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Objectives: To estimate the total health gain from improving the quality of care among patients with
cardiovascular disease in line with the quality indicator targets in the new contract for general practitioners
(GPs) in the UK.
Design: Statistical modelling, applying population impact measures to estimate cardiovascular health
gains from achieving treatment targets in the GP contract, taking into account current levels of treatment
and control.
Main outcome measures: Number of events prevented in the population over 5 years applied to a
notional general practice population of 10 000.
Results: The greatest health gain in those aged 45–84 years would come from reaching cholesterol
reduction targets. This could prevent 15 events in people with coronary heart disease, seven events in those
with a history of stroke, and seven events in those with diabetes. Achieving blood pressure control targets
in hypertensive patients without the above conditions could prevent 15 cardiovascular events, with further
benefits from reducing blood pressure in patients with high blood pressure and coronary heart disease,
stroke, or diabetes. Achieving other targets would have smaller impacts because high levels of care are
already being achieved or because of the low prevalence of conditions or associated event risk.
Conclusion: It is possible to quantify the health gain to a practice population of achieving quality targets
such as those set in the new GP contract. The amount of health gain is sensitive to current quality of care,
prevalence of conditions, and risk factors, and to the size of change anticipated. Nevertheless, it appears
that significant health gains could result from achieving the proposed quality targets.

M
anagers of healthcare systems throughout the world
are seeking to maximise their effectiveness and cost
effectiveness. At the same time there is a drive in

many countries for greater accountability from health
professionals. The UK government has responded to this by
proposing a radical change in the way that general practi-
tioners (GPs) are paid, with a substantial proportion of their
income potentially tied to a wide ranging and complex set of
quality indicators included in the current (‘‘new’’) GP
contract.1

The new GP contract provides financial incentives for the
achievement of a set of 76 clinical quality indicators covering
10 disease groups, including coronary heart disease (and left
ventricular dysfunction), stroke, hypertension, diabetes,
chronic obstructive pulmonary disease, epilepsy, hypothyr-
oidism, cancer, mental health, and asthma. These include the
availability of disease registers and standards for the
processes of: diagnosis and investigation, referral, clinical
monitoring and review; recording and management of risk
factors for complications; and treatment and control of risk
factors and disease. There are also 56 quality indicators for
five organisational and management areas including the
quality of systems for managing patient records and
information or information technology; methods of commu-
nication with patients; training and appraisal of staff; and
medicines management. Finally, there are quality indicators
for the accessibility of the practice, length of appointment
times, and for undertaking and acting on the results of
patient surveys.1 Between 30% and 50% of a GP’s income may
be dependent on meeting the targets specified in the contract.
The UK is not the first government to introduce a large

scale incentive scheme for primary care quality. The

Australian government, for example, now rewards practices
that meet accreditation standards relating to use of informa-
tion technology, provision of after hours care, teaching, and
quality of prescribing.2 3 However, the British proposals are
much more extensive and specific.
A systematic review recently examined the level of quality

of care delivered by primary care services in the UK, New
Zealand and Australia.4 Another recent study explored
predictors of quality of care in a large number of UK
practices.5 These studies found wide variation in the quality
of care between general practices in the UK. This suggests
that there are substantial opportunities to improve health by
improving the quality of primary care, at least in some
practices. If the financial incentives offered by the contract
are successful in producing major changes in clinical practice,
significant health gain should result. While GPs are likely to
respond to financial incentives aimed at improving quality of
care,6 7 there remains an important question as to how much
total health gain is likely to result at the practice level. The
targets proposed in the contract are challenging. However,
there is evidence from diabetic registers and from other
quality improvement schemes that achieving these targets is
possible.8

We have conducted a study with the aim of estimating the
potential health benefits that would result if a number of
quality indicators included in the current GP contract relating
to aspects of cardiovascular disease (CVD) management were
to be met. To make the health benefit estimates more
meaningful, we have calculated health gain for a hypothetical
general practice population of 10 000 with the age and sex
distribution of England and Wales. The indicator targets were
selected on the basis that there was likely to be significant
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health gain from achieving them, and that the health gain
could be estimated with reasonable precision using data from
clinical trials and large scale observational studies.

