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Influence of practices’ ethnicity and 
deprivation on access to angiography: 
an ecological study 
Melvyn Jones, Jean Ramsay, Gene Feder, Angela M Crook and Harry Hemingway

Introduction

ALTHOUGH primary care consultations for coronary heart
disease are increasing,1 the majority of patients are not

referred to secondary care,2 nor are they investigated with
coronary angiography. Guidelines3 and United Kingdom
(UK) government policy4 aim to improve access to hospital
services equitably among all sections of the community.5 It
is well established that people of South Asian origin have a
higher prevalence of coronary disease than people of
European origin.6 There is evidence to suggest that people
of South Asian origin, despite the higher risk of coronary dis-
ease, may experience increased delays in investigation, less
aggressive treatment7 and receive less invasive manage-
ment.8 Among hospital patients in whom coronary artery
bypass grafting was deemed appropriate, South Asian
patients were less likely to receive this procedure than white
patients.9

However, a key question remains unanswered; how does
ethnicity and social deprivation in primary care influence
access to coronary angiography? One study in the UK
found that general practices with high deprivation scores
had a lower rate of angiography, but ethnicity data was not
collected.10 The aim of this study, therefore, is to examine
whether ethnicity and social deprivation in primary care
populations influence access to coronary angiography.

Method
In the absence of primary care cohorts of individually char-
acterised patients, we used an ecological design, based
on practice level characteristics. The study received ethical
approval from the former East London and the City Health
Authority for the appropriateness of coronary revasculari-
sation (ACRE) study and use of the East London general
practice database. Patients in the ACRE study gave written
consent. The East London general practice database uses
anonymised patient data and is overseen by an advisory
group. 

The former East London and the City Health Authority has
among the highest levels (ranked fifth in England from
2000–2001 data) of age standardised rates of coronary
bypass surgery and angioplasties at 1307 per million, com-
pared with the all-England rate of 905 per million (range =
504–1885 per million).11

General practices
Individual practices in the East London general practice data-
base were the unit of analysis in this ecological study. The
database contains information on age, ethnicity, deprivation,
and nitrate prescriptions for the registered population of each
of the 163 practices (total registered population = 725 342)
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SUMMARY

Background: Coronary heart disease is more common among some

ethnic minority groups (particularly people from the Indian sub-

continent living in Europe and North America) and in socially

deprived populations. Hospital studies in the United Kingdom (UK)

suggest that these groups have less access to treatment for coronary

heart disease. Studies from primary care have found reduced access to

angiography for lower social class groups, but there are no studies on

the ethnicity of primary care populations in relation to angiography.

Aims: To determine the influence of ethnicity and social deprivation

in primary care on access to coronary angiography.

Design of study: Ecological study measuring general practices’

ethnicity, socioeconomic status, and nitrate prescribing rates with

angiography rates.

Setting: General practices (n = 143) in East London, UK.

Method: Ecological study measuring the proportion of general

practice populations with South Asian ethnicity and high social

deprivation score (Carstairs). Nitrate prescriptions and admissions

for myocardial infarction per 1000 population per year were used as

measures of need. Distance from the tertiary centre was used as a

measure of supply. The outcome measure was coronary angiography

procedures data (n = 869) collected in the context of the

appropriateness of coronary revascularisation study.

Results: Practices with a higher proportion of South Asian patients

had higher rates of angiography after adjustment for age, distance,

deprivation, nitrate prescribing and myocardial infarction

admissions (regression coefficient B = 0.02, 95% confidence interval

[CI] = 0.01 to 0.03, P<0.001). There was no association between

deprivation and angiography (regression coefficient B = -0.41, 95%

CI = -0.13 to 0.05, P = 0.393).

Conclusion: General practices with a higher proportion of South

Asian patients had higher rates of angiography, challenging the

widely held belief that access may be inequitable. Deprivation shows

no relationship with angiography in this study.

