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BACKGROUND: Few pay for performance schemes have
been subject to rigorous evaluation, and their impact on
disparities in chronic disease management is uncertain.

OBJECTIVE: To examine disparities in coronary heart
disease management and intermediate clinical outcomes
within a multiethnic population before and after the
introduction of a major pay for performance initiative in
April 2004.

DESIGN: Comparison of two cross-sectional surveys
using electronic general practice records.

SETTING: Thirty-two family practices in south London,
United Kingdom (UK).

PATIENTS: Two thousand eight hundred and ninety-
one individuals with coronary heart disease registered
with participating practices in 2003 and 3,101 in 2005.

MEASUREMENTS: Percentage achievement by ethnic
group of quality indicators in the management of
coronary heart disease

RESULTS: The proportion of patients reaching national
treatment targets increased significantly for blood pres-
sure (51.2% to 58.9%) and total cholesterol (65.7% to
73.8%) after the implementation of a major pay for
performance initiative in April 2004. Improvements in
blood pressure control were greater in the black group
compared to whites, with disparities evident at baseline
being attenuated (black 54.8% vs. white 58.3% reach-
ing target in 2005). Lower recording of blood pressure in
the south Asian group evident in 2003 was attenuated
in 2005. Statin prescribing remained significantly lower
(p<0.001) in the black group compared with the south
Asian and white groups after the implementation of pay
for performance (black 74.8%, south Asian 83.8%,
white 80.2% in 2005).

CONCLUSIONS: The introduction of pay for perfor-
mance incentives in UK primary care has been associ-
ated with better and more equitable management of
coronary heart disease across ethnic groups.
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INTRODUCTION

The use of pay for performance incentive schemes as a quality
improvement tool is increasing, particularly in North America
and the United Kingdom.1–3 Such schemes aim to improve the
quality of health care for all patients so that care meets
established standards. Pay for performance, therefore, pro-
vides an important opportunity to address disparities in
chronic disease management between ethnic and socio-
economic groups.4,5 Equally, it has been argued that pay for
performance programmes have the potential to worsen health
care disparities.6 Despite this few pay for performance
schemes have been subject to rigorous evaluation and their
impact on ethnic disparities in the quality of chronic disease
management remains unclear.7,8

A new family practitioner contract, introduced in 2004 by the
United Kingdom’s National Health Service, designates that
around 25% of a family practitioner’s income would be deter-
mined by performance against targets in a new Quality and
Outcomes Framework. The framework contains a large number
of evidence-based quality indicators that were agreed between
the government and family practitioners. The introduction of
the new contract in the UK offers the opportunity to examine the
impact of pay for performance in a healthcare system that offers
universal access to health care. Statistics from the first year
(2004–05) of the family practitioner contract suggest that most
practices reached many of the higher Quality and Outcome
Framework targets for Coronary Heart Disease (CHD).9,10

However, Quality and Outcomes Framework data, published
by the Department of Health in England, are aggregated to
practice level and do not permit examination of the impact of
performance incentives on variations in care around key
demographic variables such as age, gender and ethnicity.

Ethnic group disparities in cardiovascular disease preva-
lence and related health outcomes have been well documented
in North America and the United Kingdom (UK).11–13 South
Asians (people with ancestry in countries from the Indian sub-
continent) comprise more than one-fifth of the global popula-
tion and have particularly high rates of CHD related morbidity
and mortality. In the UK, mortality from CHD is up to 40%
higher in south Asians but appears lower in black African and
Caribbean groups when compared to white groups.14
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These disparities may result from inequitable access to high
quality care. There is considerable evidence highlighting
inequity in access to cardiovascular care between ethnic
groups in the United States.15,16 Fewer studies have been
conducted in the UK and in particular there is little research
on the quality and appropriateness of CHD management
amongst black groups. In a prospective cohort study of
patients deemed appropriate for coronary artery bypass graft-
ing attending a tertiary cardiac centre in London, south Asian
patients were found to be less likely than white patients to
receive surgery.17 However, in a study of over 10,000 civil
servants based in London, south Asian ethnicity was not
associated with lower use of cardiac procedures or drugs,
independently of clinical need.18 In this paper, we test the
hypothesis that pay for performance programmes reduce
disparities in CHD management and outcomes within a
multiethnic population.