METHOD
We used mathematical modelling that incorporates published
data on the effectiveness of interventions and the current rate
of performance to estimate the health benefits of increasing
the performance of five cardiovascular disease indicators in
the new GP contract as applied to a hypothetical general
practice population. The five different interventions were:

N aspirin;

N cholesterol lowering treatment;

N hypertension management;

N treatment with angiotensin converting enzyme (ACE) or
angiotensin 2 (A2) inhibitors;

N influenza immunisation.

The potential health impact of these indicators relates to
the management of coronary heart disease (CHD), stroke,
diabetes, CHD and heart failure, hypertension, and cardio-
vascular disease in general.

Prevalence of disease and risk factor levels
The prevalences of CHD, stroke, diabetes, and hypertension
were estimated from the 1998 Health Survey for England.9

Our category of ‘‘hypertension’’ excludes people with
hypertension who also have diabetes, stroke, or CHD because
we estimate the benefit of blood pressure reduction in those
groups separately. For heart failure due to left ventricular
systolic dysfunction we used prevalence estimates from a
recent UK population based epidemiological study.10 As the
proposed relevant indicator only relates to patients with heart
failure due to CHD, we adjusted our prevalence estimates for
heart failure using data from a population based study of the
aetiology of heart failure.11

Proportion of patients eligible for treatment
The incremental proportion of the population eligible for the
intervention (Peinc) equates to the ‘‘target’’ value of the GP
quality indicator minus the proportion of patients who are
currently receiving treatment. The ‘‘target’’ value only relates
to those patients with no contraindication to the treatment.
Data on cholesterol and blood pressure levels were

obtained from the 1998 Health Survey for England.9 In
the absence of timely and accurate data of current treat-
ment levels from population based disease registers, we
used a long standing primary care data collection project
from Northumberland (Northumberland Morbidity and
Epidemiology Data Interchange and Comparison Scheme)
which collects data from all 52 practices serving a population
of over 300 000 and from a population based survey of
treatment status.12 13 As we could not obtain published
estimates of the uptake of A2 antagonists we have assumed
a ratio of 8.5:1 between uptake of ACE inhibitors and A2
antagonists based on local unpublished data from audit of
care of heart failure.14 As the proposed indicator for ACE
inhibitors and A2 antagonists relates to patients with heart
failure and CHD, we assumed that uptake of these drugs in
heart failure is independent of CHD status, and used uptake
data from a population based survey of treatment status.13

The proposed indicators include the uptake of ‘‘aspirin, other
antiplatelet agents or warfarin’’ in eligible patients with CHD
and stroke. For simplicity, we opted to model only the impact
of aspirin treatment. In practice, this represents the great
majority of such patients and the contraindication profile
(such as predisposition to bleeding) is very similar for all of
the above drugs.

Baseline risk estimate
The baseline risk for cardiovascular events among hyperten-
sive patients and diabetics without a history of CHD, stroke,
or heart failure was estimated by calculating the risk for each
participant in the 1998 Health Survey of England9 using the
Framingham equation15 and then calculating the mean risk
among subjects of a particular sex and age. This implies that
a cardiovascular event is defined as per the Framingham
study and includes angina pectoris, myocardial infarction,
death from CHD, stroke, congestive heart failure, peripheral
vascular disease, and death from cardiovascular disease.15 The
baseline risk for patients with CHD, stroke and heart failure
was assumed to be 1.5, 2.0 and 3.5 times, respectively, the
risk of those without a history of CHD, stroke and heart
failure. For influenza mortality we have used estimates of
underlying respiratory and circulatory deaths from US data
(as coded influenza deaths underestimate mortality due to
influenza).16 17 Since influenza mortality is greater in those
with a chronic disease, we have multiplied these rates by 2.5
as an estimate of the relative risk of influenza mortality
among the groups covered in this paper.18–20

