differences in overall prescribing costs.

Design
Quantitative analyses.

Subjects and setting

All 25 practices in West of Cornwall Primary Care
Trust, categorised into dispensing or non-
dispensing practices.

Results

There was no significant difference in aggregated
prescribing costs for dispensing and non-
dispensing practices, although dispensing
practices had significantly higher costs for drugs
used for musculoskeletal disorders and had
larger savings available from increased use of
generic drugs. Two variables from the set of
independent variables were significantly
associated with the variation between practices
in their prescribing costs. These were the
percentage of new drugs cost and the Index of
Multiple Deprivation. This model explained 37%
of the variability in average prescribing costs.

Conclusions

This analysis does not support the commonly held
view that prescribing costs per patient for
dispensing practices are substantially greater
than for patients belonging to non-dispensing
practices. Practice prescribing costs were
positively associated with the percentage of new
drugs prescribed and negatively associated with
decreasing deprivation.

were compared across a number of parame-
ters including total costs per weighted popu-
lation (updated ASTRO-PUs),' costs per
weighted population for specific therapeutic
areas (STAR-PUs)'" at British National
Formulary chapter level, costs per weighted
population for specialist drugs (generally ac-
cepted to be drugs normally initiated by a
hospital specialist), and potential savings for
each practice if their top 20 branded prepara-
tions had been prescribed generically.
ASTRO-PUs and STAR-PUs are methods
of indirectly standardising prescribing cost
data using the age and sex of the practice
population. Means for the two groups of
practices (dispensing and non-dispensing)
were computed by aggregating the individual
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practice values, ie, summing costs for all prac-
tices and dividing by the sum of all practices’
ASTRO-PUs to produce an average cost per
ASTRO-PU. Standard statistical procedures
for the comparisons of means of paired data
(chi squared test) were used.

Average prescribing costs across all prac-
tices were further analysed using multiple lin-
ear regression with  dispensing/non-
dispensing as an explanatory variable. Other
explanatory variables, mainly those previously
shown to affect prescribing costs, were also
tested (see Panel). The values for these vari-
ables were either extracted from the PPA pre-
scribing toolkit or were obtained locally.

The variables used included measures of
deprivation using the Index of Multiple
Deprivation (IMD)” from 2004, and 2004
values for the low-income scheme index
(LISI). The former has seven different do-
mains: income, employment, health and dis-
ability, education, housing, environment and
crime.

IMD practice values were obtained by
linking the residential postcode of individuals
registered with the practice to a geographical
area (a census super output area) using a geo-
graphical lookup table grid and therefore as-
signing a deprivation score representative of
the area in which they live. A deprivation
score linked to the residences of all patients
registered with a practice can then be calcu-
lated. LIST practice values were used as a proxy
for poverty because they represent the per-
centage of registered patients who are exempt
from prescription charges because of low in-
come. Other variables were practice training
status, number of GP whole time equivalents
(WTEs), population size and population per
GP WTE, and the percentage of practice drug
expenditure on new drugs (ie, being moni-
tored by the Committee on Safety of
Medicines, eg, BNF “black triangle” drugs).

A stepwise forward regression was con-
ducted in which variables were entered into
the model in steps taking the one that ex-
plains the most significant amount of variance
first and continuing until the remaining vari-
ables did not explain a significant amount of
variance. Stepwise models are generally
thought to be a better guide to predicting in-
dependent variables than models not struc-
tured by statistical criteria.

The accuracy of the prediction depends,
among other things, upon the strength of the
relationship between the dependent and the
independent (explanatory) variables. This is
measured in terms of the square of the multi-
ple correlation coefficient, ie, the R? statistic.
A maximum value of 1 represents a very
strong relationship with all the variation in
the data being accounted for by the inde-
pendent variables, while an R? value of zero
indicates no relationship. In practice, values
between 0 and 1 are encountered.

