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Abstract 

Background: Lipid control is important for the secondary prevention of cardiovascular disease (CVD).   

There is robust evidence that the use of statins reduces risk of major vascular events regardless of 

gender.    

Design: Cross sectional design of 7869 patients on  heart disease and/or  stroke registers 

Setting: Inner city London borough, with a registered population of 378,000 (2013).   

Methods: We assessed quality and equity of care against pre-defined standards.   A descriptive 

analysis was used to assess against these standards .  We then assessed group differences using 

multilevel regression models.   

Findings: 

Patients with a current cholesterol measurement  >5 mmol/l were less likely to have a current statin 

prescription (adjusted OR = 3.16; 95% CI: 2.74 to 3.65).  They were also more likely to be current 

smokers and have raised blood pressure.   Women were significantly more likely to have raised 

cholesterol after adjustment for other risk factors (adjusted OR = 1.78; 95% CI: 1.55 to 2.03).    

Conclusion 

In this study the key factor that explained poor lipid control in people with CVD was having no 

current prescription record of  a statin.  Women are more likely than men to have poorly controlled 

cholesterol (independent of smoking status, blood pressure, statin prescription and type 2 diabetes 

status and after adjusting for age, ethnicity, deprivation index and practice level variation.   Women 

with CVD should be offered statin prescription and may require higher statin dosage for improved 

control. 

Key word: Equity profile, cholesterol, cardiovascular disease, secondary prevention, gender 

inequality. 

Strengths include: 

•  large study using epidemiological design and multi-level modelling regression methods  to 

identify inequity in management of lipid control using routine data. 

• systematic approach that can be used by Clinical Commissioning Groups to meet their duty 

to reduce inequality in access and outcomes to healthcare    

Limitations include: 

•  potential measurement errors /biases    

•  data did not include date of any original CVD event  

• findings may not be  generalisable     
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Introduction 

Hyperlipidaemia contributes a significant proportion of modifiable cardiovascular disease (CVD) risk.  

(1)   Most of the CVD risk attributable to lipids is due to lipoprotein particles associated with 

cholesterol deposition in the vascular wall including total cholesterol, non-HDL-cholesterol and low 

density lipoprotein cholesterol (LDL-C). (2)   Interventions that reduce LDL-C reduce CVD risk with a 

relationship from clinical trials that shows that a 21% relative risk reduction in major vascular events 

per 1mmol/L reduction in LDL-C in all groups.  (3).  

The National Institute for Health and Clinical Excellence (NICE) lipid modification guidelines (CG67; 

2008) advise clinicians to offer statins to all individuals with increased risk of CVD as determined by a 

QRISK2 or Framingham (1991) -based CVD risk score of 20% over the next decade.(4-6)   These risk 

calculation tools give similar results but Framingham overpredicts CVD in UK populations.  (7)   Statin 

treatment is to be prescribed to all patients with established CVD using simvastatin 40mg in most 

patients and atorvastatin 80mg in acute coronary syndromes.  NICE CG67 advises that cholesterol is 

checked within 3 months of starting a statin with the aim that patients with established CVD should 

ideally reach total cholesterol <4 mmol/L; LDL-C <2 mmol/L with an audit standards of total 

cholesterol < 5mmol/L and LDL-C <3mmol/L. (4)   In primary prevention no target is specified but all 

should be treated with simvastatin 40mg or another off-patent agent of similar efficacy.  If this 

target has not been met, then patients are to be given advice around compliance and lifestyle and 

consideration was originally given to increasing the dose of simvastatin to 80mg.  However, later 

safety concerns about simvastatin 80mg and its drug interactions mean this suggestion was not 

implemented in many areas (including South East London). Patients are to be monitored annually 

once they are meeting targets. (8) 

GPs are currently incentivised to manage CVD by the Quality and Outcomes Framework (QOF). The  

QOF control target in 2012-13 was total cholesterol of <5mmol/l.  (9) 
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Our aim was to evaluate the management of cholesterol for the secondary prevention of CVD in 

Lambeth patients on the Coronary Heart Disease (CHD) and / or stroke registers.   We compared lipid 

measurement and control to pre-defined standards based on QoF and NICE guidelines.  (4;9) We 

also evaluated the equity of lipid control and hypothesized that there should be no group 

differences in the management of cholesterol in Lambeth patients on the above registers, according 

to these pre-defined standards. 

Methods 

This evaluation was carried out in an inner city London borough, with a registered population of 

378,000 (2013).  We used a cross-sectional study design and identified those patients who were on 

the CHD and/or stroke registers as of 31/3/2013 and the period 15 months prior to this date.  

We used patient level data from the Lambeth DataNet.  This is a pseudo -anonymised database of 

patients registered with practices in primary care that supports local commissioning, health 

care/service evaluation and equity profiling.  We identified people registered on the CHD and / or 

stroke registers from 48 of 49 practices that contribute data to the Lambeth DataNet. 

Pre-defined standards:  

The standards that were used to assess the quality of care were a combination of the upper range of 

the QOF 12-13 and NICE CG67 guidelines.  (4;9) 

CHD:  

• Cholesterol level is measured in last 15 months (at or prior to 31/03/13) in 90% (range 50-

90%)of all patients on the CHD register;  

• Cholesterol control  </=5 mmol/l in 70% (range 45 to 70% ) of all patients on CHD register 

Stroke:  
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• Cholesterol level measured in last 15 months (at or prior to 31/03/13) in 90% (range 50-90%) of 

all patients on the stroke register;  

• Cholesterol </= 5 mmol/l in 65% (range 40 to 65%) of all patients on stroke register 

We also collated data on the current prescription of statins for this cohort of patients within the last 

3 months from their last review date.  NICE guidelines recommend that all patients with heart 

disease or stroke s should be prescribed a statin or have reasons recorded if not prescribed.  

Hypothesis tested: 

The hypotheses we were testing were as follows: 

1/ Patients in Lambeth with one or more diagnoses of CHD and stroke are managed according to the 

pre-defined  standards for cholesterol for people on these two registers as of 2012/13.    

2/ In Lambeth patients with one or more diagnoses of CHD and stroke - there are no significant 

group differences as assessed by age, sex, ethnicity, deprivation, presence of other risks or 

comorbidity in meeting these pre-defined standards. 

Analysis 

We used STATA 13.1 to test the hypotheses.(10)  Descriptive analyses were done to test the first 

hypothesis. A number of univariate multilevel logistic regression models taking into account the 

variation among different general practices were fitted to explore the associations between the 

predefined standards and different potential predictor variables tested in the second hypothesis. 

Then a series of multivariate multilevel logistic regression models were fitted to investigate the 

associations between the pre-defined standards and all potential predictor variables. Best and final 

models chosen by series of Wald goodness of fit tests were reported in the result section. (11) 

The presence of group differences in these were reviewed by:  age group (16-44, 45-54, 55-64, 65-74 

& >/=75) , sex (male, female) , ethnic groups (White group, Black/Black British group, 
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Missing/unknown, Asian/Asian-British group, Mixed group, Other ethnic  group), index of multiple 

deprivation quintiles (grouped as follows: least deprived two quintiles 0-40%,  40-60%,  60-80%,  

Most deprived 80-100%) , as well as risk factors for smoking (current somkers, ex-smokers, non-

smokers and unknown)  and blood pressure or BP (controlled defined as BP</=150/90; uncontrolled 

defined as BP>150/90), type 2 diabetes status (yes or no)  & statin prescription status within time 

frame described above (yes or no) and total cholesterol  (controlled defined as </= 5 mmol/L, 

uincontrolled defined as >5 mmol/L). 

Results 

The total number of primary care practices that participated was 48/49 (98%).   The number of 

people on the CHD & Stroke registers was 7869 (CHD only: 4464; Stroke only: 2738; combined 

CHD/stroke = 667).  The diagnosed prevalence of CHD and stroke were 1.3% and 0,9% respectively in 

Lambeth in 2012-13.  (12)  The mean age was 69.8 years (95% confidence limits: 69.5 to 70.1).  There 

were significantly more males on the registers: male 57.8% (56.7 to 58.9) compared to female 42.2% 

(41.1 to 43.3).  Other demographic characteristics are shown in table 1. 