Keywords: access to health care; coronary angiography;

epidemiology; ethnic groups; primary health care; social class.



in contract with the former East London and the City Health
Authority. The database has been used previously in studies
of factors influencing use of secondary care services.12,13

Distance in kilometres between each practice and the tertiary
centre performing coronary angiography was calculated
using multimap software.14

South Asian ethnicity
The proportion of each practice population identified as of
South Asian origin was determined by checking the names
of practices’ registered patients with a validated database of
names of people from Bangladesh, India, Pakistan, and Sri
Lanka.15 Similar methods for measuring ethnicity have been
used in the UK16 and Canada.17

Social deprivation
We used the Carstairs’ measure of deprivation,18 based on
1991 census data. This score combines overcrowding, male
unemployment, low social class, and not having a car.
Negative scores denote affluent and positive scores more
deprived populations; Carstairs scores were standardised to
England and Wales. The Jarman score19 is often used to
describe deprivation in primary care studies, but is not
appropriate for our analysis because it already includes a
measure of ethnicity. 

Nitrate prescriptions
We obtained nitrate prescribing data from prescribing analysis
and cost data collected by the Prescription Pricing
Authority.20 The British National Formulary code for nitrates
(2.6.1) includes sublingual (for example, glyceryl trinitrate
tablets), transdermal (patches), and oral forms (short- and
long-acting; for example, isosorbide mononitrate). 

Myocardial infarction admissions
We obtained hospital admission data for acute myocardial
infarction (ICD 10 code 121) for each practice from the
patient administration system via the health authority infor-
mation department. We collected data from the same time
period as the ACRE study, during which time there were 540
admissions for myocardial infarction.

Coronary angiography procedures and findings
Over 90% of coronary angiography procedures performed
on patients resident in the health authority are carried out at
Barts and the London NHS Trust, the only tertiary cardiac
centre within the former East London and the City Health
Authority. Angiographies were identified from the ACRE
study, a prospective cohort study of all patients who under-
went coronary angiography during a 12-month period at this
centre.21 There were 917 study patients resident or regis-
tered within the boundaries of the health authority. Coronary
artery disease was defined as the presence of one or more
diseased vessels according to previously described criteria.22

The appropriateness of angiography was defined by nine-
member expert-panel ratings, described in detail elsewhere. 23

Statistical analysis
In order to validate ecological associations between our
practice level data and use of coronary angiography, we pos-
tulated positive correlations between coronary angiography
and measures that reflect need: age, nitrate prescriptions2

and admissions for myocardial infarction. We also predicted
a negative correlation with distance from the practice to the
cardiac centre (as a measure of supply).10 For each practice
we expressed the numbers of nitrate prescriptions, acute
myocardial infarction admissions, unique admissions for
angiography, and unique admissions for angiography in
which coronary artery disease was confirmed per year, per
1000 registered population aged 35 years or over. The rela-
tionship of ethnicity and deprivation with angiography rate,
coronary artery disease and appropriate angiography were
described initially by a comparison of crude mean rates and
their 95% confidence intervals (CIs). In order to identify the
independent effects, if any, of ethnicity and socioeconomic
position, we fitted linear regression models, adjusting for the
other factors; age, distance to tertiary centre, nitrate pre-
scribing, and admissions for myocardial infarction. These
effects were expressed as the slope (regression coefficient),
both unstandardised and standardised (the increase in out-
come variable for one standard deviation increase in
explanatory variable), to facilitate comparison between 
variable measured on different scales. Relations between
explanatory variables were expressed as Pearson correlation
coefficients (r). All analyses were performed in SPSS. 

Results 
The angiography procedures were successfully linked to
869/917 (95%) of the practices (n = 143). Practice list size
ranged from 749 to 12 825 (median = 3929). There was a
wide variation between practices in the rate of nitrate items
prescribed (interquartile range = 148–288), and proportion
of South Asian patients (7–34%, UK mean = 4%). Carstairs
deprivation scores (-2.89 to 15.18, UK mean = 0) showed a
predominantly deprived population.

Practice level need and use of coronary 
angiography
Practices with a higher proportion of older people, a higher
volume of nitrate prescribing, and more admissions for
myocardial infarction had more patients who received
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HOW THIS FITS IN

What do we know?
Coronary disease is more common 
among some ethnic minority groups and 
socially deprived populations. Hospital-based 
studies suggest that patients from ethnic minorities and those
with lower socioeconomic status may have less access to
tertiary care than patients from the majority white community. 