Data were analysed using the Microsoft
Excel for Windows package and the Statistical
Package for the Social Sciences. Ethics com-
mittee approval was not sought as no patient-
specific data were analysed.
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Explanatory (independent)
variables used in the
multiple linear regression

Dispensing status

Index of Multiple Deprivation

Low Income Scheme Index

Training practice status

Number of GP whole time equivalents
Practice population

Population per WTE

Percentage new drugs cost

Results
Aggregated prescribing data (all prescribing,
and broken down into the main subheadings
of therapeutic areas classified according to
BNF chapters, as well as for specialist drugs
and generic prescribing savings from the top
20 brands) for dispensing and non-dispensing
practices are shown in Table 1. Net ingredient
cost per weighted population was signifi-
cantly higher for dispensing practices (£1.78
per STAR-PU) than for non-dispensing
practices (/£1.41 per STAR-PU) only for
drugs used for musculoskeletal disorders
(BNF chapter 10). Savings available from in-
creased use of generic drugs was also signifi-
cantly greater for dispensing practices (£0.14
per ASTRO-PU v £0.05 per ASTRO-PU).
The results from the linear multiple re-
gression analysis (data not shown) using all
the explanatory variables explained 63 per
cent (adjusted R? value) of the variability in
average prescribing costs. In the main, ex-
pected associations between the explanatory
variables and average prescribing costs were
apparent. A reduction in prescribing costs was
significantly associated with rising values of
IMD (and therefore decreasing deprivation)
(P=0.017), with an increase in the number of
GP WTEs (P=0.006), and with the ratio of
population per GP WTE (P=0.017). Higher
average prescribing costs were significantly
associated with larger practice populations
(P=0.004) and with the percentage of new
drugs cost (P=<0.001). There was no signifi-
cant association between prescribing costs

Table 1: Analysis of prescribing costs

Area of prescribing NIC per weighted population

Dispensing  Non-dispensing

All prescribing £32.81 £31.83
Gastrointestinal £1.34 £1.24
Cardiovascular £2.43 £2.39
Respiratory £1.61 £1.68
Central nervous system £2.09 £2.16
Infections £1.17 £1.03
Endocrine £2.02 £2.00
Musculoskeletal £1.78* £1.41
Skin £1.13 £1.11
Specialist drugs £2.02 £1.85
Savings on generic

prescribing £0.14* £0.05

*P<0.05 (chi squared); NIC = Net ingredient cost

and whether the practice was a dispensing or
a training practice.

The results of the stepwise forward regres-
sion model (data not shown) demonstrated
that two of the independent variables were
significantly associated with the variation be-
tween practices in their prescribing costs, and
this model explained 37 per cent of the vari-
ability in average prescribing costs. The first of
these was the percentage of new drugs cost
(P=0.001) — as the proportion of new drugs
prescribed increased so did the average pre-
scribing cost for the practice. The second sig-
nificant variable was the IMD (P=0.039),
where increasing values of the variable (and
therefore decreasing deprivation) were associ-
ated with declining costs.

Discussion

Unlike most other previously published stud-
ies, this analysis does not support the com-
monly held view that overall prescribing costs
for dispensing practices are greater than for
patients belonging to non-dispensing prac-
tices. This is illustrated by a non-significant
difference in the mean cost values of 98p per
weighted patient. Significant differences
(higher values for dispensing practices) were
seen only for drugs used for musculoskeletal
disorders and in savings available from in-
creased use of generic drugs. The latter find-
ing is not unexpected and has been reported
previously.” Greater use of branded rather
than generic non-steroidal anti-inflammatory
drugs by dispensing practices may be a con-
tributing factor to the higher costs for drugs
used for musculoskeletal disorders, as may the
increased use of newer more expensive
NSAIDs. Further detailed prescribing analysis
is required to confirm these assumptions.

The eftect of the number of doctors
within a practice on prescribing costs is fairly
complex. The number of doctors within a
practice has associations with the volume of
prescribing and previous work has demon-
strated a positive influence on prescribing
costs from an increasing number of doctors
per patient.” This fits in with our analysis that
included all variables where we saw lower
costs associated with the ratio of population
per GP WTE, ie, as the number of patients
per WTE increases, prescribing costs fall. If
we assume the opposite also applies (ie, a de-
creasing number of patients per WTE is asso-
ciated with higher prescribing costs) then this
is explained by patients having access to an
increasing number of GPs, allowing the pa-
tient more time with the GP and resulting in
higher prescribing costs. Although we also
saw that prescribing costs tended to fall as the
number of GP WTEs increased, it is impor-
tant to note that this is the absolute number
of WTEs as opposed to a ratio of patients per
WTE.