Table 1 here 

Table 2 shows the risk factor characteristics. 

Table 2 here 

Hypothesis 1: Patients with one or more of CHD and stroke are managed according to pre-defined 

standards for cholesterol measurement and control for people on these two registers as of 

2012/13 and 13/14    

Table 3 shows the evaluation of patients having a current record for cholesterol measurement, 

degree of cholesterol control achieved and a record of a statin prescription.  Overall pre-defined 

auditable standards were not met for current records for both cholesterol measurement and statin 

Page 6 of 22

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 Ju

n
e 6, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
9 D

ecem
b

er 2015. 
10.1136/b

m
jo

p
en

-2015-008678 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review
 only

7 
 

prescription.  However pre-defined auditable standards for those patients with a current record the 

proportion of patients whose cholesterol was below 5mmol/l were met.  When comparing 

subgroups within the study, patients with a history of stroke were consistently the least likely to 

meet all three QOF standards. 

Primary care records showed that 80.1% of patients had been prescribed a statin in the last 6 

months.   This rate was significantly lower in stroke patients.  

Table 3 here 

Hypothesis 2: In patients with one or more of CHD and stroke - there are no significant group 

differences as assessed by age, sex, ethnicity and deprivations in meeting the predefined 

standards. 

We found significant group differences in meeting the lipid measurement standards.  Table 4 shows 

the findings for patients who did not have a current record of cholesterol measurement in the last 

15 months.  The random effect at the general practice level is reported at the bottom of the table. 

The variance component was estimated to be 0.12.  Patients categorised as black/black British group 

(compared to the white group) were significantly more likely to have a current record, as were 

patients with type 2 diabetes (compared to people without type 2 diabetes).  Patients with no 

current records were significantly more likely to be between 16-64 years or over 75 years.   Patients 

aged 16-44 were 68% more likely to not have a current record compared to those aged 65-74.   After 

taking into account other factors deprivation did not appear to have an effect of current cholesterol 

recording.   Patients who did not have a current record of cholesterol measurement were more likely 

to a record for being current smokers, and a previously raised cholesterol level.   

Patients with no current record for cholesterol in the past 15 months were nearly three times less 

likely (adjusted odds = 2.95; 95% CI: 2.49 to 3.50) to have a record of a current statin prescription.      

Table 4 here 
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Table 5 shows the finding for the subgroup of patients who were not achieving a lipid control 

standards (cholesterol level <5mmol/L) within the last 15 months of the study date.  The random 

effect at the general practice level is reported at the bottom of the table. The variance component 

was estimated to be 0.021. These patients were significantly more (OR 3.16 95% CI 2.74 to 3.65) 

likely not to have a current record for a statin prescription.  After adjustment for other factors they 

were also more likely to be current smokers and to have raised blood pressure.   Women were also 

significantly more likely than men to have raised cholesterol after adjustment for other factors.   

Women were also significantly less likely to have a current record for a statin prescription (75.4%; 

73.8% to 77.0%) compared to men (82.7%; 81.5% to 83.9%).  Patients with additional comorbidity 

with type 2 diabetes were significantly more likely to achieve cholesterol control <5mmol/L.   

Table 5 here 

Discussion 

Key findings 

In this study of patients attending primary care practices in an inner London borough in South 

London the key factor that explained poor lipid control in people on the CHD and Stroke registers 

was having no record of having been prescribed a statin in the last three months from their last 

review date.  Women were less likely to be prescribed a statin compared to men.   Amongst 

individuals with previous history of CHD or Stroke, women are more likely than men to have poorly 

controlled cholesterol. This finding was independent of smoking status, blood pressure, statin 

prescription and type 2 diabetes status and also remained unchanged after adjusting for age, 

ethnicity, deprivation index and practice level variation.   

Patients with a history of both CHD and stroke were those most likely to be managed according to 

current guidelines. Patients who had only had a stroke were less likely to have had their cholesterol 

measured, controlled or to be prescribed a statin than patients with CHD.  
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Patients who had poor control were also more likely to be current smokers, have raised blood 

pressure and were less likely to have been prescribed a statin. 

What is already known  

Studies looking at the efficacy of lipid lowering treatments in patients with established CVD have 

found no significant differences between sexes but found that women were more likely than men to 

have higher LDL-C levels both before and after treatment suggesting that women may need more 

aggressive lipid lowering treatment than men to achieve targets. (13-18) 

Women are less likely to be prescribed medication including statins as secondary prevention 

following stroke (19;20) and Acute Coronary Syndrome. (21)  These findings are true internationally 

with similar results being found in Ireland (22), Italy (23), and Sweden. (24)  Large studies suggest 

that the effect is mainly seen in younger women (25;26;26)  Similar results have previously been 

found in East London. (27) Women were also less likely to be prescribed aggressive lipid lowering 

treatment or any treatment at all.   A Canadian study also found discrepancies between the three 

groups; stroke, CHD and both, as well as gender discrepancies similar to the results found in 

Lambeth.(28) Some studies have failed to find a significant difference in lipid treatment between 

genders. (29;30).   Others suggest that gender differences disappear once the data has been 

adjusted for age and severity of disease. (31;32)    

What this paper adds  

The Health and Social Care Act 2012, places a duty on Clinical Commissioning Groups, to reduce 

inequalities in access and outcomes of care. (33) This paper shows that routine pseudo-anonymised 

patient level data can be used to monitor quality and equity of care in a systematic way.   We found 

important age differences in the processes of care – people aged 16-64 were less likely to meet lipid 

measurement standards.   Patients from black ethnic groups and with co-morbidity with diabetes 

were more likely to meet the lipid measurement standard.  Practice variation had a significant effect 
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on these processes of care.  For the lipid control standards the findings of this study in South London 

are similar to those observed worldwide.  In patients with established CVD population women are 

more likely than men to have raised cholesterol, and yet they are less likely to be prescribed a statin.   

Critically patients with poor lipid control were also significantly less likely to have a current statin 

prescription record.   However, patients with diabetes (as an additional comorbidity) were more 

likely to be meet lipid control standards. 

Limitations 

There was a small proportion of data that was missing in the age, ethnicity, deprivation and some of 

the risk factors in the disease registers.  However as this was a large study we do not think this will 

have introduced substantial non-response biases.   This study used data collected from routine 

practice consultations so there could be potential measurement errors or biases introduced as part 

of this.   The data gathered did not include the date of any original CVD event and this factor was not 

considered in the regression analysis. Registry studies show a decline in adherence with 

cardiovascular preventive therapies including statins with time post-event (34)[9]. The data gathered 

in this study does not allow differentiation of haemorrhagic from ischaemic strokes which may 

explain some of the differences in prescriptions. However it is likely that most strokes were 

ischaemic in aetiology in this population.    We also did not assess whether there was a record of 

prescriptions for other lipid lowering strategies in this cohort,   though statins are the most 

commonly prescribed lipid-lowering drugs there is substantial usage of ezetimibe in some areas in 

the UK. (35)  The data obtained did not include reasons for why women are not being prescribed 

statins for example  whether they were declining them when offered, or whether they were 

experiencing more side effects and asking to stop taking statins or whether they were not being 

offered statins in the first place. We also were not able to explore whether healthcare professionals 

have a perception that women are lower risk of further CVD and not treated as aggressively as men.   

The study findings may not be more widely generalisable  to the UK population but some of these 
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results on lipid control outcomes are consistent with findings from other studies.   These factors 

need further exploration to inform future strategies.   