METHODS

Pay for Performance in UK Primary Care

CHD is one of 19 disease areas within the clinical domain of
the Quality and Outcomes Framework introduced in 2004.19

Of the 89 points available for CHD care, 36 are allocated for the
achievement of treatment targets (blood pressure ≤ 150/
90 mm Hg [19 points], cholesterol ≤ 5 mmol/L/193 mg/dl
[17 points]) and the remainder to the ten prescribing and
process of care measures. These include recording of blood
pressure [7 points], prescribing of aspirin [7 points] and beta-
blockers [7 points].

Study Setting

In England, the provision of primary care services is the
responsibility of primary care trusts. There are approximately
150 primary care trusts in the country which typically cover a
population of 300,000 to 400,000 people. Within each primary
care trust, primary care services are delivered by family
practitioners working in National Health Service (NHS) family
practices. Wandsworth Primary Care Trust, located in south-
west London, has established comprehensive primary care-
based coronary heart disease registers. Data for the present
study were collected in two cross-sectional surveys, conducted
both before (June-Oct 2003) and after (Nov 2005-Jan 2006)
the introduction of the new family practitioner contract in the
UK in April 2004. Ethical approval for the study was granted
by Wandsworth Local Research Ethics Committee.

The study area contained 36 family practices with a
registered population of 243,519. The population of Wands-
worth is younger than that of England, with 74% under
45 years (compared with 60% nationally). Around one in five
Wandsworth residents (22%) belong to a non-white ethnic
group and the borough has higher levels of socio-economic
deprivation than elsewhere in England.

Identification of Patients with Coronary Heart
Disease

The methods we used to develop our disease register for CHD
in Wandsworth have been described previously.20 In brief, all

practices in the study area were asked to participate and all
patients with CHD were identified by searching for diagnoses
of CHD or a repeat prescription for nitrates. Patients with
management codes for a positive angiography test or for
cardiac bypass surgery and coronary angioplasty were also
identified. Medical records were then checked to confirm the
diagnosis of CHD.

Study Variables

We examined ten quality indicators covering process of care,
prescribing and intermediate clinical outcome indicators for
CHD in 2003 and 2005. Eight indicators were incentivised
under the family practitioner contract (smoking status
recorded, cholesterol measured, blood pressure measured,
prescribed aspirin, prescribed beta-blockers, prescribed an-
giotensin converting enzyme (ACE) inhibitors, cholesterol
control, blood pressure control) and two were not (BMI
measured, prescribed statins). We employed a tighter target
for blood pressure (140/80 mm Hg) than that used in the new
contract, in line with evidence-based guidance. Each indicator
is based on clinical information recorded on the practice
computer in the previous 15 months. Patients self-identified
their ethnic origin from closed categories which map to
classifications used in the 2001 UK census21, either at
registration or during a consultation at the general practice.
The main ethnic categories of the census are: white (British,
Irish, other), black (African, Caribbean, other), south Asian
(Indian, Pakistani, Bangladeshi, other) and Chinese. We
collapsed ethnicity into three groups (white, black, south
Asian) for our analyses. We excluded Chinese patients from
our analysis as they were too few in number. Where ethnicity
was not recorded in 2003, the 2005 status was used if present.
We assigned neighbourhood socio-economic status (SES) to
individual patients based on their postcode (zip code) using the
Index of Multiple Deprivation (IMD) 2004.22 The Index of
Multiple Deprivation is the most commonly used method of
measuring neighbourhood socio-economic status in the UK
and is compiled from a variety of sources, including the 2001
UK census and unemployment and social security benefits
records.