Relative risk reduction for all cardiovascular events
and for all cause mortality
Data from recently published meta-analyses or, in the
absence of meta-analyses, from large randomised controlled
trials in the most appropriate populations and settings were
used to obtain the estimates of relative risk reduction (RRR)
(table 1). For ACE inhibitors and A2 antagonist monotherapy
we have assumed a similar effect size.21 We used 5 year RRR
where published, otherwise we assumed that, despite
different follow up periods for many of the trials, the
published RRR is time independent and applies to 5 year
mortality as well. We have applied RRR estimates to all
eligible patients not currently treated, independent of age,
sex, and disease stage/severity. This was justified by the
observation of such independence for various cardiovascular
treatments among treatment subgroups in the randomised
controlled trials22–24 and by relevant suggestions in the
literature.25–27 The cardiovascular disease end points in
the trials were not defined exactly the same as in the
Framingham study but we have assumed that the RRR are
similar.

Estimating the number of events prevented
We have used a previously described method for estimating
the benefit to a notional population of increased use of
effective treatments.28 The calculation involves multiplying
the number of patients with the condition who are eligible for
treatment by the baseline risk for the adverse event, the
estimated RRR associated with the use of the intervention,
and the additional proportion of the population treated from
an incremental increase in the use of the intervention.
For categorical variables, the number of events prevented

in your population (NEPP) by the intervention is calculated
as:

NEPP=n 6 pr 6 (1 2 ci) 6 pe 6P6RRR

where n=number of people in the practice population
(10 000 6 proportion in a particular age group in this
exercise), pr=prevalence of the disease in the population,
ci=proportion of patients with a contraindication to the
medication, pe=proportion of the prevalent population
eligible for the intervention, P=probability of the outcome
of interest (baseline risk) during chosen follow up period,
and RRR=relative risk reduction associated with the
treatment.
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We have assumed a risk period of 5 years and a base
population of 10 000 with the age and sex distribution of
England and Wales in 2000.29 The risk period of 5 years was
chosen because it is in the range suggested for use with the
Framingham equations and because it is similar to the mean
follow up period for the trials and meta-analyses used to
estimate relative risk reductions.
In this paper peinc is used instead of pe to indicate that we

are estimating the effect of an incremental increase in the
uptake of the intervention from the current level within a
practice to the level specified in the quality indicator targets.
As an example, consider the number of cardiovascular

events prevented by the incremental increase in aspirin
among men aged 45–64 years. The nominal population of
10 000 has 1154 (11.54%) men aged 45–64 years of which 96
(8.35%) have CHD. The target is to increase the use of aspirin
to 90% of those patients who have no contraindication to
aspirin. If we assume that 10% of people have a contra-
indication, then 87 of the men in this population are
candidates for treatment. The current treatment level is
81% indicating that 70 of them are already treated. This
represents an incremental increase in the use of aspirin of 9%
and the NEPP is:

115460.08356(1 2 0.10)60.0960.12860.25 = 0.25

This indicates that increasing the level of treatment with
aspirin to 90% (from 81%) among those with no contra-
indication will prevent 0.25 cardiovascular events in this
nominal population of 10 000 people during a 5 year period.
The NEPP associated with each intervention was calculated

for men and women separately and for age groups 45–
64 years and 65–84 years. We have not included people aged
less than 45 years or older than 85 years, largely because of
the instability of estimates of both treatment uptake and risk
factor levels among these age groups in the available data
sources.
For continuous variables (such as ‘‘target’’ cholesterol and

blood pressure levels) a different strategy was adopted.
MacMahon et al suggested that the relationship between
diastolic blood pressure and the risk of a coronary event is
linear and that each 2.5 mm Hg reduction is associated with
a 19% reduction in stroke and an 11% reduction in coronary

