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Abstract
Objectives To describe incidence and prevalence of
cardiovascular disease (CVD), its risk factors, medication
prescribed to treat CVD and predictors of CVD within a
nationally representative dataset.
Design Cross-sectional study of adults with and without
CVD.
Setting The Royal College of General Practitioners (RCGP)
Research and Surveillance Centre (RSC) is an English
primary care sentinel network. RCGP RSC is over 50 years
old and one of the oldest in Europe. Practices receive
feedback about data quality. This database is primarily
used to conduct surveillance and research into influenza,
infections and vaccine effectiveness but is also a rich
resource for the study of non-communicable disease
(NCD). The RCGP RSC network comprised 164 practices at
the time of study.
Results Data were extracted from the records of 1 275
174 adults. Approximately a fifth (21.3%; 95% CI 21.2%
to 21.4%) had CVD (myocardial infarction (MI), angina,
atrial fibrillation (AF), peripheral arterial disease, stroke/
transient ischaemic attack (TIA), congestive cardiac failure)
or hypertension. Smoking, unsafe alcohol consumption
and obesity were more common among people with CVD.
Angiotensin system modulating drugs, 3-hydroxy-3methylglutaryl-coenzyme (HMG-CoA) reductase inhibitors
(statins) and calcium channel blockers were the most
commonly prescribed CVD medications. Age-adjusted and
gender-adjusted annual incidence for AF was 28.2/10
000 (95% CI 27.8 to 28.7); stroke/TIA 17.1/10 000 (95%
CI 16.8 to 17.5) and MI 9.8/10 000 (95% CI 9.5 to 10.0).
Logistic regression analyses confirmed established CVD
risk factors were associated with CVD in the RCGP RSC
network dataset.
Conclusions The RCGP RSC database provides
comprehensive information on risk factors, medical
diagnosis, physiological measurements and prescription
history that could be used in CVD research or
pharmacoepidemiology. With the exception of MI, the
prevalence of CVDs was higher than in other national data,
possibly reflecting data quality. RCGP RSC is an underused

Strengths and limitations of this study
►► High data quality for demographic, clinical and so-

cial variables.
►► Ability to report prevalence and incidence.
►► From our rich dataset, we are able to report diagno-

sis and pharmacological and physiological (eg, blood
pressure) data.
►► Data collected in primary care represent only a brief
abstraction from a consultation.
►► Prevalence of myocardial infarction was lower than
reported in other UK primary care datasets linked to
hospital data. This might indicate that acute conditions are less well coded in primary care records.

resource for research into NCDs and their management
and welcomes collaborative opportunities.

Introduction
Cardiovascular disease (CVD) is a major
cause of mortality and morbidity. Improved
preventive strategies could reduce the
burden of disease. There were over 17 million
CVD-related deaths in 2012; CVD accounts
for almost one-third of all deaths.1 Ischaemic
heart disease has topped the list of causes
of years of life lost for more than a decade,2
highlighting the shift in the global burden
of disease from communicable to chronic
disease.3 Risk factors for CVD, including
raised blood pressure, hypercholesterolaemia
and high body mass index (BMI), are among
the most important contributors to disability-adjusted life years.4 Primary prevention of
CVD is achievable through early identification
and modification of ‘lifestyle risk factors’ and
secondary prevention, through appropriate
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risk reduction, which slows disease progression. Effective
prevention and treatment is reliant on the identification
of people at risk of or with current CVD, and systems
which facilitate monitoring of management.
Large datasets provide real-world insights into the
epidemiology of CVD and better use of analytics may
lead to improvements in care.5 Notwithstanding, the
widespread use of computerised medical record (CMR)
published research on the use of large datasets in CVD
research remains limited.6 The majority of CVD management takes place in primary care, providing opportunities
for research.7 8 In the UK, a pay-for-performance scheme
(P4P), the Quality and Outcomes Framework (QOF) was
introduced to incentivise general practitioner (GP) practices to achieve indicator thresholds for the management
of chronic diseases,9 which has enhanced data quality in
primary care. The ubiquitous use of CMR systems in UK
primary care allows ready analysis enhanced by the UK’s
registration-based systems, which provide an accurate
denominator.10
The English Royal College of General Practitioners
(RCGP) Research and Surveillance Centre (RSC) is one of
the longest established primary care sentinel networks.11
It comprises a nationally representative sample,12 monitoring infections and respiratory disease, particularly
influenza and assessing vaccine effectiveness.13 14 15 The
RCGP RSC extended its remit into diabetes, with a focus
on disparities and adherence/persistence, and has been
shown to have good data quality.16 One recent analysis
has used the cardiovascular outcome data from the RCGP
RSC17 but there has not previously been a systematic assessment of CVD data quality and completeness. We describe
the incidence and prevalence of CVD in the RCGP RSC
cohort; including across different patient characteristics,
medications and risk factors for CVD.