What does this paper add?
General practices with a higher proportion of South Asian
patients had higher rates of angiography, consistent with
equitable access to specialist cardiac services from primary
care. General practices with more deprived populations had
neither more admissions for myocardial infarction nor
angiography.



angiography, and appropriate angiography, as well as more
patients with coronary disease at angiography (Table 1). Age
(regression coefficient B = 0.07, P = 0.026), and nitrate
prescriptions (B = 0.004, P = 0.001) were independently
associated with use of angiography in the hypothesised
directions (Table 2). There was an inverse relationship with
distance from practice to the angiography centre and
angiography rates (B = -0.22, P = 0.002). There was no
relationship with hospital admission rates for myocardial
infarction and coronary angiography rates (B = 0.10, P =
0.37). Nitrates and myocardial infarction admission rates
were not related (age adjusted r = 0.07, P = 0.41). 

Effects of ethnicity 
Practices with a higher proportion of South Asian patients
had more patients receiving angiography (Figure 1),
appropriate angiography, and more patients with coronary
disease at angiography (Table 1). Practices with a higher
proportion of South Asian patients were more socially
deprived (age adjusted r = 0.27, P = 0.001), had higher rates
of nitrate prescribing (age adjusted r = 0.16, P = 0.052) and
admissions for acute myocardial infarction (age adjusted r =
0.23, P = 0.003). The association between ethnicity and
higher rates of angiography was independent of these asso-
ciations (B = 0.02, P<0.001) (Table 2). 

Effects of social deprivation
Practices with a higher Carstairs deprivation score had no
independent association with angiography rate (B = -0.41,
P = 0.393) (Table 2 and Figure 2).

Discussion 
Main findings 
Practices with a higher proportion of South Asian patients
have higher rates of age-adjusted nitrate prescription and
age-adjusted hospital admission rates for myocardial
infarction, suggesting an increased coronary heart disease
prevalence. In both crude and adjusted analyses, practices
with a higher proportion of South Asian patients had higher
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Table 1. Mean rates (per 1000 target list population) by exposure variables below and above median values.

Angiography Coronary disease Appropriate 
procedures found at angiography angiography

Interquartile Cut-off 
Variable Median range (n practices) Mean 95% CI Mean 95% CI Mean 95% CI

Percentage aged 10.3 7.7 to 13.3 ≤10.3 (80) 2.44 2.06 to 2.82 1.81 1.47 to 2.15 1.32 0.33 to 1.57
≥65 years >10.3 (79) 2.97 2.54 to 3.38 2.13 1.81 to 2.45 1.48 0.39 to 1.74

Distance to tertiary 4.9 3.2 to 6.0 ≤4.9 (72) 3.26 2.88 to 3.63 2.33 2.00 to 2.65 1.70 0.45 to 1.97
centre in km >4.9 (71) 2.76 2.36 to 3.16 2.04 1.70 to 2.37 1.41 0.37 to 1.67

Percentage with a 17.0 7.0 to 34.0 ≤17 (80) 2.45 2.06 to 2.84 1.79 1.48 to 2.10 1.31 0.31 to 1.54
South Asian name >17 (79) 2.95 2.53 to 3.36 2.16 1.80 to 2.51 1.49 0.40 to 1.76

Carstairs deprivation 5.2 -2.9 to 15.2 ≤5.2 (80) 2.50 2.09 to 2.91 1.82 1.47 to 2.16 1.38 0.38 to 1.65
score >5.2 (79) 2.86 2.46 to 3.25 2.09 1.77 to 2.40 1.39 0.35 to 1.64

Nitrate prescribing in  216 148 to 288 ≤216 (75) 2.14 1.82 to 2.46 1.46 1.20 to 1.72 1.02 0.22 to 1.23
primary care >216 (74) 3.42 2.96 to 3.87 2.55 2.17 to 2.92 1.80 0.53 to 2.09