Statistical Analyses

We describe percentage achievement for indicators in each
ethnic group in both 2003 and 2005 and absolute percentage
difference between years. We undertook multivariate logistic
regression to determine the association of ethnicity (reference
group: white) with the indicator variables’ odds ratios, with
95% confidence intervals, for both periods. Other independent
variables in the model include age group, sex and socio-
economic status. For each ethnic group, the regression was
run over both years with an indicator variable for observations
from 2005. Clustering of patients within family practices was
taken into account by estimating robust standard errors23 as
patients from the same practice are assumed to share
characteristics in common, thus violating the assumption of
independence. For example, south Asian patients may be more
likely to register with a family practitioner who speaks their
own language. The results were confirmed using a pooled
random effects panel data regression (results not shown). We
also assessed whether differences in achievement between the
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white/black and white/south Asian groups converged or
diverged for each measure between 2003 and 2005. A conver-
gence is where the ethnic group difference was significant in
2003 and is no longer significant in 2005. A divergence is
where the 2005 ethnic group difference was significant and
2003 not so. Statistical analyses were performed using Stata
8.2 (College Station, TX, USA: Stata Corporation) in Microsoft
Windows XP.

RESULTS

We identified 2,891 individuals with known CHD registered
with the 32 participating practices in 2003 and 3,101 in 2005
(Table 1). The age standardised prevalence of CHD in 2003 was
2.1% in men and 1.5% in women. Ethnicity was recorded in
88.1% of the sample. In 2003, the mean age of the white, black
and south Asian groups was 71, 68 and 66 years respectively.

Table 1. Characteristics of the Sample

2003 2005

White
(n=2091)

Black
(n=312)

South Asian
(n=488)

White
(n=2326)

Black
(n=301)

South Asian
(n=476)

Mean age (years) 70.6 68.4 66.0 71.5 70.2 67.3
% male 58.4 54.6 68.3 59.2 54.6 66.2
% living in most
deprived quintile*

20.1 33.6 12.8 20.9 31.5 13.3

*Based on the Index of Multiple Deprivation 2004

Table 2. Ethnicity and Achievement of Quality Indicators for Coronary Heart Disease (%)

2003 2005 Change AOR*

Process of care (%)
BMI measured White 86.7 89.9 3.2 1.4 (0.9–2.0)

Black 89.3 91.3 2.0 1.3 (0.7–2.3)
South Asian 88.4 95.0† 6.6 2.5 (1.3–4.9)

Smoking status recorded White 70.6 89.8 19.3 3.6 (2.5–5.4)
Black 76.6 92.0 15.4 3.5 (2.2–5.7)
South Asian 70.1 92.4† 22.3 5.3 (3.0–9.5)

Cholesterol measured White 84.3 89.1 4.8 1.6 (1.2–2.1)
Black 83.8 91.8 8.0 2.1 (0.9–4.9)
South Asian 79.8 91.1 11.3 2.6 (0.9–7.7)

BP measured White 92.5 97.3 4.8 2.9 (2.0–4.2)
Black 89.7 96.4 6.7 3.0 (1.1–8.6)
South Asian 83.0† 96.9 13.9 6.3 (2.2–18.3)

Prescribing (%)
Aspirin White 80.9 86.5 5.6 1.6 (1.3–1.9)

Black 81.1 90.0 8.9 2.1 (1.4–3.3)
South Asian 85.7 91.4 5.7 1.8 (0.9–3.6)

Statin ‡ White 69.1 80.2 11.1 2.1 (1.7–2.6)
Black 61.2† 74.8† 13.6 2.0 (1.4–3.0)
South Asian 75.6 83.8 8.2 1.7 (1.1–2.7)

Beta-blocker White 39.5 44.8 5.3 1.3 (1.1–1.5)
Black 37.5 44.9 7.4 1.3 (1.0–1.7)
South Asian 42.8 48.3 5.5 1.2 (0.9–1.7)

ACE-inhibitor§ White 56.3 63.2 6.9 1.4 (1.1–1.7)
Black 53.1 73.0 19.9 2.1 (1.0–4.6)
South Asian 66.3 72.6 6.3 1.4 (0.7–2.7)