events.30 We have estimated the relative reduction in events
associated with achieving the GP contract targets of control-
ling blood pressure of 70% of patients with CHD, stroke, or
hypertension to below the target of 150/90 mm Hg and 55%
of patients with diabetes to below 145/85 mm Hg. To do this
we estimated the benefit of reducing the diastolic blood
pressure in all patients outside the target level in decrements
of 2.5 mm Hg until 70% of patients reached the target level.
Once the diastolic blood pressure of an individual fell below
the target level they did not participate in subsequent
decrements. At each step we assumed that systolic blood
pressure fell by 5 mm Hg for each 2.5 mm Hg reduction in
diastolic blood pressure.30 We then estimated the average
reduction in risk of CHD by summing the benefits from
lowering blood pressure in all patients subject to one or more
decrements. A similar strategy was adopted for the target to
achieve a cholesterol level of ,5.0 mmol/l among 60% of
people with CHD, stroke, and diabetes. We assumed that
every 0.2 mmol/l decrement in cholesterol was associated
with a reduction in risk of 10% for cardiovascular events.31 32

Sensitivity analysis
One way sensitivity analysis was performed by sequentially
varying the estimates of aspirin uptake and the proportion of
patients with CHD, stroke, and diabetes whose cholesterol
reached the indicator target.
Using the methods described above we were able to

estimate the health gain, expressed as numbers of adverse
events prevented, for a range of interventions relating
cardiovascular diseases in a hypothetical general practice
population of 10 000 in England and Wales.

RESULTS
Prevalence of diseases
Men are more likely to have CHD, stroke, diabetes, and CHD
complicated by heart failure than women, particularly in the
younger age group (table 2). There is also a marked increase
in the prevalence of all diseases with age.

Impact of cholesterol management targets
In a nominal population of 10 000 people and over a 5 year
period, lowering total cholesterol in patients with recorded
values above 5.0 mmol/l has the potential to prevent the

Table 1 Estimates of relative risk reduction of cardiovascular events and all cause
mortality

Disease (intervention) Outcome Relative risk reduction (RRR)

CHD (aspirin) Cardiovascular events* 25%34

CHD and HF (ACE inhibitors/A2
antagonists)

Death or hospitalisation
for HF

26%24

Stroke (aspirin) Cardiovascular events* 22%34

CHD (influenza immunization) Deaths from influenza 50%27

Hypertension (antihypertensive
treatment)

Cardiovascular events* 11% reduction in CHD and 19% reduction
in stroke30 per 2.5 mm Hg reduction in
DBP

Hypertension and CHD
(antihypertensive treatment)
Hypertension and stroke
(antihypertensive treatment)
Hypertension and diabetes
(antihypertensive treatment)
High cholesterol and CHD
(cholesterol lowering treatment)

Cardiovascular events* 10% reduction in CVD events per
0.2 mmol/l reduction31 32

High cholesterol and stroke
(cholesterol lowering treatment)
High cholesterol and diabetes
(cholesterol lowering treatment)

CHD= coronary heart disease; ACE= angiotensin converting enzyme; A2=angiotensin 2; HF = heart failure;
DBP = diastolic blood pressure; CVD= cardiovascular disease.
*Defined as per Framingham study.15
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greatest number of cardiovascular events (defined as angina
pectoris, myocardial infarction, death from CHD, stroke,
congestive heart failure, peripheral vascular disease, and
death from cardiovascular disease). In particular, among
people with CHD, stroke and diabetes, the number of
cardiovascular events that will be prevented by reaching the
cholesterol management targets is 15.5, 7.2 and 6.5,
respectively (tables 3 and 4).

Impact of hypertension management targets
Meeting the hypertension management targets will prevent
3.6, 2.9, and 2.9 events among people with CHD, stroke, and
diabetes, respectively (tables 3 and 4). A further 15.5 events
will be prevented by meeting the blood pressure targets in
hypertensive patients without CHD, stroke, or diabetes.