Myocardial infarction 1.6 0.8 to 2.3 ≤1.6 (80) 2.08 1.73 to 2.43 1.49 1.21 to 1.76 1.07 0.24 to 1.30
admissions >1.6 (80) 3.30 2.89 to 3.71 2.43 2.07 to 2.78 1.73 0.47 to 2.00

Table 2. Standardised betas (β) and unstandardised regression
coefficients (B, 95% CI, P-value) for practice-level angiography
rate, confirmed coronary artery disease and appropriate angiography
rate, adjusted for all need and supply factors.a

β B 95% CI P

Angiography procedures
Percentage aged 
≥65 years 0.21 0.07 0.01 to 0.14 0.026

Distance to tertiary 
centre in km -0.26 -0.22 -0.34 to -0.08 0.002

Percentage with a South
Asian name 0.34 0.02 0.01 to 0.03 <0.001

Carstairs deprivation 
score -0.07 -0.41 -0.13 to 0.05 0.393

Nitrate prescribing in 
primary care 0.30 0.004 0.002 to 0.006 0.001

Myocardial infarction 
admissions 0.07 0.10 -0.11 to 0.31 0.370

Coronary disease found 
at angiography
Percentage aged 
≥65 years 0.18 0.05 0.02 to 0.11 0.041

Distance to tertiary 
centre in km -0.27 -0.19 -0.31 to -0.17 0.001

Percentage with a South
Asian name 0.40 0.02 0.01 to 0.03 <0.001

Carstairs deprivation
score -0.14 -0.07 -0.15 to 0.01 0.086

Nitrate prescribing in 
primary care 0.31 0.004 0.02 to 0.05 <0.001

Myocardial infarction 
admissions 0.10 0.12 -0.06 to 0.30 0.185

Appropriate angiography
Percentage aged 
≥65 years 0.07 0.02 -0.03 to 0.06 0.472

Distance to tertiary 
centre in km -0.29 -0.17 -0.27 to -0.07 0.002

Percentage with a South
Asian name 0.25 0.12 0.003 to 0.02 0.008

Carstairs deprivation
score -0.11 -0.04 -0.11 to 0.03 0.206

Nitrate prescribing in 
primary care 0.31 0.003 0.001 to 0.004 0.001

Myocardial infarction 
admissions 0.04 0.04 -0.12 to 0.20 0.643

aMedians and interquartile ranges are as for Table 1.



rates of angiography. There was no association between
deprivation and indicators of coronary heart disease mor-
bidity (nitrate prescription rates, myocardial infarction
rates), and there was no association between deprivation
and angiography (either crude or when adjusted). The
study therefore offers cautious reassurance that general
practice is not grossly inequitable with respect to South
Asian ethnicity and access to coronary angiography.
However, we have not seen the expected relationship with
deprivation and angiography in this study.

Strengths and limitations of the study
The main methodological weakness of this study is inherent
in all ecological studies; the individual patients who were
South Asian, or lived in deprived areas, may not be the indi-
viduals undergoing angiography; the so-called ecological
fallacy. Further, the small number of angiographies occurring
in each practice will tend to underestimate true associations.
Although our analysis, using individual general practices
as the level of aggregation, is less subject to ecological
confounding than using whole primary care trusts, there
remains a need for adequately powered individual patient
cohort studies in primary care. 

Comparison with existing literature
Validity of approach. Practices with higher nitrate prescribing
rates had higher angiography rates, demonstrating that
need measured in primary care relates to supply in sec-
ondary care. Our findings are consistent with practices with
a higher prevalence of angina, or patients with more severe
angina, being more likely to be treated with nitrates, and in
turn being more likely to undergo angiography. This obser-
vation supports the validity of nitrate prescribing as an
objective marker of coronary disease in populations,2 even
though it may systematically underestimate angina preva-
lence.24 Acute myocardial infarction admissions were not
associated with nitrate prescribing. This may be owing to the
fact that many myocardial infarctions are ‘unheralded’, so
patients may not previously have been receiving treatment
from their general practitioner.25,26

Ethnicity. We have shown, for the first time, that practices
with more South Asian patients, who have a higher preva-
lence of heart disease,27 also have greater use of coronary
angiography. The naming database used to assign ethnicity
is based on the actual population registered with a practice,
and is therefore likely to be more accurate than electoral
ward estimates. However, the naming program cannot dis-
tinguish between different South Asian communities; for
example, between people from Bangladesh, Punjab, and
Gujarat, among whom coronary disease rates vary.28 A pre-
vious study by our group9 found that South Asian patients
undergoing angiography are equally likely as white patients
to be judged appropriate for revascularisation, and referred
for revascularisation. Our findings here concern the earlier
stage of referral for angiography and are consistent in show-
ing no ethnic disadvantage.