findings, therapies, investigations and test results, and
processes of care are increasingly coded. Interactions
with secondary care are generally coded into a patient’s
primary care record.
Data quality is very important to RCGP RSC.19 20 A
sentinel system has to differentiate first, from new to
follow-up of cases. So there is a lot of emphasis on making
sure all consultations have a ‘problem’ coded, and it is
so-called ‘episode type’ (ie, first, new or ongoing). Practices receive extensive feedback, practice visits, a monthly
newsletter and more recently a dashboard refreshed
weekly.21 We are also looking at ways of automated classification of unclassified episodes.22
The individuals in the cohort have their identity pseudonymised. We pseudonymise National Health Service
(NHS) number to protect patients’ privacy—but can
apply the same pseudonymisation algorithm to other
datasets (eg, hospital data or cancer registries), so we can
privately link patient-level data. We can, in addition, use a
combination of probabilistic and deterministic methods
to link data where there is no NHS number.23

Objectives
►► To identify the proportion of adults currently registered within the RCGP RSC who have a diagnosis of
CVD.
►► To describe the prevalence of risk factors for CVD
and medications prescribed within the RSCP RSC
network.
►► To compare the incidence and prevalence with other
nationally reported datasets.

Identifying CVD
Demographic, social and clinical characteristics of the
study population were identified using Read codes.
Ethnicity was characterised using an established ontological approach: a combination of recorded ethnicity and
information which infers ethnicity (such as language).25
Socioeconomic status (SES) was determined using the
Index of Multiple Deprivation (IMD—the official UK SES
measure) from each patient’s postal code,26 which we also
have the capability to map to geocoordinate.
We used the latest code recorded for each patient
to report smoking status. The categories we created
were: never, current and ex-smoker. For alcohol use, we
included alcohol-related disease or complications. We
stratified alcohol use into: not recorded, within limits
(<14 units per week) or alcohol consumption with no
amount specified or excess (≥14 units per week or other
codes consistent with heavy drinking). We categorised
BMI using WHO categories: underweight (<18.5 kg/m2),
normal (18.5–24.9), overweight (25.0–29.9), obese class
1 (30.0–34.9), obese class 2 (35.0–39.9) and obese class 3

Methods
Study design and study population
This is a cross-sectional study using routinely collected
data extracted from general practices registered within
the RCGP RSC. All adults registered at the end of the
study period, 31 December 2016, were included. Data
were contributed by 164 practices across England.
Data source
The Read classification is currently used to code key clinical data.18 Diagnoses and key symptoms, examination
2