Intermediate outcomes (%)
Cholesterol ≤ 5 m mol/L White 64.5 72.9 8.3 1.5 (1.3–1.8)

Black 59.5 72.9 13.3 1.7 (1.1–2.5)
South Asian 75.6† 78.7 3.1 1.2 (0.9–1.7)

BP≤140/80 mm Hg White 51.2 58.3 7.1 1.3 (1.0–1.6)
Black 42.1† 54.8 12.7 1.7 (1.0–2.7)
South Asian 53.8 64.2† 10.4 1.5 (1.0–2.2)

† Significant within year difference to the white group after adjustment for age, gender, deprivation and practice level clustering
*Adjusted odds ratios for within group changes (2003–2005); adjusted for age, gender, deprivation and practice level clustering
‡Quality indicator not incentivised in the general practitioner contract
§Quality indicator relates to patients with a history of myocardial infarction
ACE inhibitors = angiotensin-converting enzyme inhibitors
BMI = body mass index, BP = blood pressure
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As the overall percentage of missing data was low (3.1%), all
analyses were restricted to patients with complete information,
with missing data having little bearing on our conclusions.
Overall, the four practices that did not participate in the study
accounted for less than 6% of the registered population in the
study area. Non-participating practices were smaller (3 of 4
had fewer than 3000 patients) and located in more deprived
areas than participating practices.

PROCESS OF CARE MEASURES

Significantly more patients had their body mass index (BMI)
(87.3% to 90.9%), smoking status (71.2% to 90.4%), cholesterol
(83.5% to 89.7%) and blood pressure (90.6% to 97.1%) recorded
in 2005 than in 2003 (Table 2). These changes were statistically
significant within each ethnic group, with the exception of BMI
and cholesterol. Recording of BMI did not increase significantly
in black and white patients and cholesterol did not increase
significantly in black and south Asian patients over this time.
The recording of BMI and smoking status increased in the south
Asian group such that they were significantly more likely than
the white group to have this recorded in 2005. Lower recording
of blood pressure in south Asian patients evident in 2003 was
attenuated in 2005 (Table 3).

PRESCRIBING

Prescribing of aspirin (81.7% to 87.6%), statins (69.3% to
80.2%), beta blockers (39.8% to 45.4%) and angiotensin
converting enzyme (ACE) inhibitors (57.6% to 65.1%) all
increased significantly between 2003 and 2005. These
increases were statistically significant within the white and
black groups. Prescribing rates also increased in the south
Asian group but the increases were not statistically significant
for aspirin, beta blockers and ACE inhibitors. Lower prescrib-
ing of statins in the black group evident in 2003 was not
attenuated in 2005.

INTERMEDIATE CLINICAL OUTCOMES

Significantly more patients met national treatment targets for
cholesterol (73.8% from 65.7%) and blood pressure (58.9%
from 51.2%) in 2005 than in 2003 (Table 2). These measures
improved within ethnic groups, with the exception of choles-
terol which did not improve significantly in south Asian
patients. However, south Asian patients were significantly
more likely to meet treatment targets for cholesterol and blood
pressure than white patients in 2005. Differences in blood
pressure control between the black and white groups evident
in 2003 were attenuated in 2005.

DISCUSSION

Principal Findings

Significantly more patients achieved established quality indi-
cators for CHD after the implementation of a major pay for
performance programme in UK primary care. The distribution
of improvements between ethnic groups was such that some of
the existing disparities in prescribing and intermediate clinical
outcomes were attenuated. For example, worse blood pressure
control in black patients relative to whites evident in 2003 was
attenuated in 2005. However, black patients remained signif-
icantly less likely to be prescribed a statin after implementa-
tion of the UK pay for performance scheme.