Social deprivation. East London is among the most socially
deprived areas in the UK,29 and this lack of social variation
may explain why we found no relation between practices’
socioeconomic status and cardiovascular morbidity or
angiography use. This lack of association contrasts with two
other studies. Firstly, a general practice-based study in
Nottingham found an inverse relationship between deprivation
and angiography rate.10 Secondly, a population-based study
in Sheffield found that, among those with symptoms there
was an inverse relationship between revascularisation and
deprivation (Townsend) score.30

Implications for future research 
It is increasingly recognised that many patients who have
symptoms of angina do not have a diagnosis, and this ‘sub-
merged clinical iceberg’ may be prognostically impor-
tant.25,26,31 It is not known how ethnicity or social position
influence the chances of consultation or diagnosis among
people with symptoms of angina. There is an inverse rela-
tionship between angiography rates and the distance of
practices from the centres performing the procedure.
Although we were surprised to detect an effect of distance in
an urban area with reasonable public transport links, this is
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Figure 1. Scatterplot of angiography rate versus proportion of 
patients on general practice list with a South Asian name.
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Figure 2. Scatterplot of angiography rate versus general practice
list social deprivation score.
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consistent with findings from Nottingham10 and warrants 
further exploration. 

Clinical implications
Patients may see a cardiologist via referral from secondary
care or emergency admission, therefore referral for angiogra-
phy can occur independently of the general practitioner. Thus
we have studied the aggregate effect of decisions about
referral to angiography across primary and secondary care.
The National Health Service and other healthcare systems
with similar datasets could replicate these analyses as a
means of exploring equity of access to cardiovascular proce-
dures. By themselves, these results have no direct implications
for clinical practice. We need prospective studies based on
individual patients with angina to investigate the appropri-
ateness of investigation and referral decisions at each step
in the pathway in relation to clinical outcomes. These studies
will directly inform guidance to general practitioners.

References
1. McCormick A, Fleming D, Charlton J. Morbidity statistics from

general practice. Fourth national study 1991–1992. London:
HMSO, 1995. http://www.statistics.gov.uk/STATBASE/
Product.asp?vlnk=616 (accessed 26 Apr 2004).

2. Clarke KW, Gray D, Hampton JR. Implication of prescriptions for
nitrates: 7-year follow-up of patients treated for angina in general
practice. Br Heart J 1994; 71: 38-40.

3. North of England Stable Angina Guideline Development Group.
North of England evidence-based guidelines development project:
summary version of evidence-based guideline for the primary care
management angina. North of England Stable Angina Guideline
Development Group. BMJ 1996; 312: 827-832.

4. Department of Health. National service framework for coronary
heart disease. Modern standards and service models. London:
HMSO, 2000. http://www.dh.gov.uk/PolicyAndGuidance/
HealthAndSocialCareTopics/CoronaryHeartDisease/fs/en
(accessed 26 April 2004).

5. Acheson D. Independent inquiry into inequalities in health report
London: The Stationery Office, 1998. http://www.archive.official-
documents.co.uk/document/doh/ih/ih.htm (accessed 26 April 2004).

6. McKeigue PM, Ferrie JE, Pierpoint T, Marmot MG. Association of
early-onset coronary heart disease in South Asian men with glucose
intolerance and hyperinsulinemia. Circulation 1993; 87: 152-161.