Impact of targets relating to aspirin, ACE inhibitors/
A2 antagonists, and influenza immunisation
Aspirin is already widely used to treat patients with CHD and
stroke, and patients with CHD complicated with heart failure
are already likely to be receiving either an ACE inhibitor or an
A2 antagonist. Achieving the quality indicator targets for
these treatments will therefore only result in a small increase
in their uptake and will only prevent a small number of
events in these patient groups (tables 3 and 5). Due to the
low baseline risk of deaths from influenza, despite the high
relative risk reduction, the numbers of lives saved from
increasing influenza immunisation is very small.

Sensitivity analysis
The above estimates for aspirin use are based on data from
Northumberland. The data indicate that 81% of men with
CHD aged 45–84 years are currently being treated with

aspirin and therefore the incremental increase to achieve the
targets is 9%. This will result in the prevention of 0.74 events
over the next 5 years. If, as reported elsewhere,33 only 64% of
CHD patients are receiving aspirin treatment, then 2.17
events would be prevented over the same time period by
achieving the GP contract targets. In general, for every 1%
reduction in the proportion of CHD patients currently
receiving aspirin therapy, the effect of achieving the aspirin
targets of the GP contract will result in the prevention of
approximately 0.083 more events.
Achieving the targets for cholesterol lowering may be

difficult. The effect of achieving smaller reductions in
cholesterol than specified in the targets can be estimated
using the same methods. For example, if our notional
practice achieves the contract target of getting 60% of CHD
patients below 5.0 mmol/l, based on cholesterol levels
observed in the 1998 Health Survey we would expect this
to prevent 6.4 events among women aged 45–84. If a practice
was only able to get 50% of this group of patients to achieve
cholesterol levels below 5.0 mmol/l, it could expect to prevent
5.8 events.

DISCUSSION
Meeting the 2003 GP contract quality targets for cardiovas-
cular disease will prevent a quantifiable number of cardio-
vascular events over a 5 year period. The number of events
prevented would be noticeable even in a practice with a
population of around 10 000 people. The greatest gains would
come from meeting targets for cholesterol and blood pressure
reduction. Smaller gains are likely to be achieved by meeting
other targets, generally because the standard of care is
already high and/or the prevalence of the condition is low.
This also means that the population impact of achieving the

Table 2 Age and sex specific prevalence of coronary heart disease, stroke, diabetes,
hypertension, and coronary heart disease/heart failure in a ‘standard’ general practice
population of 10 000 patients

Disease

Men Women

45–64 years 65–84 years 45–64 years 65–84 years
(n = 1154) (n = 384) (n = 1166) (n = 440)

CHD9 8.4% 21.5% 3.8% 14.6%
Stroke9 2.1% 7.8% 1.4% 6.1%
Diabetes9 4.1% 7.5% 2.3% 6.3%
Hypertension9 18.8% 19.7% 19.0% 29.5%
CHD + HF10 11 0.8% 2.8% 0.2% 2.0%

CHD= coronary heart disease; HF = heart failure.

Table 3 Number of cardiovascular events prevented by the increased use of effective interventions for each of the different
disease groups

Intervention Disease
Target proposed in GP
contract

Estimate of level currently being
achieved

No of CVD events prevented
over 5 year period45–64 years 65–84 years

Cholesterol lowering
treatment

CHD 60% (5.0 26%9 21%9 15.5
Stroke 30%9 23%9 7.2
Diabetes 30%9 30%9 6.5

Blood pressure lowering
treatment

CHD 70% (150/90 76%9 60%9 3.6
Stroke 70% (150/90 72%9 49%9 2.9
Diabetes 55% (145/85 45%9 38%9 2.9
Hypertension 70% (150/90 56%9 32%9 15.5