The stepwise model, which explained 37
per cent of the variability in average prescrib-
ing costs, suggests that for each one per cent
increase in the proportion of prescribing costs
accounted for by new drugs, there is an esti-
mate of £1.23 increase in average prescribing
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costs. Prescribing of new drugs is a major
driver in prescribing costs, and variability in
GP prescribing of new drugs appears to relate
not only to levels of acquired knowledge
about the drug but also to differences in sub-
jective and ideological beliefs.” Drug com-
pany representatives are seen as an important
source of information about new drugs for
GPs, and it has been suggested” that GPs who
see drug representatives tend to be those who
are isolated from their colleagues and to work
in deprived areas.

For each unit increase in IMD (and hence
decreasing deprivation) we saw a decrease in
average prescribing costs of £2.23.This is an
expected association in that it can be postu-
lated that material deprivation causes in-
creased morbidity, which in turn causes
increased prescribing costs if the morbidity is
detected and treated. A measure of material
deprivation should therefore be positively as-
sociated with prescribing costs” (we saw de-
creasing costs with decreasing deprivation),
although deprivation has not always been re-
ported as being associated with higher pre-
scribing.”” A greater understanding of this
pattern would be achieved by exploring the
distinctive contributions of the various do-
mains within the IMD.

Limitations of the study include categoris-
ing practices as “dispensing” no matter what
proportion of the practice population was
registered as dispensing patients. It is not clear
if there are substantial differences in the way
dispensing doctors prescribe for their dis-
pensing patients as opposed to their non-
dispensing patients. In other words, when
practices dispense for only a small percentage
of their practice list, is there a clear delin-
eation in how the two groups of patients (dis-
pensing and non-dispensing) are treated?

Analysis conducted at the level of general
practice (eg, prescribing costs) is difficult
when also using measures of deprivation for a
super output area (eg, IMD) because of the
necessary assumptions about how patients
distribute themselves among practices. A dep-
rivation measure that is assigned to a group of
people (eg, a general practice population) is
only an aggregate measure of the experience
of that group and any single individual within
that group may experience a different level of
deprivation. Hence an association seen at the
group level (eg, with prescribing costs) may
therefore not apply at the individual level.
(Assuming it does apply is known as the eco-
logical fallacy, defined as a situation that can
occur when a researcher or analyst makes an
inference about an individual based on aggre-
gate data for a group.) There are recognised
limitations in using LISI as an independent
variable in that this measure only records the
low-income status of the population receiv-
ing dispensed medicines, and does not con-
sider the status of the population not
receiving medicines. Hence there might be
an expectation that an index score derived
from prescribing data would have a strong
correlation with volumes of prescribing. We
also note that the number of GPs in this data
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set was based on routinely collected informa-
tion that may not include accurate informa-
tion on part-time GPs or GPs in training.

In addition, it is recognised that the pre-
scribing picture is complex, and many things,
including patient demographics, practition-
ers” approach to diagnosis and treatment, and
the medicines they choose to prescribe con-
tribute substantially to variation in prescrib-
ing costs. Explanatory regression models can
be difficult to interpret when only some of
the many possible influences are included, es-
pecially as these influences are so often corre-
lated, eg, the tendency of different
deprivation measures to be highly related.
Those variables that are included may be act-
ing as surrogates for others that have not been
considered. Hence the major conceptual lim-
itation of all regression techniques is that one
can only ascertain relationships, but can never
be sure about underlying causal mechanism
and there may be “multicolinearity”, the ef-
fects of which are difficult to gauge in studies
of this sort.

This small study is restricted to just one
PCT in Cornwall and Isles of Scilly with data
collected for just one year, and it is acknowl-

edged that doctor dispensing occurs in only a
small number of primary care trusts across
England. However, recent national policy is-
sues, such as the introduction of category M
prices within the Drug Tarift have the poten-
tial to influence dispensing doctor prescribing
behaviour, and changes to how dispensing is
reimbursed and remunerated were intro-
duced in April 2006 with the aim of remov-
ing the direct link between income and that
which is written on the prescription. The po-
tential consequences of doctor dispensing
have warranted investigation and considera-
tion at both national and international level,
with studies investigating considerations of’
both a financial nature and impact on quality
of care.”
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