7. Gill PS, Quirke TP, Mant JW, Allan TF. The use of lipid-lowering

British Journal of General Practice, June 2004 427

Original papers

Commentary 
Ecological studies investigate associations between exposure and outcome at some aggregate level, such as general practice,
health authority or country, rather than at the individual level. They can often be done relatively quickly and cheaply using
information that is routinely available. Most epidemiology texts warn that ecological studies are limited to hypothesis generation
rather than hypothesis testing. The main reasons for this lowly ranking in the hierarchy of evidence are that ecological studies
cannot link exposure with outcome among individuals and often have a reduced ability to control for potential confounding factors.
These inherent design weaknesses can give rise to what is known as the ‘ecological fallacy’. This is where we infer, potentially
incorrectly, that associations observed at the aggregate level also hold true for individuals.

A good example is that of alcohol consumption and coronary heart disease death rates among middle-aged men. Ecological
data from the early 1970s reported a strong inverse association between per capita alcohol consumption and coronary heart
disease mortality in developed countries.1 Countries such as Italy and France, with the highest alcohol consumption, had the
lowest coronary heart disease mortality rates. However, later studies that collected individual information on alcohol consumption
found that the association may be better represented by a J-shaped curve.2 Individuals who drink the most have the highest risks,
and those who drink a moderate amount have a lower risk than both heavy drinkers and non-drinkers. This illustration of the
ecological fallacy is likely to owe in large part to the inability of group-level data to properly control for confounding factors such as
diet, physical activity, smoking, and alcohol type and consumption patterns.

Other examples of group-level associations have been later borne-out by individual-level analyses. Local authorities in England
and Wales with the highest infant mortality rates in the 1920s (infant mortality was taken as a proxy for poor fetal growth) had the
highest heart disease mortality rates 50 years later.3 Although not universally true, studies of individual fetal growth indicators and
cardiovascular disease in later life have generally supported the association observed at the ecological level.4

Some risk factors for disease may genuinely operate at a population level, either directly or as an effect modifier; for example,
average economic status of a neighbourhood or country may exert influences on health over and above individual economic
status. So, although it may be misleading to infer individual risk factors from ecological associations, ignoring group-level effects
may also lead to biased estimates of association. Increased interest and methodological developments in multi-level analysis
means that if the data are available, studies can estimate both group-level and individual effects.

As Jones and colleagues point out in their paper,5 practices with higher proportions of South Asian patients had higher
angiography rates, but it may not be the South Asians within these practices who have the angiographies. Without individual data,
this question cannot be answered. However, given the hierarchical nature of the data involved in this area (patients within practices,
practices within trusts), even a study that collects information on individual patients with angina should take appropriate account of
group-level data in a multi-level analysis.

ALAN A MONTGOMERY

University of Bristol, Department of Community Based Medicine, Cotham House, Cotham Hill, Bristol BS6 6JL

References
1. LaPorte RE, Cresanta JL, Kuller LH. The relation of alcohol to coronary heart disease and mortality: implications for public health policy.

J Public Health Policy 1980; 1: 198-223.
2. Poikolainen K. Alcohol and mortality: a review. J Clin Epidemiol 1995; 48: 455-465.
3. Barker DJ, Osmond C. Infant mortality, childhood nutrition, and ischaemic heart disease in England and Wales. Lancet 1986; 1(8489):

1077-1081.
4. Barker DJP. Fetal origins of coronary heart disease. BMJ 1995; 311: 171-174.
5. Jones M, Ramsay J, Feder G, et al. Influence of practices’ ethnicity and deprivation on access to angiography: an ecological study. Br J

Gen Pract 54: 423-428.



drugs across ethnic groups in the secondary prevention of
ischaemic heart disease: analysis of cross-sectional surveys in
England. Br J Gen Pract, 2004; 54: 442-443.

8. Institute for Community Health. Access to cardiovascular disease
services by ethnic group: a systematic review. London: Research &
Development, NHS Executive, 2001. http://www.ichs.qmul.ac.uk/
downloads/ethnicity_accessreview.pdf (accessed 4 May 2004).

9. Feder G, Crook AM, Magee P, et al. Ethnic differences in invasive
management of coronary disease: prospective cohort study of
patients undergoing angiography. BMJ 2002; 324: 511-516.