Aspirin CHD 90% 81%12 81%12 1.1
Stroke 90% 81%12 81%12 0.4

ACE inhibitors/A2
antagonists

CHD and HF 70% 74%13 59%13 1.2

Influenza vaccination CVD 85% 56%12 85%12 0.03*

CHD= coronary heart disease; ACE = angiotensin converting enzyme; A2=angiotensin 2; HF = heart failure; CVD= cardiovascular disease.
*Events prevented by influenza vaccination refer to influenza mortality and not cardiovascular events.
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quality indicator targets will be less at practices already
achieving high levels of treatment and control of cardiovas-
cular risk factors. Due to the high baseline risk among those
aged 85 or more, our exclusion of this age group under-
estimates the potential population benefit. Had we felt able to
include these groups, there looked to be significant additional
health gains in the very elderly.
We have examined outcome measures of cardiovascular

disease because it is relatively simple to obtain information to

allow calculations to be made. A number of components of
the proposed GP contract cannot be quantified in this way
due either to lack of effectiveness evidence or uncertainty
that they will directly lead to quantifiable health gain. For
example, we have not addressed other potential sources of
health gain such as reducing the prevalence of smoking. This
is because it is difficult to link the quality indicators of
recording smoking status and offering smoking cessation
advice to specific reductions in smoking prevalence. Also, to

Table 4 Coronary heart disease, stroke, diabetes and hypertension patients. Number of cardiovascular events prevented by
improving control of blood pressure and cholesterol

Condition/intervention Sex Age group
Current % of patients
within target level

Baseline risk of
CVD event

Reduction in number of
CVD events (n)

CHD/blood pressure lowering
treatment

M 45–64 73% 12.8% 0.00
65–84 62% 30.0% 2.37

F 45–64 74% 6.6% 0.00
65–84 59% 18.2% 1.21

CHD/cholesterol lowering
treatment

M 45–64 25% 12.8% 3.20
65–84 29% 30.0% 5.91

F 45–64 21% 6.6% 0.88
65–84 10% 18.2% 5.47

Stroke/blood pressure lowering
treatment

M 45–64 56% 17.0% 0.27
65–84 49% 40.0% 1.54

F 45–64 79% 8.8% 0.00
65–84 51% 24.2% 1.08

Stroke/cholesterol lowering
treatment

M 45–64 26% 17.0% 1.25
65–84 33% 40.0% 3.59

F 45–64 27% 8.8% 0.44
65–84 11% 24.2% 1.94

Diabetes/blood pressure lowering
treatment

M 45–64 43% 18.0% 0.55
65–84 46% 28.6% 1.11

F 45–64 48% 14.3% 0.27
65–84 29% 23.5% 0.99

Diabetes/cholesterol lowering
treatment

M 45–64 32% 18.0% 2.09
65–84 45% 28.6% 1.95

F 45–64 20% 14.3% 0.94
65–84 17% 23.5% 1.54

Hypertension/blood pressure
lowering treatment

M 45–64 54% 10.6% 5.00
65–84 29% 21.0% 3.40

F 45–64 58% 6.3% 2.41
65–84 34% 13.1% 4.64

CHD= coronary heart disease; CVD= cardiovascular disease.

Table 5 Coronary heart disease, stroke and coronary heart disease/heart failure patients. Number of cardiovascular events
prevented by increasing uptake of aspirin, ACE inhibitors/A2 antagonists and influenza immunisation

Condition
(intervention) Sex Age group

Current
treatment level

Incremental increase in
treatment in those not
contraindicated (peinc)

5 year baseline risk of
CVD event (P) NEPP for CVD events

CHD (aspirin) M 45–64 81% 9% 12.8% 0.25
65–84 81% 9% 30.0% 0.49

F 45–64 80% 10% 6.6% 0.07
65–84 80% 10% 18.2% 0.26

Stroke (aspirin) M 45–64 81% 9% 17.0% 0.07
65–84 81% 9% 40.0% 0.21

F 45–64 80% 10% 8.8% 0.03
65–84 80% 10% 24.2% 0.13

CHD/HF (ACE
inhibitors/A2
antagonists

M 45–64 80% 0% 29.8% 0.00
65–84 64% 6% 70% 0.44

F 45–64 60% 10% 15.4% 0.09
65–84 52% 18% 42.4% 0.66

CHD (influenza
immunisation)