Data collection takes place twice per week with near realtime processing
We collect data from all patients twice per week, making
us one of the freshest data sources. We have the capability
to characterise and monitor disease and use of therapies,
and compare use according to guidance.24 The RCGP
RSC has produced a ‘weekly return’ of infections and
respiratory disease since 1967, though over time it has
expanded in terms of size, scope, sample collection and its
capability with linking with other datasets. We can process
large numbers of patients’ data rapidly. Our weekly report
involves the processing of around 1.75 million patients
data to produce our weekly report of over 30 conditions
in around 4 hours.
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(≥40.0).27 For BMI and blood pressure, we used the latest
value recorded. We also report missing data.
CVD cases include a diagnosis of one or more of the
following conditions: coronary artery disease (including
myocardial infarction and angina), atrial fibrillation (AF),
peripheral arterial disease, stroke, transient ischaemic
attack and congestive cardiac failure (online supplementary appendix 1, Read code list28). We included hypertension in our analysis of CVD.
Risk factors for CVD and disease prevalence
In addition to those described above, we measured prevalence of established CVD risk factors demonstrated to
predict CVD.29 Our analysis included latest systolic blood
pressure (SBP) in excess of 140 mm Hg, chronic kidney
disease (CKD, including stages 3–5) and diabetes mellitus.
Prevalence and incidence of CVD
Prevalence of CVD was described by the number of
different conditions in people by age groups (<50 years,
50–59 years, 60–69 years, 70–79 years and ≥80 years). Incidence of CVD was derived for the last 5 years (2012–2016).
We reported age-adjusted and gender-adjusted annual
incidence of CVD using the 2011 Census for England and
Wales. We also compared prevalence of CVD conditions
and risk factors/comorbidities in the RCGP RSC dataset
with those reported for the QOF/P4P national financially
incentivised chronic disease management scheme.
CVD prescription use
We report the following cardiovascular medication
prescriptions: ACE inhibitors, alpha blockers, angiotensin
II receptor blockers, antiplatelet therapy (including
aspirin), glycosides, calcium channel blockers, centrally
acting antihypertensives, statins, fibrates, other lipid-lowering drugs, loop diuretics, nicorandil, nitrates, potassium sparing diuretics, super ventricular antiarrhythmic,
thiazide and thiazide-like diuretics, vasodilator antihypertensives, and beta-blockers. We defined medication use
as the recording of one or more prescriptions in the GP
record.
Predictors of CVD
Logistic regression was used to identify variables that
predict CVD. Variable selection was based on established
risk factors for CVD. Since CVD is a composite of conditions, which present at different stages, we also explored
associations between variables and the most common
CVD conditions identified in this study.
Inclusion criteria
All adults, aged ≥18 years, who were registered at an
RCGP RSC practice on 31 December 2016 were included
in the analysis.
Exclusion criteria
Any patients who have codes suggesting they declined
any form of data sharing are not analysed by RCGP RSC
(approximately 2.2% of the registered population).
Hinton W, et al. BMJ Open 2018;8:e020282. doi:10.1136/bmjopen-2017-020282

Statistical analysis
We used descriptive statistics calculated using the open
source software, R-studio. We reported counts and
percentages of crude data. Proportions were compared
using χ2 tests, while the independent samples t-test and
Mann-Whitney U test were used to compare measures of
central tendency (means and medians).
As mentioned above, we used logistic regression to
identify variables that predict CVD as an outcome. Three
models were run, which included the following outcome
variables: (1) CVD as a composite of conditions (coronary
artery disease, myocardial infarction, angina, AF, peripheral arterial disease, stroke, transient ischaemic attack and
congestive cardiac failure); (2) coronary artery disease
(including myocardial infarction and angina) and (3) AF.
Within each model, we adjusted for the following
predictor variables: age, gender, ethnicity, SES (using
IMD stratified into quintiles), smoking status, alcohol
consumption, BMI category, presence of diabetes (no
diabetes, type 1 diabetes, type 2 diabetes) and presence
of other known risk factors (uncontrolled SBP: >140 mm
Hg; hypertension and CKD (stages 3–5). All variables
were retained in the regression analyses irrespective of
associations in bivariate analyses.
We reported ORs with 95% CIs and p values for each
model parameter. Results were deemed significant if they
were associated with a significance level of p<0.05.
Ethics
The data used for the analysis were pseudonymised at the
point of extraction and encrypted prior to uploading to
the Clinical Informatics Research Group secure server.
Personal data were not identifiable during the analysis.
This study was approved by the RCGP RSC study approval
committee and was classified as a study of ‘usual practice’.30 RCGP RSC data are available to researchers and
applications should be made direct to RCGP.31
Patient and public involvement
No patients or public were involved in the design, recruitment or conduct of this study.