Conclusions 

This evaluation has identified important health inequities in the secondary prevention of heart 

disease and stroke using routine primary care data available at a patient level.   The findings suggests 

that primary care has an important role in identifying & optimising management in those patients  

with CVD who don’t have current record of cholesterol reading.  GPs should also identify people with 

established CVD who have no current record of statin prescription as these patents had a greater 

probability of poor lipid control.  This evaluation identified these patients were also more likely to 

have other CVD risks (raised blood pressure and current smokers).  Finally this study suggests that 

primary care professionals need to identify and optimise lipid management in patients with CVD 

who have no current statin prescription and also that woman with CVD may require higher statin 

dosage for better lipid control for secondary prevention. 
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• Data sharing: This data cannot be shared without agreement with participating General Practices in 
Lambeth CCG area. 
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Table 1 – Demographic baseline characteristics 

 

 

Table 2: Risk factor characteristics 

Risk factor  Sub-level Number  Per cent 

Smoking * Non-smoker 4,146 52.7 

 Current smoker 1,456 18.5 

 Ex-smoker 2,191 27.8 

 Unknown 76 1.0 

Blood pressure * BP</=150/90 5,604 71.2 

 BP>150/90 2,182 27.7 

 Missing 83 1.1 

Body Mass index ** <18.5 138 1.9 

 18.5 to 24.9 1,999 27.8 

 25 to 29.9 2,613 36.4 

 30 to 39.9 2,164 30.1 

 >/=40 267 3.7 

Type 2 diabetes*  Yes 2,104 26.3 

 No 5,765 73.3 

Note: * n = 7,869  
** n = 7181 

   

 

Demographic 
Characteristics 

Sub-level Number 
(n = 7,869) 

Percent 

Age 16-44 333 4.2 

 45-54 840 10.7

 55-64 
 

1,340 
 

17.0 

 65-74 2035 25.9 

 >/=75 
 

3,293 
 

41.9 

 Unknown 28 0.4 

Sex Male 4,547 57.8 

 Female 3,322 42.2 

Ethnicity White group 4,361 55.4 

 Black/Black British group 1,616 20.5 

 Asian/Asian-British group 694 8.8 

 Mixed group 212 2.7 

 Other ethnic group 193 2.5 

 Missing/unknown 793 10.1 

Index of deprivation Least deprived  195 2.5 

 40-60% 976 12.4 

 60-80% 3,816 48.5 

 Most deprived80-100% 2,837 36.1 

 Missing 45 0.6 
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Table 3: Evaluation against standards 

Register Number Per cent 95% Confidence Limits Standard 

   Lower limit Upper limit  

Current record last 15 months     

Stroke only 2,284 83.4 82.0 84.8 90 

CHD only 3,831 85.8 84.8 86.8 90 

CHD & Stroke 597 89.5 86.9 91.7 90 

Cholesterol </=5 mmol/L with current record in last 15 months   

Stroke only 1,716 75.1 73.3 76.9 65 

CHD only 3,114 81.3 80.0 82.5 70 

Stroke & CHD 505 84.6 81.4 87.4 70 

Statin prescription recorded in last 6 months & current record in last 15 months 

Stroke only 1,630 71.4 69.5 73.2 100 

CHD only 3,203 83.6 82.4 84.8 100 

Stroke & CHD 511 85.6 82.5 88.3 100 
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Table 4 Multi-level logistic regression model – current record for measurement of cholesterol in the 

last 15 months and demographic, risk factor and treatment with statin characteristics 

Variable Category N Adjusted odds ratio (95% 

confidence limits) 
p-value 

Age (years) 

(n = 7,841) 
16-44 
45-54 
55-64 
65-74  
75+ 

333 
840 
1,340 
2,035 
3,293 

1.68 (1.14 to 2.47) 

1.51 (1.14 to 1.99) 

1.46 (1.13 to1.88) 

Ref 
1.39 (1.12 to 1.73) 

 

0.008 
0.004 
0.003 
  
0.003 

Ethnicity  

(n = 7,869) 
White Group 
Black/Black British 
Asian/Asian British 
Mixed groups 
Other ethnic groups 
Not known/missing 

4361 
1616 
 694 
212 
193 
793 

Ref 
0.78 (0.62 to 0.97) 

1.08 (0.79 to 1.48) 
 1.07 (0.67 to 1.72) 
1.18 (0.90 to 1.55) 
 1.18 (0.90 to 1.55) 
 

  
0.026 
 0.626 
0.772 
0.509 
0.224 

Deprivation – 

Index of Multiple 

Deprivation 

national ranking  

(n = 7,824) 

 Least deprived  
 40-60% 
 60-80% 
 Most deprived 

195 
976 
3816 
2837 

Ref 
1.46 (0.77 to 2.81) 
1.49 (0.80 to 2.78) 
1.60 (0.85 to 2.99) 

 
0.2459 
0.207 
0.144 

Smoking (7,869)  Non-smoker 
Ex-smoker 
Current Smoker 
Unknown 
 

4146 
2191 
1456 
76 

Ref 
1.09 (0.90 to 1.32) 
1.43 (1.16 to 1.77) 

1.58 (0.53 to 4.74) 

 
0.352 
0.001 
0.416 

Blood pressure  

(n = 7786) 

 

</=150/90 mmHg 
>150/90 mmHg 

5604 
2182 

Ref 
1.15 (0.97 to 1.37) 

  
0.117 

Total Cholesterol 

(n = 7562) 
</= 5 mmol/L 
>5 mmol/L 

5897 
1665 

Ref  
1.32 (1.11 to 1.57) 

 

  
0.002 

Statin 

prescription (n = 

7869) 

Yes 
No 

5891 
1978 

Ref 
2.95 (2.49 to 3.50) 

  
<0.0001 

BMI (kg/m
2
) 

(n = 7181) 
<18.5 
18.5 to 24.9 
25 to 29.9 
30 to 39.9 
>/=40 

138 
1999 
2613 
2164 
267 

1.21 (0.74 to 2.00) 
Ref 
0.97 (0.80 to 1.18) 
0.93 (0.75 to 1.15) 
0.92 (0.58 to 1.46) 

0.45 
  
0.796 
0.527 
0.718 

Type 2 diabetes 

(n = 7869) 

Yes 
No 

2,104 
5,765 

0.37 (0.29 to 0.47) 

Ref 
<0.0001 

Practice level 

variance 

  0.12 (0.06 to 0.25)  

Note: logistic model for current record for Cholesterol in the last 15 months, goodness-of-fit test; number of 

observations = 7135 ;  number of groups = 10 ; Hosmer-Lemeshow chi
2
(8) = 5.74;  Prob > chi

2
 = 0.676; Likelihood Ratio 

test for testing multilevel logistic regression model compared to conventional logistic regression model p-

value < 0.0001. 
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Table 5: Multi-level logistic regression model – cholesterol control standard > 5mmol/L in last 15 

months  

Variable Category N  Adjusted odds ratio 

(95% confidence limits) 
p-value 

 Age (n= 6711) 16-44 
45-54 
55-64 
65-74  
75+ 
 

186 
670 
1149 
1846 
2860 

0.79 (0.54 to 1.14) 
1.20 (0.96 to 1.50) 
1.10 (0.91 to 1.33) 
Ref 
0.74 (0.63 to 0.887) 

0.208 
0.102 
0.330 
 
<0.0001 

Sex  

(n = 6711) 
Male 
Female 
 

3883 
2828 

Ref 
1.74 (1.53 to 1.98) 

  
<0.0001 

Ethnicity  

(n = 6711) 
White Group 
Black/Black British 
Asian/Asian British 
Mixed groups 
Other ethnic groups 
Not known/missing 

3717 
1419 
612 
174 
165 
624 

 

Ref 
0.99 (0.84 to 1.16) 
0.85 (0.66 to 1.09) 
1.04 (0.71 to 1.54) 
0.85 (0.56 to 1.31) 
 1.13 (0.91 to 1.40) 

 

  
0.892 
0.198 
0.830 
0.470 
0.264 

Deprivation 

(Index of 

Multiple 

Deprivation 

national 

ranking) 