Comparison with Previous Research

Few studies have examined the impact of pay for performance
incentives on ethnic disparities in chronic disease management
and outcomes.7,8 Prescribing of secondary prevention drugs
increased significantly after the introduction of the new contract
but levels were broadly similar between ethnic groups in both
2003 and 2005; the only exception being lower prescribing of
statins in black patients in both years. These findings are in
keeping with previous UK studies, including Whitehall II18 and

Table 3. Absolute Percentage Difference in Achievement of Quality Indicators Between Ethnic Groups

White–Black White–South Asian

2003 2005 Δ 2003–2005 2003 2005 Δ 2003–2005

BMI measured‡ -2.6 -1.4 1.2 -1.7 -5.1† 3.4¶
Smoking status recorded -6.0 -2.2 3.8 0.5 -2.6† 3.1¶
Cholesterol measured 0.5 -2.7 3.2 4.5 -2.0 6.5
Blood pressure measured 2.8 0.9 1.9 9.5† 0.4 9.1*
Aspirin prescribed -0.2 -3.5 3.3 -4.8 -4.9 0.1
Statins prescribed‡ 7.9† 5.4† 2.5 -6.5 -3.6 2.9
Beta blocker prescribed 2.0 -0.1 2.1 -3.3 -3.5 0.2
ACE inhibitor prescribed§ 3.2 -9.8 13.0 -10.0 -9.4 0.6
Cholesterol ≤ 5 mmol/L 5.0 0.0 5.0 -11.1† -5.8† 5.3
BP≤140/80 mm Hg 9.1† 3.5 5.6* -2.6 -5.9† 3.3¶

† Significant within year difference in achievement after adjusting for age, gender, deprivation and practice level clustering
*Convergence: between group difference significant in 2003 but not in 2005
¶ Divergence: between group difference significant in 2005 but not in 2003
‡Quality indicator not incentivised in the General Practitioner contract
§Quality indicator relates to patients with a history of myocardial infarction
ACE inhibitors = angiotensin-converting enzyme inhibitors, BMI = body mass index, BP = blood pressure
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Health Survey for England 199924, which did not identify
variations in access to secondary prevention drugs between
ethnic groups. However, these studies did not examine access
to lipid-lowering treatments in black patients. Lower use of lipid
lowering drugs in black patientswithCHDand diabetes has been
documented in previous studies.25,26 Our finding of poorer blood
pressure control amongst black patients during 2003 is consis-
tent with previous studies.27–29 Superior control of blood pres-
sure and cholesterol in south Asians compared to whites
confirms previous findings that conventional risk factors do not
explain elevated levels of CHD in this group.12

Strengths and Limitations

We are cautious in attributing changes seen to pay for
performance incentives, given the limitations of our study
design; an observational study with two time points and no
control group. Because the new contract for family practi-
tioners in the UK was introduced nationally, evaluation of
these incentives using a more rigorous study design, such as a
randomised controlled trial, was not feasible. Recent observa-
tional studies indicate that the management of CHD in UK
primary care was improving before the introduction of the
contract.30 Hence, changes reported here may, in part, reflect a
general trend toward higher quality care unrelated to the
implementation of pay for performance incentives. In a recent
study, Campbell et al.31 found pay for performance was
associated with a significant increase in the overall rate of
improvement for asthma and diabetes management but not for
coronary heart disease management in 42 volunteer family
practices in six geographical areas in England.

Our population-based study covered virtually all of the
registered population in one area of south London. Hence our
findings provide a comprehensive picture of the care provided
in this diverse, inner city location. We employed an established
and validated search strategy to identify known CHD cases.
Our findings may represent a more complete picture of CHD
management than that derived from national contract data,
which determine individual practice income and may exclude a
considerable proportion of patients who have been exception
reported by practices for poor treatment compliance.10 The
high percentage of patients with their ethnicity coded on
practice computers (88.1%) in this study is unique in a
primary care setting. We combined Indians, Pakistanis and
Bangladeshis into a single ethnic category of “south Asians”
and black African and Caribbeans into a combined “black”
group, due to insufficient numbers in subgroups. This may
have masked differences in CHD management and outcomes
in what are known to be culturally and epidemiologically
heterogeneous groups.32,33 We examined changes in quality
using a broad range of indicators; some of which were
incentivised under the family practitioner contract (measure-
ment of total cholesterol, prescribing of aspirin and beta
blockers) and others which were not (measurement of BMI,
prescribing of statins). Use of routine clinical data means that
there may have been some variability in the completeness and
accuracy of the information collected.34 We were also unable to
adjust for certain patient factors, such as duration of CHD and
presence or severity of complications, which may have been
confounders in the relationship between ethnicity and CHD
management. Finally, given the major differences between the
UK and US health care systems, the findings may not all be