Results
Demographics about people with and without CVD
A total of 1 275 174 adults were registered with RCGP
RSC practices. SES was identified within almost the entire
adult population and three-quarters had their ethnicity
recorded. The least deprived quintiles (IMD quintiles 4
and 5) were over-represented in the cohort (table 1).
The prevalence of CVD and hypertension was 21.3%
(271 684) and more common among males. Smoking,
unsafe drinking and obesity were more prevalent among
people with CVD than without, as was white ethnicity.
There was a lower proportion of Asian, mixed or other
ethnicity individuals among those diagnosed with CVD by
comparison to those without CVD, and the proportion of
3
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Table 1 The characteristics of the adult population with and without CVD

Characteristic
Age mean (SD)
Age median (IQR)

All adults, n (%)
(n=1 275 174)
47.5 (18.9)
46.0 (31.0–62.0)

Any CVD* and
hypertension, n (%)
(n=271 684)
67.9 (13.7)
69.0 (59.0–78.0)

No CVD, n (%)
(n=1 003 490)
41.9 (16.1)
40.0 (29.0–53.0)

Female

651 298 (51.1)

133 765 (49.2)

517 533 (51.6)

Ethnicity recorded

975 924 (76.5)

219 732 (80.9)

756 192 (75.4)

 White

828 900 (65.0)

198 884 (73.2)

630 016 (62.8)

P values
<0.001
<0.001
<0.001
<0.001

 Asian

78 603 (6.2)

9853 (3.6)

68 750 (6.9)

<0.001

 Black

39 805 (3.1)

8165 (3.0)

31 640 (3.2)

<0.001

 Mixed

14 955 (1.2)

1577 (0.6)

13 378 (1.3)

<0.001

 Other

13 661 (1.1)

1253 (0.5)

12 408 (1.2)

<0.001

299 250 (23.5)

51 952 (19.1)

247 298 (24.6)

<0.001

 Not recorded

1 271 764 (99.7)

271 120 (99.8)

1 000 644 (99.7)

 IMD quintile 5 (least)

IMD recorded

337 239 (26.4)

75 278 (27.7)

261 961 (26.1)

<0.001

 IMD quintile 4

277 357 (21.8)

62 736 (23.1)

214 621 (21.4)

<0.001

 IMD quintile 3

232 524 (18.2)

50 534 (18.6)

181 990 (18.1)

<0.001

 IMD quintile 2

216 466 (17.0)

41 311 (15.2)

175 155 (17.5)

<0.001

 IMD quintile 1 (most deprived)

208 178 (16.3)

41 261 (15.2)

166 917 (16.6)

<0.001

 IMD quintile not available

3410 (0.3)

564 (0.2)

2846 (0.3)

<0.001

1 198 579 (94.0)

263 970 (97.2)

934 609 (93.1)

 Never

514 481 (40.3)

78 045 (28.7)

436 436 (43.5)

<0.001

 Current

242 599 (19.0)

38 455 (14.2)

204 144 (20.3)

<0.001

 Ex-smoker

441 499 (34.6)

147 470 (54.3)

294 029 (29.3)

<0.001

68 881 (6.9)

<0.001

Smoking status recorded

 Not recorded
Alcohol use recorded

76 595 (6.0)

7714 (2.8)

1 025 722 (80.4)

258 187 (95.0)

767 535 (76.5)

 None

205 708 (16.1)

50 670 (18.7)

155 038 (15.4)

<0.001

 Within limits

466 063 (36.5)

93 408 (34.4)

372 655 (37.1)

<0.001

 Excess

353 951 (27.8)

114 109 (42.0)

239 842 (23.9)

<0.001

 Not recorded

249 452 (19.6)

13 497 (5.0)

235 955 (23.5)