(n = 6672) 

Least deprived  
40-60% 
60-80% 
Most deprived 
 

173 
822 
3278 
2399 

Ref 
0.79 (0.52 to 1.21) 
0.91 (0.61 to 1.35) 
0.91 (0.61 to 1.37) 

 
0.276 
0.634 
0.664 

Smoking  

(n = 6711) 
Non-smoker 
Ex-smoker 
Current Smoker 
Unknown 
 

3566 
1925 
1185 
35 

Ref 
1.00 (0.86 to 1.18) 
1.28 (1.07 to 1.52) 

1.33 (0.57 to 3.11) 

  
0.939 
0.006 
 0.506 

Blood pressure  

(n = 6700) 

 

</=150/90 mmHg 
>150/90 mmHg 
 

4861 
1839 
 

Ref 
1.35 (1.17 to 1.54) 

  
<0.0001 

Statin 

prescription  

(n = 6711) 

  

Yes 
No 
 

5344 
1367 

Ref 
3.10 (2.70 to 3.56) 

  
<0.0001 

Type 2 diabetes 

(n =  6711 ) 

Yes 
No 

1993 
4718 

0.62 (0.53 to 0.72) 

Ref 

<0.0001 

Practice level 

variance 

  0.022 (0.005 to 0.095)   

Note: Logistic model for lipid control < 5 mmol in last 15 months, goodness-of-fit test number of observations = 6370; 

number of groups = 10; Hosmer-Lemeshow chi
2
(8) = 16.26; Prob > chi

2
 = 0.039; Likelihood Ratio test for testing 

multilevel logistic regression model compared to conventional logistic regression model p-value = 0.045. 
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies  

 Item 

No 

Recommendation 

 

Comment re article 

submitted to JECH 

  

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract This is done   

(b) Provide in the abstract an informative and balanced summary of what was done and what was found This is done   

Introduction    

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported This is provided   

Objectives 3 State specific objectives, including any prespecified hypotheses This is provided   

Methods    

Study design 4 Present key elements of study design early in the paper This is provided   

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and 

data collection 

This is provided   

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants This is provided   

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give 

diagnostic criteria, if applicable 

This is provided   

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of assessment (measurement). 

Describe comparability of assessment methods if there is more than one group 

We used routine data 

collected in primary care 

for this evaluation (no 

additional measurements) 

  

Bias 9 Describe any efforts to address potential sources of bias We used logistic 

regression models to 

control for bias 

  

Study size 10 Explain how the study size was arrived at Not applicable – we 

evaluated all patients on 

the two disease registers 

  

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings 

were chosen and why 

This is described   

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding This is described   

(b) Describe any methods used to examine subgroups and interactions This is described   

(c) Explain how missing data were addressed    
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(d) If applicable, describe analytical methods taking account of sampling strategy Not applicable   

(e) Describe any sensitivity analyses Not applicable    

Results    

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for 

eligibility, confirmed eligible, included in the study, completing follow-up, and analysed 

Not applicable   

(b) Give reasons for non-participation at each stage Not applicable   

(c) Consider use of a flow diagram Not applicable   

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures 

and potential confounders 

This is described   

(b) Indicate number of participants with missing data for each variable of interest This is described   

Outcome data 15* Report numbers of outcome events or summary measures    

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% 

confidence interval). Make clear which confounders were adjusted for and why they were included 

Unadjusted estimates can 

be provided as 

supplementary tables – 

we have only provided 

adjusted estimates with 

95% confidence limits  

  

(b) Report category boundaries when continuous variables were categorized This is described   

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period Not applicable   

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses Not applicable   

Discussion    

Key results 18 Summarise key results with reference to study objectives This is done   

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both 

direction and magnitude of any potential bias 

This is done   

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, 

results from similar studies, and other relevant evidence 

This is done   

Generalisability 21 Discuss the generalisability (external validity) of the study results This is done   

Other information    

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original 

study on which the present article is based 

Not funded    
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Abstract 

Objectives: To assess quality of management and inequality in lipid control for secondary prevention 

of cardiovascular disease using multilevel regression models.   

Design: Cross-sectional study  

Setting: Inner London borough, with a primary care registered population of 378,000 (2013)  

Participants: 48/49 participating general practices with 7869 patients on heart disease /stroke 

registers were included.   

Outcome measures: 1/Recording of current total cholesterol levels and lipid control according to 

national evidence based standards.  2/ Assessment of health inequalities by age, sex, ethnicity, 

deprivation, presence of other risks or comorbidity in meeting in both lipid measurement and 

control standards. 

Results:  Some process standards were not met.  Patients with a current cholesterol measurement 

>5 mmol/l, were less likely to have a current statin prescription (adjusted OR = 3.10; 95% CI: 2.70 to 

3.56).  They were more likely to have clustering of other CVD risk factors.    Women were 

significantly more likely to have raised cholesterol after adjustment for other factors (adjusted OR = 

1.74; 95% CI: 1.53 to 1.98).    

Conclusions: In this study the key factor that explained poor lipid control in people with CVD was 

having no current prescription record of a statin.  Women were more likely to have poorly controlled 

cholesterol (independent of co-morbid risk factors and after adjusting for age, ethnicity, deprivation 

index and practice level variation).   Women with CVD should be offered statin prescription and may 

require higher statin dosage for improved control. 

Strengths include: 

Large study using epidemiological design and multi-level regression modelling to identify inequality 

in management of lipid control using routine data. 

systematic approach that can be used by Clinical Commissioning Groups to meet their duty to 

reduce inequality in access and outcomes to healthcare    

Limitations include: 

potential measurement errors /biases    

data did not include date of any original CVD event  

findings may not be  generalisable to rest of UK     

Key word: Equity profile, cholesterol, cardiovascular disease, secondary prevention, gender 

inequality. 
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Introduction 

Hyperlipidaemia contributes a significant proportion of modifiable cardiovascular disease (CVD) risk.  

(1)   Most of the CVD risk attributable to lipids is due to lipoprotein particles associated with 

cholesterol deposition in the vascular wall including total cholesterol, non-HDL-cholesterol and low 

density lipoprotein cholesterol (LDL-C). (2)   Interventions that reduce LDL-C reduce CVD risk with a 

relationship from clinical trials that shows that a 21% relative risk reduction in major vascular events 

per 1mmol/L reduction in LDL-C in all groups.  (3).  

The National Institute for Health and Clinical Excellence (NICE) lipid modification guidelines (CG67; 

2008) advise clinicians to offer statins to all individuals with increased risk of CVD as determined by a 

QRISK2 or Framingham (1991) -based CVD risk score of 20% over the next decade.(4-6)   These risk 

calculation tools give similar results but Framingham overpredicts CVD in UK populations.  (7)   Statin 

treatment is to be prescribed to all patients with established CVD using simvastatin 40mg in most 

patients and atorvastatin 80mg in acute coronary syndromes.  NICE CG67 advises that cholesterol is 

checked within 3 months of starting a statin with the aim that patients with established CVD should 

ideally reach total cholesterol <4 mmol/L; LDL-C <2 mmol/L with an audit standards of total 

cholesterol < 5mmol/L and LDL-C <3mmol/L. (4)   In primary prevention no target is specified but all 

should be treated with simvastatin 40mg or another off-patent agent of similar efficacy.  If this 

target has not been met, then patients are to be given advice around compliance and lifestyle and 

consideration was originally given to increasing the dose of simvastatin to 80mg.  However, later 

safety concerns about simvastatin 80mg and its drug interactions mean this suggestion was not 

implemented in many areas (including South East London). Patients are to be monitored annually 

once they are meeting targets. (8) 
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GPs are currently incentivised to manage CVD by the Quality and Outcomes Framework (QOF) which 

is a “Pay for Performance” (P4P) system.   The QOF control target in 2012-13 was total cholesterol of 

<5mmol/l.  (9)  There is some evidence that P4P can improve quality of care but this evidence is not 

strong and other factors are also likely to play a role.  (10;11)  In addition the EUROASPIRE III survey  

has shown that evidence based guideline targets for lifestyle, risk factors and drug treatments are 

not being achieved and there remains considerable potentential to raise standards to prevent 

further events and that statins are suboptimally used . (12;13)   Inequalities in the management of 

cardiovascular disease in primary care have been reported previously with key sex inequalities 

between men and women and ethnic inequalities.  (14;15) 

 The Health and Social Care Act 2012 in the UK, places a duty on Clinical Commissioning Groups to 

improve quality and reduce inequalities in access and outcomes of care.(16;17)  Our aim was to 

evaluate the quality in the management of cholesterol for the secondary prevention of CVD in 

Lambeth patients on the Coronary Heart Disease (CHD) and / or stroke registers.   We compared lipid 

measurement and control to pre-defined standards based on QoF and NICE guidelines (4;18)  We 

also evaluated the inequality in the management of  lipid control and hypothesized that there should 

be no group differences in the management of cholesterol in Lambeth patients on the above 

registers, according to these pre-defined standards. 