10. Hippisley-Cox J, Pringle M. Inequalities in access to coronary
angiography and revascularisation: the association of deprivation
and location of primary care services. Br J Gen Pract 2000; 50:
449-454.

11. British Heart Foundation. Revascularisation procedures. London:
British Heart Foundation, 2002. http://www.heartstats.org/
datapage.asp?id=836 (accessed 4 May 2004).

12. Griffiths C, Sturdy P, Naish J, et al. Hospital admissions for asthma
in east London: associations with characteristics of local general
practices, prescribing, and population. BMJ 1997; 314: 482-486.

13. Hull S, Harvey C, Sturdy P, et al. Do practice-based preventive
child health services affect the use of hospitals? A cross-sectional
study of hospital use by children in east London. Br J Gen Pract
2000; 50: 31-36.

14. Multimap. http://www.multimap.com (accessed 26 Apr 2004). 
15. Naish J, Sturdy P, Bobby J, et al. The association between Asian

ethnicity and prescribing rates in east London: a database study.
Health Informatics Journal 1997; 3: 100-105.

16. Nicoll A, Bassett K, Ulijaszek SJ. What’s in a name? Accuracy of
using surnames and forenames in ascribing Asian ethnic identity
in English populations. J Epidemiol Community Health 1986; 40:
364-368.

17. Coldman AJ, Braun T, Gallagher RP. The classification of ethnic
status using name information. J Epidemiol Community Health
1988; 42: 390-395.

18. Carstairs V, Morris R. Deprivation and health in Scotland.
Aberdeen: Aberdeen University Press, 1991.

19. Jarman B. Underprivileged areas: validation and distribution of
scores. Br Med J (Clin Res Ed) 1984; 289: 1587-1592.

20. Majeed A, Evans N, Head P. What can PACT tell us about 
prescribing in general practice? BMJ 1997; 315: 1515-1519.

21. Hemingway H, Crook AM, Feder G, et al. Underuse of coronary
revascularization procedures in patients considered appropriate
candidates for revascularization. N Engl J Med 2001; 344: 645-654.

22. Banerjee S, Crook AM, Dawson JR, et al. Magnitude and 
consequences of error in coronary angiography interpretation
(the ACRE study). Am J Cardiol 2000; 85: 309-314.

23. Hemingway H, Crook AM, Banerjee S, et al. Hypothetical ratings
of coronary angiography appropriateness: are they associated
with actual angiographic findings, mortality, and revascularisation
rate? The ACRE study. Heart 2001; 85: 672-679.

24. Bottomley A. Methodology for assessing the prevalence of angina
in primary care using practice based information in northern
England. J Epidemiol Community Health 1997; 51: 87-89.

25. Owen-Smith V, Hannaford PC, Elliott AM. Increased mortality
among women with Rose angina who have not presented with
ischaemic heart disease. Br J Gen Pract 2003; 53: 784-789.

26. Lampe FC, Whincup PH, Wannamethee SG, et al. Chest pain on
questionnaire and prediction of major ischaemic heart disease
events in men. Eur Heart J 1998; 19: 63-73.

27. Chaturvedi N. Ethnic differences in cardiovascular disease. Heart
2003; 89: 681-686.

28. 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: 215-220.

29. National Statistics. Census area statistics. London: HMSO, 2001.
http://www.statistics.gov.uk/census2001/censusareastats.asp
(accessed 26 April 2004).

30. Payne N, Saul C. Variations in use of cardiology services in a
health authority: comparison of coronary artery revascularisation
rates with prevalence of angina and coronary mortality. BMJ 1997;
314: 257-261.

31. Hemingway H, Shipley M, Britton A, et al. Prognosis of angina
with and without a diagnosis: 11-year follow-up in the Whitehall II
prospective cohort study. BMJ 2003; 327: 895.

Acknowledgements
Melvyn Jones is supported by a British Heart Foundation Fellowship.
Angela M Crook is supported by a Medical Research Council Collaborative
Research Studentship (G78/6708). Harry Hemingway is supported by a
Department of Health National Public Health Career Scientist Award.

428 British Journal of General Practice, June 2004

M Jones, J Ramsay, G Feder, et al