<0.001

262 715 (96.7)

837 659 (83.5)

BMI recorded
 BMI mean (SD)
 Underweight

1 100 374 (86.3)
26.5 (5.9)

41.9 (6.0)

25.8 (5.6)

<0.001

42 258 (3.3)

3291 (1.2)

38 967 (3.9)

<0.001

 Normal

450 616 (35.3)

64 395 (23.7)

386 221 (38.5)

<0.001

 Overweight

360 340 (28.3)

99 941 (36.8)

260 399 (25.9)

<0.001

 Obese class 1

159 638 (12.5)

59 506 (21.9)

100 132 (10.0)

<0.001

 Obese class 2

57 097 (4.5)

23 328 (8.6)

33 769 (3.4)

<0.001

 Obese class 3
 Not recorded

31 018 (2.4)
174 207 (13.7)

12 525 (4.6)
8698 (3.2)

18 493 (1.8)
165 509 (16.5)

<0.001
<0.001

*CVD comprised any of coronary artery disease (including myocardial infarction and angina), atrial fibrillation, peripheral arterial disease,
stroke and TIA and congestive cardiac failure.
BMI, body mass index; CVD, cardiovascular disease; IMD, Index of Multiple Deprivation; TIA, transient ischaemic attack.

people in the two least deprived quintiles was higher in
those with CVD (table 1).
Risk factors for CVD and disease prevalence
The most prevalent risk factor was smoking, followed
by obesity, uncontrolled SBP, type 2 diabetes and CKD
4

(table 2). Crude prevalence of smoking (active and
ex-smokers) was higher in those of white and mixed
ethnicity, and obesity was most prevalent in people of
white and of black ethnicity. Crude prevalence of type
2 diabetes was greater in Asian and black ethnicity, and
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10 452 (1.3)
171 825 (20.7)

5899 (7.5)

373 (0.5)
8941 (11.4)

606 (0.8)

188 (0.2)

418 (0.5)

1707 (2.2)

16 671 (21.2)

10 366 (13.2)

9180 (11.7)

7443 (9.5)

198 (0.3)

2000 (2.5)

226 (0.6)
7902 (19.9)

430 (1.1)

111 (0.3)

226 (0.6)

360 (0.9)

9172 (23.0)

5884 (14.8)

10 624 (26.7)

3605 (9.1)

107 (0.3)

1613 (4.1)

5733 (14.4)

Black n=39 805

55 (0.4)
1461 (9.8)

96 (0.6)

24 (0.2)

82 (0.5)

155 (1.0)

3773 (25.2)

3100 (20.7)

2411 (16.1)

698 (4.7)

63 (0.4)

350 (2.3)

1291 (8.6)

Mixed n=14 955

60 (0.4)
1117 (8.2)

66 (0.5)

22 (0.2)

92 (0.7)

166 (1.2)

2946 (21.6)

2768 (20.3)

2175 (15.9)

685 (5.0)

32 (0.2)

212 (1.6)

992 (7.3)

Other n=13 661

*Includes people with and without a diagnosis of hypertension.
†Number of people with condition (% of total column population), for example, CKD (stages 3–5) in in 53 001 (6.4) people in the white ethnic group.
BMI, body mass index; CKD, chronic kidney disease; SBP, systolic blood pressure; TIA, transient ischaemic attack.

13 907 (1.1)
234 838 (18.4)

27 222 (2.1)

 Stroke and TIA

 Congestive cardiac failure
 Hypertension (diagnosed)

7812 (0.9)

10 027 (0.8)

 Peripheral arterial disease
20 323 (2.5)

26 684 (3.2)

44 141 (3.5)
34 700 (2.7)

 Coronary artery disease

 Atrial fibrillation

33 814 (4.1)

326 723 (39.4)

441 499 (34.6)

 Ex-smoker

Cardiovascular diseases

164 861 (19.9)

242 599 (19.0)

 Active smoker

58 586 (7.1)
177 255 (21.4)

84 320 (6.6)
247 753 (19.4)