transferable to the US. For example, the UK’s National Health
Service provides universal coverage with access to primary
care services free at the point of use. This means that patients
from ethnic minority groups in the UK, who are often from
lower socio-economic groups, do not face financial barriers in
accessing primary healthcare services.

Policy Implications

The introduction of pay for performance incentives inUKprimary
care has been deemed a major success, with most practices
reaching many of the higher Quality and Outcome Framework
targets. However, there has been little assessment of the impact
of the new contract on known disparities in access to health
care35–37 and health outcomes, which is a key requirement of all
new government policies in the UK.38 This is largely due to the
absence of patient level data in the national reporting system for
the contract. Our findings suggest that pay for performance
incentives in UK primary care coincided with marked improve-
ments in CHDmanagement and intermediate clinical outcomes,
which increased equity across ethnic groups.Moreover, we found
that a pay for performance programme improved chronic disease
management across a range of quality indicators (both incenti-
vised and non-incentivised), which is consistent with other
studies.31 Whilst the management of CHD remains suboptimal
in many patients, improvements in the quality of care seen since
the new contract are impressive.

Conclusions

The introduction of a major pay for performance scheme in UK
primary care was associated with marked improvements in the
management of coronary heart disease. Most patients, includ-
ing those from ethnic minority groups and living in areas of low
socio-economic status, appear to have benefited from the
scheme. Whether these improvements in process measures
and intermediate outcome measures will translate into im-
proved clinical outcomes and a further reduction in health
care disparities remains to be evaluated. Healthcare planners
in other countries may wish to consider the introduction of
similar pay for performance schemes for their own primary
care physicians.

Acknowledgments: We wish to thank practices who participated in
the study. Christopher Millett is supported by a grant from the
National Institute for Health Research Service Delivery and Organi-
sation Programme. The Wandsworth Primary Care Research Centre
has received funding from the Department of Health and also
received support from the Medical Research Council through the
VOTES (Virtual Organisation of Trials and Epidemiological Studies)
project. The Department of Primary Care & Social Medicine at
Imperial College is grateful for support from the National Institute
for Health Research Biomedical Research Centre Scheme and the
National Institutes of Health Collaboration for Leadership in Applied
Health Research and Care program.

Contributors: JG, CM and AM conceived the study. MW performed
the statistical analyses. All authors contributed to the data inter-
pretation. CM wrote the first draft of the manuscript and all authors
contributed to the revision and approved the final version. CM is the
guarantor for the study.

Conflict of Interest: None disclosed.

12 Millett et al.: Ethnic Disparities and Pay for Performance JGIM



Corresponding Author: Christopher Millett, PhD FFPH, Depart-
ment of Primary Care and Social Medicine, Imperial College Faculty
of Medicine, 3rd Floor, Reynolds Building St Dunstan’s Road,
London W6 8RP, England (e-mail: c.millett@imperial.ac.uk).

REFERENCES
1. Rosenthal MB, Frank RG, Li Z, Epstein AM. Early experience with pay-

for-performance: from concept to practice. JAMA. 2005;294:1788–93.
2. Epstein AM. Paying for performance in the United States and abroad. N

Engl J Med. 2006;355:406–8.
3. Roland M. Linking physicians’ pay to the quality of care — a major

experiment in the United Kingdom. NEJM. 2004;351:1448–54.
4. Department of Health. (June 2004) NHS Improvement plan: Putting people at

the heart of public services. London. Available at: http://www.dh.gov.uk/en/
Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/
DH_4084476 Accessed 01 October 2008.