Methods 

This evaluation was carried out in an inner city London borough, with a registered population of 

378,000 (2013).  We used a cross-sectional study design and identified those patients who were on 

the CHD and/or stroke registers as of 31/3/2013 and the period 15 months prior to this date.  

We used patient level data from the Lambeth DataNet.  This is a pseudo -anonymised database of 

patients registered with practices in primary care that supports local commissioning, health 

care/service evaluation and monitoring health inequalities.  We identified people registered on the 
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CHD and / or stroke registers from 48 of 49 practices that contribute data to the Lambeth DataNet.  

A key purpose of this database is also to collect and analyse markers of health inequalities such as 

ethnicity, index of multiple deprivation (IMD), as well as age and sex.   The IMD includes income 

deprivation; employment deprivation; health deprivation and disability; education deprivation; and 

other markers of deprivations such as crime, barriers to housing and services and the living 

environment. 

Pre-defined standards:  

The standards that were used to assess the quality of care were a combination of the upper range of 

the QOF 12-13 and NICE CG67 guidelines.  (4;9) 

CHD:  

• Cholesterol level is measured in last 15 months (at or prior to 31/03/13) in 90% (range 50-

90%)of all patients on the CHD register;  

• Cholesterol control  </=5 mmol/l in 70% (range 45 to 70% ) of all patients on CHD register 

Stroke:  

• Cholesterol level measured in last 15 months (at or prior to 31/03/13) in 90% (range 50-90%) of 

all patients on the stroke register;  

• Cholesterol </= 5 mmol/l in 65% (range 40 to 65%) of all patients on stroke register 

We also collated data on the current prescription of statins for this cohort of patients within the last 

3 months from their last review date.  NICE guidelines recommend that all patients with heart 

disease or stroke s should be prescribed a statin or have reasons recorded if not prescribed.  

Hypothesis tested: 

The hypotheses we were testing were as follows: 
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1/ Patients in Lambeth with one or more diagnoses of CHD and stroke are managed according to the 

pre-defined standards for cholesterol for people on these two registers as of 2012/13.    

2/ In Lambeth patients with one or more diagnoses of CHD and stroke - there are no significant 

group differences as assessed by age, sex, ethnicity, deprivation, presence of other risks or 

comorbidity in meeting these pre-defined standards. 

Analysis 

We used STATA 13.1 to test the hypotheses.(19)  Descriptive analyses were done to test the first 

hypothesis.  The outcome (dependent) variables for the regression models were:  1/ measurement 

of cholesterol (DO1) and 2/ total cholesterol </= 5 mmols/l (DO2) as defined above in the “pre-

defined standards” section.    

The presence of group differences (independent variables) in these were reviewed by:  age group 

(16-44, 45-54, 55-64, 65-74 & >/=75) , sex (male, female) , ethnic groups (White group, Black/Black 

British group, Missing/unknown, Asian/Asian-British group, Mixed group, Other ethnic  group), index 

of multiple deprivation quintiles (grouped as follows: least deprived two quintiles 0-40%,  40-60%,  

60-80%,  Most deprived 80-100%) , as well as risk factors for smoking (current smokers, ex-smokers, 

non-smokers and unknown)  and blood pressure or BP (controlled defined as BP</=150/90; 

uncontrolled defined as BP>150/90), type 2 diabetes status (yes or no)  & statin prescription status 

within time frame described above (yes or no). 

A number of univariate multilevel logistic regression models taking into account the variation among 

different general practices were fitted to explore the associations between the outcome variable 

and different independent variables tested in the second hypothesis. Then a series of multivariate 

multilevel logistic regression models were fitted to investigate the associations between the pre-

defined standards and all potential independent variables. Best and final models chosen by series of 

Wald goodness of fit tests were reported in the result section. (20) 
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Results 

The total number of primary care practices that participated was 48/49 (98%).   The number of 

people on the CHD & Stroke registers was 7869 (CHD only: 4464; Stroke only: 2738; combined 

CHD/stroke = 667).  The diagnosed crude prevalence of CHD and stroke were 1.3% and 0.9% 

respectively in Lambeth in 2012-13. (18)   The mean age was 69.8 years (95% confidence limits: 69.5 

to 70.1).  There were significantly more males on the registers: male 57.8% (56.7 to 58.9) compared 

to female 42.2% (41.1 to 43.3).  Other demographic characteristics are shown in table 1. 

Table 1 here 

Table 2 shows the risk factor characteristics.  In this population about 19% of people with coronary 

heart disease or stroke remained current smokers,  just over 1 in 4 were not controlled for their 

blood pressure to a level of 150/90 mmHg and 70% were overweight or obese.  Just over 1 in 4 had 

type 2 diabetes.       

Table 2 here 

Hypothesis 1: Patients with one or more of CHD and stroke are managed according to pre-defined 

standards for cholesterol measurement and control for people on these two registers as of 

2012/13 and 13/14    

Table 3 shows the evaluation of patients having a current record for cholesterol measurement, 

degree of cholesterol control achieved and a record of a statin prescription.  Overall pre-defined 

auditable standards were not met for current records for both cholesterol measurement and statin 

prescription.  However pre-defined auditable standards for those patients with a current record the 

proportion of patients whose cholesterol was below 5mmol/l were met.  When comparing 

subgroups within the study, patients with a history of stroke were consistently the least likely to 

meet all three QOF standards. 
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Primary care records showed that overall 80.1% of patients had been prescribed a statin in the last 6 

months.   This rate was significantly lower in stroke patients.  

Table 3 here 

Hypothesis 2: In patients with one or more of CHD and stroke - there are no significant group 

differences in the outcome (dependent) variables DO1 and DO2 as assessed by age, sex, ethnicity 

and deprivation in meeting the predefined standards. 

We found significant group differences in meeting the lipid measurement standards.  Table 4 shows 

the findings for patients who did not have a current record of cholesterol measurement in the last 

15 months.  The random effect at the general practice level is reported at the bottom of the table. 

The variance component was estimated to be 0.12.  Patients categorised as black/black British group 

(compared to the white group) were significantly more likely to have a current record, as were 

patients with type 2 diabetes (compared to people without type 2 diabetes).  Patients aged between 

16-64 years or over 75 years were significantly less likely to have a current record for cholesterol 

levels.     Patients aged 16-44 were 68% more likely to not have a current record compared to those 

aged 65-74.   After taking into account other factors deprivation did not appear to have an effect on 

current cholesterol recording.   Those who were current smokers and had previously raised 

cholesterol level were also less likely to have a current record of cholesterol level.     

Patients with no current record for cholesterol in the past 15 months were nearly three times less 

likely (adjusted odds = 2.97; 95% CI: 2.51 to 3.52) to have a record of a current statin prescription.      