4019 (0.5)

5440 (0.4)

53 001 (6.4)

150 779 (18.2)

White n=8 28 900 Asian n=78 603

 Obesity: BMI ≥30 kg/m2

 Type 2 diabetes

 Type 1 diabetes

70 965 (5.6)

217 978 (17.1)

Cardiovascular risk factors
 Uncontrolled (SBP >140 mm Hg)*

 CKD (stages 3–5)†

All adults, n (%)
(n=1 275 174)

Ethnicity, n (%)

Cardiovascular disease profile and risk factors of the complete adult population and by ethnicity

Conditions

Table 2

2741 (0.9)
43 592 (14.6)

5701 (1.9)

1870 (0.6)

7198 (2.4)

7939 (2.7)

82 214 (27.5)

55 620 (18.6)

46 108 (15.4)

13 303 (4.4)

1021 (0.3)

13 789 (4.6)

53 284 (17.8)

Not known
(n=299 250)
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Incidence of CVD
Hypertension showed the highest incidence (2012–2016)
and age-adjusted and gender-adjusted annual incidence
rate followed by AF and coronary artery disease (table 3).
CVD prescription use
ACE inhibitors, statins and calcium channel blockers
were the most commonly prescribed, with over half of the
CVD cohort prescribed at least one of these medications
(online supplementary table S2).

Figure 1 Prevalence of (A) cardiovascular diseases
and hypertension, and (B) risk factors/comorbidities
in the RCGP RSC network, compared with all-English
practices, using Quality Outcomes Framework data. CKD,
chronic kidney disease; RCGP, Royal College of General
Practitioner; RSC, Research and Surveillance Centre; TIA,
transient ischaemic attack.

CKD in white people. The highest overall crude prevalence for CVD was in white ethnicity, particularly for AF.
Prevalence of CVD
The prevalence and number of conditions increased with
age (online supplementary table S1). CVD was present
in less than 1% of people under the age of 50 years,
increasing to a quarter of people with at least one condition between 70 and 79 years old, and over 40% in people
over the age of 80 years.
We identified a higher prevalence of CVDs from RCGP
RSC data than identified by the P4P(QOF) definitions
(figure 1A). We also detected a higher proportion of
other CVD risk factors and comorbidities (figure 1B).

Predictors of CVD
When considering predictors of all types of CVD, people
were more likely to have the disease if they were older,
male, current or ex-smokers, hazardous drinkers or categorised as an alcoholic, or had a well-established comorbidity/risk factor (chronic kidney disease, diabetes and
hypertension) for CVD (table 4). In addition, likelihood of having CVD increased with each BMI category
compared with people with a normal BMI, while people
in the more deprived groups (IMD quintiles 1–4) were
more likely to have CVD than those in the least deprived
group (IMD quintile 5), and people of non-white ethnic
groups were less likely to have CVD than people of white
ethnicity. Interestingly, people with uncontrolled SBP
were less likely to have CVD than those with controlled
SBP. However, bivariate analysis showed that people were
more likely to have CVD if their SBP was uncontrolled
(OR 2.09, 95% CI 2.06 to 2.12), which suggests that
adjusting for other variables (eg, age and hypertension
diagnosis) affected this relationship.
Similar associations were found for coronary artery
disease and AF (online supplementary tables S3 and
S4); however, people of Asian ethnicity were more likely
to have coronary artery disease than people of white
ethnicity. Current and ex-smokers and people with type 1
diabetes were less likely to have AF than non-smokers and
those without diabetes, respectively.