M 45–64 55% 30% 0.1% 0.02
65–84 85% 0% 1.2% 0.00

F 45–64 58% 27% 0.1% 0.01
65–84 84% 1% 1.2% 0.00

CHD= coronary heart disease; CVD= cardiovascular disease; ACE = angiotensin converting enzyme; A2=angiotensin 2; NEPP = number of events prevented in
population.
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judge the impact for cardiovascular events alone does not
take into account the much wider health gain expected from
smoking cessation.
Another limitation is that we have not addressed harms

that may result from achievement of the quality indicators—
for example, the side effects from additional drug treatments.
We have also not examined the role of patient adherence
with treatment. Our modelling assumes continuous optimal
compliance with prescribed treatment. This is unlikely to be
realistic as some patients may not be able to adhere to
treatment, or may decide themselves that treatment for the
management of some of the reviewed conditions is not
worthwhile. As a result, we may have overestimated the
population health benefit. If compliance with a particular
treatment among those who had no contraindication was
only 80%, the expected impact of that treatment would be to
prevent 80% of the events estimated under the assumption of
100% compliance.
We have not attempted to quantify the opportunity cost or

resources required to achieve improvements in care for the
conditions examined here. For example, other aspects of care
may suffer, resulting in negative health gain if practice effort
is disproportionately directed towards the targets associated
with financial incentives. Additionally, the cost effectiveness
of different interventions suggested in the GP contract has
not yet been determined—for example, optimising the
management of hypertension might or might not be more
cost effective than optimising the management of cholesterol
in patients with CHD, stroke, and diabetes. Small increases in
aspirin prescribing, although of limited population impact,
may still be highly cost effective as aspirin is so cheap
compared with other treatments. Further research on cost
effectiveness will be welcome and can be informed by the
assessment of population impact.28

We have not provided confidence intervals for our
estimates. The calculations involve a large number of
components that are subject to variation and calculating
the confidence intervals would be difficult. However, many of
the components of the calculations are constants within a
practice. At a given point in time, a practice will have a fixed
number of patients with a given disease and a fixed
percentage or patients who are treated. Therefore, provided
valid data are available, a general practice could estimate the
effect in their setting more accurately by adjusting our
estimates up or down according to current practice treatment
levels and disease prevalence. This underlines the importance
of the collection of timely and valid local data.

The traditional epidemiological measures of the effect of an
intervention—the relative risk reduction—does not give a
clear indication of the impact of an intervention at the
population level as it does not take into account the baseline
risk. Individually based measures that do take this into
account (such as numbers needed to treat) are less useful for
assessing priorities and impact at the population level
because they do not take into account the prevalence of the
condition and proportion eligible for an intervention.
The NEPP is a relatively simple measure which estimates

the true population estimate of an intervention and can be
applied to a notional or real population. Decision makers
within practices and PCTs can use these measures to estimate
the extra health benefit of meeting the particular targets
identified in the contract. Although our absolute estimates
relate to a general practice population of 10 000 with the age
and sex distribution of England and Wales, the order of the
impact of the interventions examined is likely to be similar in
other populations.
This method could be used to revise the targets on the basis

of their likely impact on the population of patients seen in a
general practice, and to identify areas where future changes
to the quality and outcomes framework would be likely to
produce the greatest health gain. Practitioners could use
these results to prioritise the order in which they tackle
improvements in care to maximise the benefit to their
population. We are nevertheless conscious that population
impact should not be seen as the only determinant of
priorities, as some highly effective interventions relate to
conditions of very low prevalence (such as screening for
congenital metabolic disorders) and hence have low popula-
tion impact.
In conclusion, we have shown that, using population

impact measures, it is possible to quantify the health gain to a
practice population from improving care in line with
achieving the quality indicator targets set in the new GP
contract. The gain is sensitive to the quality of care currently
being provided, the size of the anticipated change in
treatment, and the prevalence of the condition or risk factor.
The method we have described allows a practice to estimate
and demonstrate the benefit to their population of meeting
the targets in the GP contract (or other targets) and is a way
of showing that such targets, if achieved, will result in
quantifiable health gain. Future revisions to the contract
could take into account estimates of population health gain.
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