Table 4 here 

Table 5 shows the finding for the subgroup of patients who had a current record of cholesterol but 

were not achieving a lipid control standards (cholesterol level <5mmol/L) within the last 15 months 

of the study date.  The random effect at the general practice level is reported at the bottom of the 

table. The variance component was estimated to be 0.022. These patients were significantly more 
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(OR 3.10 95% CI 2.70 to 3.56) likely not to have a current record for a statin prescription.  After 

adjustment for other factors they were also more likely to be current smokers and to have raised 

blood pressure.   Women were also significantly more likely than men to have raised cholesterol 

after adjustment for other factors.   Women were significantly less likely to have a current record for 

a statin prescription (75%; 74% to 77%) compared to men (83%; 82% to 84%).  There were significant 

differences in current recorded prescribing with age (those aged 16-44 and 45-54 were less likely to 

have a current record of statins prescribed: 44% and 71% respectively) and ethnicity (black /black 

British groups were less likely to have statins prescribed and Asian groups more likely: 74% and 88% 

respectively).  However there was no significant difference in the adjusted odds ratio with age (apart 

from the 75+ age group who were significantly better controlled) and ethnicity for poor lipid control.   

Patients with additional comorbidity with type 2 diabetes were significantly more likely to achieve 

cholesterol control <5mmol/L.   

Table 5 here 

Discussion 

Key findings 

In this study of patients attending primary care practices in an inner London borough in South 

London the key factor that explained poor lipid control in people on the CHD and Stroke registers 

was having no record of having been prescribed a statin in the last three months from their last 

review date.  Women were less likely to be prescribed a statin compared to men.   Amongst 

individuals with previous history of CHD or Stroke, women are more likely than men to have poorly 

controlled cholesterol. This finding was independent of smoking status, blood pressure, statin 

prescription and type 2 diabetes status and also remained unchanged after adjusting for age, 

ethnicity, deprivation index and practice level variation.    We found no ethnic difference in lipid 
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control after adjustment for other factors.  The very elderly (75+) were significantly better 

controlled. 

Patients with a history of both CHD and stroke were those most likely to be managed according to 

current guidelines. Patients who had only had a stroke were less likely to have had their cholesterol 

measured, controlled or to be prescribed a statin than patients with CHD.  

There was a clustering of risk factors in that patients who had poor lipid control were also more 

likely to be current smokers, have raised blood pressure and were less likely to have a current statin 

prescription recorded. 

What is already known  

Studies looking at the efficacy of lipid lowering treatments in patients with established CVD have 

found no significant differences between sexes but found that women were more likely than men to 

have higher LDL-C levels both before and after treatment suggesting that women may need more 

aggressive lipid lowering treatment than men to achieve targets. (14;21-25) 

Women are less likely to be prescribed medication including statins as secondary prevention 

following stroke (26;27) and Acute Coronary Syndrome. (28)  These findings are true internationally 

with similar results being found in Ireland (29), Italy (30), and Sweden. (31)  Large studies suggest 

that the effect is mainly seen in younger women. (32;33)  Similar results have previously been found 

in East London. (34)   Women were also less likely to be prescribed aggressive lipid lowering 

treatment or any treatment at all.   A Canadian study also found discrepancies between the three 

groups; stroke, CHD and both, as well as gender discrepancies similar to the results found in 

Lambeth.(35)   Some studies have failed to find a significant difference in lipid treatment between 

genders. (36;37).   Others suggest that gender differences disappear once the data has been 

adjusted for age and severity of disease. (38;39)   Millet et al in their study identified improvements 

in lipid control and blood pressure targets in ethnic groups although black groups were less likely to 
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be prescribed statins.  They suggested that the introduction of QoF led to marked improvements in 

both the process and management of CHD.  They did not report on sex or age differences in lipid 

control.  (15) 

What this paper adds  

The Health and Social Care Act 2012, places a duty on Clinical Commissioning Groups, to reduce 

inequalities in access and outcomes of care. (16) This paper shows that routine pseudo-anonymised 

patient level data can be used to monitor quality and equity of care in a systematic way.   We found 

important age differences in the processes of care – people aged 16-64 were less likely to meet lipid 

measurement standards.   Patients from black ethnic groups and with co-morbidity with diabetes 

were more likely to meet the lipid measurement standard.  Practice variation had a significant effect 

on these processes of care.  For the lipid control standards the findings of this study in South London 

are similar to those observed worldwide.  In patients with established CVD population women are 

more likely than men to have raised cholesterol, and yet they are less likely to be prescribed a statin.   

Critically patients with poor lipid control were also significantly less likely to have a current statin 

prescription record.   However patients with diabetes (as an additional comorbidity) were more 

likely to be meet lipid control standards.  We have provided supplementary data tables that show 

improvements overall in recording of total cholesterol, current statin prescription and change in 

mean total cholesterol by age, sex, ethnicity and deprivation for the cohort of patients that had 

records in 2013 and 2011.  These supplementary data suggest that P4P is continuing to have a 

positive impact locally but also shows differential changes in total cholesterol control with some 

worsening in inequalities.  

Limitations 

In the UK all diagnosed cases of CHD and stroke are registered by GPs as part of QoF disease 

registers as this is part of the GP contract.  We know from modelled estimates that the registers may 

under estimate actual number of cases by as much as 50% - however these estimates are based on a 
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number of assumptions and there is uncertainty in modelled prevalence estimates. (40)     This study 

used data from all cases that were diagnosed and on the QoF registers from all but one practice.  

There was a small proportion of data that was missing in the age,  deprivation and some of the risk 

factors in the disease register.    This varied for different indicators – (e.g. for the first outcome of 

recorded cholesterol: missing age was 28 records or 0.4% of all records; IMD 45 records or 0.6% of 

all records; cholesterol level recorded – this was 307 records or 4% of all records; BMI was 688 

records or 9% of all records; for the second outcome cholesterol level >5 mmol missing data was: 

IMD 39 records or 0.6% and 1 record for cholesterol level.  However as this was a large study we do 

not think this will have introduced substantial non-response biases.   This study used data collected 

from routine practice consultations so there could be potential measurement errors or biases 

introduced as part of this.   The data gathered did not include the date of any original CVD event and 

this factor was not considered in the regression analysis. Registry studies show a decline in 

adherence with cardiovascular preventive therapies including statins with time post-event (12)[9]. 

The data gathered in this study does not allow differentiation of haemorrhagic from ischaemic 

strokes which may explain some of the differences in prescriptions. However it is likely that most 

strokes were ischaemic in aetiology in this population.    We also did not assess whether there was a 

record of prescriptions for other lipid lowering strategies in this cohort,   though statins are the most 

commonly prescribed lipid-lowering drugs there is substantial usage of ezetimibe in some areas in 

the UK. (41)  The data obtained did not include reasons for why women are not being prescribed 

statins for example  whether they were declining them when offered, or whether they were 

experiencing more side effects and asking to stop taking statins or whether they were not being 

offered statins in the first place. We also were not able to explore whether healthcare professionals 

have a perception that women are lower risk of further CVD and not treated as aggressively as men.   

This study was conducted in a single setting and the findings may not be more widely generalisable 

to the UK population as implementation of NICE guidelines may vary in different areas.  However 
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some of these results on lipid control outcomes are consistent with findings from other studies.   

These factors need further exploration to inform future strategies.   