Discussion
Our results demonstrate a high prevalence of CVD,
including hypertension, in a nationally representative
population sample. A CVD diagnosis was recorded in

Table 3 Incidence of cardiovascular disease and hypertension in the last 5 years, and age-adjusted and gender-adjusted
annual incidence in the adult population
Cardiovascular conditions
Coronary artery disease
Atrial fibrillation
Peripheral arterial disease

Incident cases in last 5 years, n (%)
14 033 (1.1)
17 913 (1.4)
3817 (0.3)

Annual age-adjusted and gender-adjusted
incidence rate per 10 000 (95% CI)
22.1 (21.8 to 22.5)
28.2 (27.8 to 28.7)
6.0 (5.8 to 6.2)

Stroke/transient ischaemic attack

10 838 (0.8)

17.1 (16.8 to 17.5)

Congestive cardiac failure
Hypertension

7792 (0.6)
60 635 (4.8)

12.3 (12.0 to 12.6)
96.5 (95.7 to 97.3)

6
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Table 4 Multivariable logistic regression for CVD

Table 4

Continued

Characteristic

OR

95% CI

P values

Characteristic

Age
Gender (male)

1.093
2.105

1.093 to 1.094
2.070 to 2.140

<0.001
<0.001

Other known risk factors

Ethnicity
 White

1.000 (reference)

 Asian

0.849

0.810 to 0.890

<0.001

 Black

0.520

0.486 to 0.557

<0.001

 Mixed

0.731

0.648 to 0.825

<0.001

 Missing

0.697

0.615 to 0.791

<0.001

 Other

0.933

0.915 to 0.952

<0.001

IMD quintile
 IMD quintile 5
(least deprived)

1.000 (reference)

 IMD quintile 4

1.047

1.025 to 1.070

<0.001

 IMD quintile 3

1.082

1.057 to 1.107

<0.001

 IMD quintile 2

1.155

1.127 to 1.185

<0.001

 IMD quintile 1
(most deprived)

1.230

1.199 to 1.263

<0.001

 IMD quintile not
available

1.034

0.873 to 1.225

0.700

Smoking status
 Never

1.000 (reference)

 Active smoker

1.565

1.526 to 1.605

<0.001

 Ex-smoker

1.381

1.355 to 1.407

<0.001

 Not recorded

1.056

1.005 to 1.111

0.032

Alcohol
consumption
 Safe use

1.000 (reference)

 Non-drinker

1.189

1.162 to 1.216

<0.001

 Hazardous use

1.217

1.195 to 1.241

<0.001

 Alcoholism

1.594

1.533 to 1.657

<0.001

 Not recorded

0.866

0.834 to 0.900

<0.001

BMI category
 Normal

1.000 (reference)

 Underweight

1.151

1.082 to 1.225

<0.001

 Overweight

1.136

1.114 to 1.159

<0.001

 Obese class 1

1.352

1.320 to 1.384

<0.001

 Obese class 2

1.597

1.544 to 1.651

<0.001

 Obese class 3

1.858

1.776 to 1.944

<0.001

 Not recorded

0.803

0.769 to 0.839

<0.001

Diabetes
 No diabetes

1.000 (reference)

 Type 1 diabetes

2.410

2.165 to 2.683

<0.001

 Type 2 diabetes
 Unknown/other
diabetes type

1.609
2.038

1.576 to 1.642
1.407 to 2.951

<0.001
<0.001
Continued
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OR

95% CI

P values

 Uncontrolled SBP 0.712
(>140 mm Hg)

0.700 to 0.725

<0.001

 Hypertension
1.734
diagnosis
 CKD (stages 3–5) 1.653

1.704 to 1.764

<0.001

1.620 to 1.688

<0.001

BMI, body mass index; CKD, chronic kidney disease;
CVD, cardiovascular disease; IMD, Index of Multiple
Deprivation; SBP, systolic blood pressure.