5. British Medical Association (June 2005) Improving health - general practice.
Available at: http://www.bma.org.uk/ap.nsf/content/ManifestoGPs. Accessed
01 October 2008

6. Casalino LP, Elster A. Will pay-for-performance and quality reporting
affect health care disparities? Health Aff. 2007;26(3):w405–14.

7. Chien AT, ChinMH, Davis AM, Casalino LP. Pay for performance, public
reporting, and racial disparities in health care: how are programs being
designed? Med Care Res Rev. 2007;64(5 Suppl):283S–304S. Review, Oct.

8. Peterson L, Woodard L, Urech T, Daw C, Sookanan S. Does pay-for-
performance improve the quality of health care? Ann Intern Med.
2006;145:265–72.

9. Health and Social Care Information Centre. National quality and outcomes
framework statistics for England 2004/05. Statistical Bulletin [4], 23. 2005.
Available at: http://www.ic.nhs.uk Accessed 01 October 2008

10. Doran T, Fullwood C, Gravelle H, et al. Pay-for-performance programs
in family practices in the United Kingdom. NEJM. 2006;355(4):375–84.

11. Sheth T, Nair C, Nargundkar M, Anand S, Yusuf S. Cardiovascular and
cancer mortality among Canadians of European, south Asian and
Chinese origin from 1979 to 1993. CMAJ. 1999;161(2):132–8.

12. Forouhi N, Sattar N, Tillin T, McKeigue P, Chaturvedi N. Do known
risk factors explain the higher coronary heart disease mortality in South
Asian compared with European men? Prospective follow-up of the
Southall and Brent studies, UK. Diabetologia. 2006;49(11):2580–8. Nov.

13. Mensah G, Mokdad A, Ford E, Greenlund K, Croft J. State of
disparities in cardiovascular health in the United States. Circulation.
2005;111(10):1233–41. Mar 15.

14. Balarajan R. Ethnic differences in mortality from ischaemic heart
disease and cerebrovascular disease in England and Wales. BMJ.
1991;3026776560–4. Mar 9.

15. Fiscella K, Franks P, Gold MR, Clancy CM. Inequality in quality:
addressing socioeconomic, racial, and ethnic disparities in health care.
JAMA. 2000;283(19):2579–84. May 17.

16. Institute of Medicine. Unequal Treatment: Confronting Racial and Ethnic
Disparities in HealthCare.Washington,DC: National AcademyPress; 2002.
http://www.iom.edu/?id = 16740 Accessed 01 October 2008.

17. FederG,CrookA,MageeP, BanerjeeS,TimmisA,HemingwayH. Ethnic
differences in invasive management of coronary disease: prospective
cohort study if patients undergoing angiography. BMJ. 2002;324:511–6.

18. Britton A, Shipley M, Marmot M, Hemingway H. Does access to
cardiac investigation and treatment contribute to social and ethnic
differences in coronary heart disease? Whitehall II prospective cohort
study. BMJ. 2004;329:318–23.

19. British Medical Association. General medical services contract. Available
at: http://www.bma.org.uk/ap.nsf/Content/Hubthenewgmscontract
Accessed 01 October 2008

20. Gray J, Majeed A, Kerry S, Rowlands G. Identifying patients with
ischaemic heart disease in general practice: cross sectional study of
paper and computerised medical records. BMJ. 2000;321:548–50.

21. UK 2001 Census Available at: http://www.ons.gov.uk/census/index.
html Accessed 01 October 2008

22. Department of Communities and Local Government. Index of Multiple
Deprivation 2004. Available at: http://www.communities.gov.uk/
archived/general-content/communities/indicesofdeprivation/216309/
Accessed 01 October 2008

23. Froot KA. Consistent covariance matrix estimation with cross-sectional
dependence and heteroskedasticity in financial data. J Financ Quant
Anal. 1989;24:333–355.

24. Gill P, Quirke T, Mant J, Allan T. The use of lipid-lowering drugs
across ethnic groups in the secondary prevention of ischaemic heart
disease: analysis of cross-sectional surveys in England. BJGP.
2004;54:442–3.