Conclusions 

This evaluation has identified important health inequities in the secondary prevention of heart 

disease and stroke using routine primary care data available at a patient level.   The findings suggests 

that primary care has an important role in identifying & optimising management in those patients  

with CVD who don’t have current record of cholesterol reading.  GPs should also identify people with 

established CVD who have no current record of statin prescription as these patents had a greater 

probability of poor lipid control.  This evaluation identified these patients were also more likely to 

have other CVD risks (raised blood pressure and current smokers).  Finally this study suggests that 

primary care professionals need to identify and optimise lipid management in patients with CVD 

who have no current statin prescription and also that woman with CVD may require higher statin 

dosage for better lipid control for secondary prevention. 
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Table 1 – Demographic baseline characteristics 

 

 

Table 2: Risk factor characteristics 

Risk factor  Sub-level Number  Per cent 

Smoking * Non-smoker 4,146 52.7 

 Current smoker 1,456 18.5 

 Ex-smoker 2,191 27.8 

 Unknown 76 1.0 

Blood pressure * BP</=150/90 5,604 71.2 

 BP>150/90 2,182 27.7 

 Missing 83 1.1 

Body Mass index ** <18.5 138 1.9 

 18.5 to 24.9 1,999 27.8 

 25 to 29.9 2,613 36.4 

 30 to 39.9 2,164 30.1 

 >/=40 267 3.7 

Type 2 diabetes*  Yes 2,104 26.3 

 No 5,765 73.3 

Note: * n = 7,869  
** n = 7181 

   

 

Demographic 
Characteristics 

Sub-level Number 
(n = 7,869) 

Percent 

Age 16-44 333 4.2 

 45-54 840 10.7

 55-64 
 

1,340 
 

17.0 

 65-74 2035 25.9 

 >/=75 
 

3,293 
 

41.9 

 Unknown 28 0.4 

Sex Male 4,547 57.8 

 Female 3,322 42.2 

Ethnicity White group 4,361 55.4 

 Black/Black British group 1,616 20.5 

 Asian/Asian-British group 694 8.8 

 Mixed group 212 2.7 

 Other ethnic group 193 2.5 

 Missing/unknown 793 10.1 

Index of deprivation Least deprived  195 2.5 

 40-60% 976 12.4 

 60-80% 3,816 48.5 

 Most deprived80-100% 2,837 36.1 

 Missing 45 0.6 
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Table 3: Evaluation against standards 

Register Number Per cent 95% Confidence Limits Standard (%) 

   Lower limit Upper limit  

Current record last 15 months     

Stroke only 2,284 83.4 82.0 84.8 90 

CHD only 3,831 85.8 84.8 86.8 90 

CHD & Stroke 597 89.5 86.9 91.7 90 

Cholesterol </=5 mmol/L with current record in last 15 months   

Stroke only 1,716 75.1 73.3 76.9 65 

CHD only 3,114 81.3 80.0 82.5 70 

Stroke & CHD 505 84.6 81.4 87.4 70 

Statin prescription recorded in last 6 months & current record in last 15 months 

Stroke only 1,630 71.4 69.5 73.2 100 

CHD only 3,203 83.6 82.4 84.8 100 

Stroke & CHD 511 85.6 82.5 88.3 100 
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Table 4 Multi-level logistic regression model – current record for measurement of cholesterol (DO1) 

in the last 15 months and demographic, risk factor and treatment with statin characteristics 

Variable Category Total N DO1: N (%) Adjusted odds ratio (95% 

confidence limits) 

p-value 

Age (years) 

(n = 7,841) 

16-44 

45-54 

55-64 

65-74 

75+ 

333 

840 

1,340 

2,035 

3,293 

147 (44) 

170 (20) 

190 (14) 

189 (9) 

433 (13) 

1.68 (1.14 to 2.47) 

1.50 (1.13 to 1.98) 

1.45 (1.13 to1.87) 

Ref 

1.41 (1.13 to 1.75) 

 

0.008 

0.005 

0.004 

  

0.002 

Sex 

(n = 7,869) 

Male 

Female 

4,547 

3,322 

663 (15) 

494 (15) 

Ref 

0.90 (0.76 to 1.06) 

 

0.220 

Ethnicity  

(n = 7,869) 

White Group 

Black/Black British 

Asian/Asian British 

Mixed groups 

Other ethnic groups 

Not known/missing 

4361 

1616 

 694 

212 

193 

793 

643 (15) 

197 (12) 

82 (12) 

38 (18) 

28 (15) 

169 (21) 

Ref 

0.78 (0.62 to 0.97) 

1.07 (0.78 to 1.47) 

 1.07 (0.67 to 1.72) 

1.18 (0.72 to 1.93) 

 1.18 (0.90 to 1.54) 

 

  

0.029 

 0.6736 

0.769 

0.5010 

0.231 

Deprivation – 

Index of 

Multiple 

Deprivation 

national ranking  

(n = 7,824) 

 Least deprived  

 40-60% 

 60-80% 

 Most deprived 

195 

976 

3816 

2837 

22 (11) 

153 (16) 

538 (14) 

438 (15) 

Ref 

1.46 (0.76 to 2.79) 

1.49 (0.80 to 2.78) 

1.59 (0.85 to 2.99) 

 

0.254 

0.210 

0.147 

Smoking (7,869)  Non-smoker 

Ex-smoker 

Current Smoker 

Unknown 

 

4146 

2191 

1456 

76 

579 (14) 

266 (12) 

271 (19) 

41 (54) 

Ref 

1.07 (0.88 to 1.30) 

1.40 (1.13 to 1.74) 

1.54 (0.51 to 4.63) 

 

0.514 

0.002 

0.440 

Blood pressure  

(n = 7786) 

 

</=150/90 mmHg 

>150/90 mmHg 

5604 

2182 

742 (13) 

343 (16) 

Ref 

1.15 (0.96 to 1.36) 

  

0.123 

Total 

Cholesterol (n = 

7562) 

</= 5 mmol/L 

>5 mmol/L 

5897 

1665 

562 (10) 

289 (17) 

Ref  

1.33 (1.12 to 1.59) 

 

  

0.001 

Statin 

prescription (n = 

7869) 

Yes 

No 

5891 

1978 

547 (9) 

610 (31) 

Ref 

2.97 (2.51 to 3.52) 

  

<0.0001 

BMI (kg/m
2
) 

(n = 7181) 

<18.5 

18.5 to 24.9 

25 to 29.9 

30 to 39.9 

>/=40 

138 

1999 

2613 

2164 

267 

23 (17) 

255 (13) 

267 (10) 

201 (9) 

24 (9) 

1.24 (0.75 to 2.04) 

Ref 

0.97 (0.80 to 1.18) 

0.94 (0.76 to 1.16) 

0.94 (0.59 to 1.50) 

0.403 

  

0.742 

0.576 

0.801 

Type 2 diabetes 

(n = 7869) 

Yes 

No 

2,104 

5,765 

111 (5) 

1,046 (18) 

0.37 (0.29 to 0.47) 

Ref 

<0.0001 

Practice level 

variance 

   0.12 (0.06 to 0.25)  

Note: logistic model for current record for Cholesterol in the last 15 months, goodness-of-fit test; number of 

observations = 7135 ;  number of groups = 10 ; Hosmer-Lemeshow chi
2
(8) = 5.74;  Prob > chi

2
 = 0.676; Likelihood Ratio 
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test for testing multilevel logistic regression model compared to conventional logistic regression model p-

value < 0.0001. 