more than one in five adults in our population. Regarding
specific cardiovascular conditions, hypertension was the
most commonly diagnosed cardiovascular condition.
Coronary artery disease was diagnosed in 3.5% of individuals. This compares to previous UK studies which have
demonstrated a fairly consistent prevalence of coronary
artery disease at 3% in England, and 4% in Scotland,
Northern Ireland and Wales.32 Additionally, our reported
prevalence of AF, 2.7%, is similar to modelling studies
undertaken by Public Health England to estimate the
true burden of AF in England,33 which in itself is significantly higher than the national prevalence of AF reported
by QOF/P4P. This highlights the benefit of our approach
to case definition and the use of a wider range of clinical
codes than used within P4P business rules. Classical risk
factors for CVD were well represented within the RCGP
RSC population. For example 234 838 individuals had a
diagnosis of hypertension.
The RCGP RSC database is suitable for CVD research.
We have defined a cohort of people with CVD (n=271 684)
and identified a higher prevalence of patients than the
P4P/QOF scheme: though we note QOF uses a limited list
of codes. Incident cases of CVD and CVD risk factors can
be identified in the cohort. We identified more obesity,
our results are more closely aligned with self-reported
data.34 Our use of ontologies to improve case finding may
make our approach more reproducible than studies that
rely on an expert’s code list.35
Data quality was high in the CVD cohort for demographic, clinical and social variables. These are similar to
those reported in other UK primary care databases, such
as Clinical Practice Research Datalink (CPRD).36 We were
able to identify uncontrolled hypertension, a risk factor
for major cardiovascular events,37 38 and highlighted an
area where management could be improved through a
combination of patient education and self-management
and pharmacological interventions as appropriate.39 We
could identify appropriate medicines used to manage
CVD and found statins prescribed at anticipated rates.40
The associations with ethnicity were generally those
expected. We found that a higher prevalence of people
of white ethnicity had CKD, while the highest prevalence
for type 2 diabetes was seen in those of black or Asian
7
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ethnicity.41 42 Similarly a higher prevalence of hypertension was seen in people of black ethnicity.43 44
The age-adjusted and gender-adjusted annual incidence of CVD was highest in AF and similar to other
findings that have reported rates in Europe,45 while the
incidence of stroke was higher than previously reported
in other UK primary care databases (CPRD).46 This may
reflect an increase in disease in the years since these findings were reported, or enhanced case-finding strategies.
Logistic regression analyses demonstrated that established risk factors for CVD were associated with CVD in
the RCGP RSC dataset. Unusually, people with uncontrolled SBP were shown to be less likely to have CVD.
However, bivariate analysis confirmed that this finding
was only after adjusting for other variables, and uncontrolled SBP is in fact associated with higher risk of CVD.
This variable was for the latest recording only for people
with or without a diagnosis of hypertension, and therefore, many people who had uncontrolled SBP are healthy.
Strengths and weaknesses
Strengths
We have presented a comprehensive assessment of the
burden of CVD in a representative population sample.
Our use of coding ontologies improves the accuracy of
case identification. RCGP RSC has promoted high-quality
data recording for over half a century.
Although RCGP data have traditionally been used for
monitoring infectious diseases, the network data have
recently started to be used more for non-communicable
disease (NCD) research. Examples include the epidemiology of type 3c diabetes,47 liver disease48 and risks associated with anticoagulant use in people with AF and CKD.17
Weaknesses
The weakness of our data is that of all routinely collected
data.18 Data are collected for routine patient care in the
context of the 10 min GP consultation. Our coded data
are therefore a brief abstraction of this process.49 We are
still in the early stages of looking to ensure the robustness
of real-world evidence studies.
The incidence of myocardial infarction was lower than
reported UK primary care data from linked primary care,
hospital and national audit datasets (CPRD).50 This suggests
there are limitations to using primary care data alone,
though we have the capability to link to these same datasets.

Conclusions
We have reported the prevalence and incidence of common
CVDs in the RCGP RSC dataset. Our reported prevalence
of coronary artery disease and AF is comparable with
other UK studies. Therefore, the RCGP RSC is ready to be
more active in research and quality improvement studies
including CVD. The rich clinical data available within the
RCGP RSC have substantial potential utility for epidemiological research into a variety of communicable and NCD.
This has recently been demonstrated using the RCGP RSC
8

dataset to explore CVD outcomes in renal disease.17 The
combination of clinical and prescription data can be used
to carry out real-world evidence studies and explore effectiveness beyond the traditional randomised control trial
setting.
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