25. Ferdinand K. Coronary heart disease and lipid-modifying treatment in
african american patients. Heart. 2004;147(5):774–82.

26. Millett C, Gray J, Saxena S, Netuveli G, Khunti K, Majeed A. Ethnic
Disparities in Diabetes Management and Pay-for-Performance in the UK:
The Wandsworth Prospective Diabetes Study. PLoS Medicine. 2007;4(6):
e191. doi:10.1371/journal.pmed.0040191.

27. Chaturvedi N, McKeigue P, Marmot M. Resting and ambulatory blood
pressure differences in Afro-Caribbeans and Europeans. Hypertension.
1993;22:90–96.

28. Wolfe C, Smeeton N, Coshall C, Tilling K, Rudd A. Survival differences
after stroke in a multiethnic population: follow-up study with the south
London stroke register. BMJ. 2005;331(7514):431. Aug 20.

29. Mensah G, Mokdad A, Ford E, Greenlund K, Croft J. State of
disparities in cardiovascular health in the United States. Circulation.
2005;111(10):1233–41. Mar 15.

30. Campbell S, Roland M, Middleton E, Reeves D. Improvements in
quality of clinical care in English general practice 1998–2003: longitu-
dinal observational study. BMJ. 2005;331:1121–5.

31. Campbell S, Reeves D, Kontopantelis E, Middleton E, Sibbald B,
Roland M. Quality of primary care in England with the introduction of
pay for performance. N Engl J Med. 2007;357:181.

32. Nazroo J. The health of Britain’s ethnic minorities. London: Policy
Studies Institute; 1997.

33. Bhopal R, Unwin N, White M, et al. Heterogeneity of coronary heart
disease risk factors in Indian, Pakistani, Bangladeshi and European
origin populations: cross sectional study. BMJ. 1999;319:215–20.

34. Majeed A. Sources, uses, strengths and limitations of data collected in
primary care in England. Health Stat Q. 2004;21:5–14.

35. Hippisley-Cox J, Pringle M, Crown N, Meal A, Wynn A. Sex inequalities
in ischaemic heart disease in general practice: cross sectional survey.
BMJ. 2001;322:832–8.

36. Ramsay S, Morris R, Papacosta O, et al. Secondary prevention of
coronary heart disease in older British men: extent of inequalities before
and after implementation of the National Service Framework. Am J Publ
Health. 2005;27(4):338–43.

37. Hippisley-Cox J, Pringle M, Cater R, Coupland C, Meal A. Coronary
heart disease prevention and age inequalities: the first year of the
National Service Framework for CHD. BJGP. 2005;55:369–75.

38. Department of Health. Tackling health inequalities. A programme for action.
London: Department of Health; 2003 Available at: http://www.dh.gov.uk/en/
Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/
DH_4008268 Accessed 01 October 2008.

13Millett et al.: Ethnic Disparities and Pay for PerformanceJGIM

http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4084476
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4084476
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4084476
http://www.bma.org.uk/ap.nsf/content/ManifestoGPs
http://www.ic.nhs.uk
http://www.iom.edu/?id%20=%2016740
http://www.bma.org.uk/ap.nsf/Content/Hubthenewgmscontract
http://www.ons.gov.uk/census/index.html
http://www.ons.gov.uk/census/index.html
http://www.communities.gov.uk/archived/general-content/communities/indicesofdeprivation/216309/
http://www.communities.gov.uk/archived/general-content/communities/indicesofdeprivation/216309/
dx.doi.org/10.1371/journal.pmed.0040191
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4008268
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4008268
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4008268

	Ethnic Disparities in Coronary Heart Disease Management and Pay for Performance in the UK
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	INTRODUCTION
	METHODS
	Pay for Performance in UK Primary Care
	Study Setting
	Identification of Patients with Coronary Heart Disease
	Study Variables
	Statistical Analyses

	RESULTS
	Process of Care Measures
	Prescribing
	Intermediate Clinical Outcomes
	DISCUSSION
	Principal Findings
	Comparison with Previous Research
	Strengths and Limitations
	Policy Implications
	Conclusions

	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