 

Table 5: Multi-level logistic regression model – cholesterol control standard > 5mmol/L (DO2) in last 

15 months  

Variable Category Total N  DO2: N (%) Adjusted odds ratio 

(95% confidence limits) 

p-value 

 Age (n= 6711) 16-44 

45-54 

55-64 

65-74  

75+ 

 

186 

670 

1149 

1846 

2860 

49 (26) 

186 (28) 

261 (23) 

380 (21) 

500 (17) 

0.79 (0.54 to 1.14) 

1.20 (0.96 to 1.50) 

1.10 (0.91 to 1.33) 

Ref 

0.74 (0.63 to 0.88) 

0.208 

0.102 

0.330 

 

<0.0001 

Sex  

(n = 6711) 

Male 

Female 

 

3883 

2828 

649 (17) 

727 (26) 

Ref 

1.74 (1.53 to 1.98) 

  

<0.0001 

Ethnicity  

(n = 6711) 
White Group 

Black/Black British 

Asian/Asian British 

Mixed groups 

Other ethnic groups 

Not known/missing 

3717 

1419 

612 

174 

165 

624 

 

762 (21) 

310 (22) 

90 (15) 

41 (24) 

29 (18) 

144 (23) 

Ref 

0.99 (0.84 to 1.16) 

0.85 (0.66 to 1.09) 

1.04 (0.71 to 1.54) 

0.85 (0.56 to 1.31) 

 1.13 (0.91 to 1.40) 

 

  

0.892 

0.198 

0.830 

0.470 

0.264 

Deprivation 

(Index of 

Multiple 

Deprivation 

national 

ranking) 

(n = 6672) 

Least deprived  

40-60% 

60-80% 

Most deprived 

 

173 

822 

3278 

2399 

37 (21) 

148 (18) 

677 (21) 

508 (21) 

Ref 

0.79 (0.52 to 1.21) 

0.91 (0.61 to 1.35) 

0.91 (0.61 to 1.37) 

 

0.276 

0.634 

0.664 

Smoking  

(n = 6711) 

Non-smoker 

Ex-smoker 

Current Smoker 

Unknown 

 

3566 

1925 

1185 

35 

736 (21) 

346 (18) 

286 (24) 

8 (23) 

 

Ref 

1.00 (0.86 to 1.18) 

1.28 (1.07 to 1.52) 

1.33 (0.57 to 3.11) 

  

0.939 

0.006 

 0.506 

Blood pressure  

(n = 6700) 

 

</=150/90 mmHg 

>150/90 mmHg 

 

4861 

1839 

 

898 (18) 

477 (26) 

Ref 

1.35 (1.17 to 1.54) 

  

<0.0001 

Statin 

prescription  

(n = 6711) 

  

Yes 

No 

 

5344 

1367 

845 (16) 

531 (39) 

Ref 

3.10 (2.70 to 3.56) 

  

<0.0001 

Type 2 diabetes 

(n =  6711 ) 

Yes 

No 

1993 

4718 

1098 (23) 

278 (14) 

0.62 (0.53 to 0.72) 

Ref 

<0.0001 

Practice level 

variance 

   0.022 (0.005 to 0.095)   

Note: Logistic model for lipid control < 5 mmol in last 15 months, goodness-of-fit test number of observations = 6370; 

number of groups = 10; Hosmer-Lemeshow chi
2
(8) = 16.26; Prob > chi

2
 = 0.039; Likelihood Ratio test for testing 

multilevel logistic regression model compared to conventional logistic regression model p-value = 0.045. 
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Title: Inequality in lipid control: use of primary care data to evaluate inequality in the 

management of lipid control for secondary prevention of heart disease and stroke using a cross 

sectional design in an inner London Borough(supplementary data tables). 

 

Corresponding Author: Dr Hiten Dodhia  
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Telephone: 020 7525 7092 

 

Supplementary data: 

The following tables provide supplementary data referred to in the response to the peer reviewers 

comments. 

Supplementary table 1: Variation in statin prescribing by age, sex, ethnicity and deprivation index. 

Factor Detail Current prescription 

record (%) 

95% confidence interval 

Age (n = 6711) 16-44 

45-54 

55-64 

65-74  

75+ 

 

44 

71 

83 

84 

80 

37 to 51 

68 to 75 

81 to 85 

82 to 85 

78 to 81 

Sex (n = 6711) Male 

Female 

 

83  

75 

82 to 84 

74 to 77 

Ethnicity (n = 6711) White Group 

Black/Black British 

Asian/Asian British 

Mixed groups 

Other ethnic groups 

Not known/missing 

81 

74 

88 

78 

83 

78 

79 to 82 

72 to 76 

86 to 91 

72 to 84 

77 to 89 

75 to 81 

 

IMD (6672) Least deprived 0-40% 

40-60% 

60-80% 

Most deprived 80-100% 

 

78 

80 

80 

79 

72 to 84 

78 to 83 

79 to 82 

77 to 80 
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Supplementary table 2: Comparison of recording of current (within 15 months) recording of 

cholesterol status between 2011 & 2013 in cohort of patients with two readings 

 

 Yes No Total 

Yes 5,557 645 6,202 

Row % 90 10 100 

Column % 83 56 79 

No 1,155 512 1,667 

Row % 69 31 100 

Column % 17 44 21 

Total 6,712 1,157 7,869 

Row % 85 15 100 

Column % 100 100 100 

 

 

Recording of cholesterol improved from 79% to 85% in the cohort of patients who had records in 

both time periods. 

Supplementary table 3: Comparison of current statin prescribing between 2011 & 2013 in cohort of 

patients with two readings 

 

  Yes No Total 

Yes 4,120 313 4,433 

 Row % 93 7 100 

 Column % 77 23 66 

No 1,224 1,055 2,279 

 Row % 53.71 46.29 100 

 Column % 23 77 34 

Total 5,344 1,368 6,712 

 Row % 80 20 100 

 Column % 100 100 100 

 

 

Recording of current statin prescribing improved from 66% to 80% in the cohort of patients who had 

records in both time periods. 

 

 

 

Cholesterol record in 2013  

C
h
o
le
s
te
ro
l 
re
c
o
rd
 i
n
 2
0
1
1
  

Pearson chi square < 0.0001 

Current statin prescription record in 2013  

C
u
rr
e
n
t 
s
ta
ti
n
 p
re
s
c
ri
p
ti
o
n
 

re
c
o
rd
 i
n
 2
0
1
1
 

Pearson chi square < 0.0001 
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Supplementary table 4: Comparison of mean total cholesterol by age, sex, ethnicity and deprivation 

index between 2011 & 2013 in cohort of patients with two readings 

Profile characteristics Number Mean 2011 Mean 2013 Difference 

in mean 

95% confidence 

limits 

p-value 

(paired t-

test) 

Overall  6931 4.50 4.33 0.17 0.14 to 0.19 <0.0001 

Age group 

16-44 

45-54 

55-64 

65-74 

75+ 

 

144 

665 

1184 

1865 

3072 

 

4.77 

4.73 

4.64 

4.46 

4.40 

 

4.55 

4.55 

4.41 

4.31 

4.24 

 

0.22 

0.18 

0.22 

0.15 

0.16 

 

0.02 to 0.41 

0.09 to 0.27 

0.16 to 0.29 

0.10 to 0.19 

0.13 to 0.19 

 

0.03 

0.0001 

<0.0001 

<0.0001 

<0.0001 

Sex 

Male  

Female 

 

3955 

2976 

 

4.35 

4.69 

 

4.17 

4.54 

 

0.18 

0.15 

 

0.15 to 0.21 

0.11 to 0.18 

 

<0.0001 

<0.0001 

Ethnic category 

White Group 

Black/Black British group 

Asian/Asian British 

Mixed groups 

Other ethnic groups 

Not known/missing 

  

 

3860 

1442 

607 

183 

166 

673 

 

4.51 

4.50 

4.28 

4.41 

4.35 

4.65 

 

4.35 

4.36 

4.10 

4.29 

4.23 

4.43 

 

0.16 

0.14 

0.18 

0.12 

0.12 

0.22 

 

0.14 to 0.20 

0.10 to 0.20 

0.10 to 0.26 

- 0.02 to 0.27 

-0.02 to 0.26 

0.15 to 0.30 

 

<0.0001 

<0.0001 

<0.0001 

0.08 

0.09 

<0.0001 

IMD 

Least deprived (0-40%) 

40-60% 

60-80% 

Most deprived 

 

178 

836 

3376 

2500 

 

4.54 

4.49 

4.51 

4.48 

 

4.27 

4.25 

4.34 

4.35 

 

0.27 

0.24 

0.17 

0.13 

 

0.14 to 0.41 

0.18 to 0.30 

0.14 to 0.20 

0.10 to 0.17 

 

0.0001 

<0.0001 

<0.0001 

<0.0001 

 

Note greater improvements in mean total cholesterol seen in younger age groups, men (compared 

to women), Asian/Asian British and least deprived categories compared to most deprived groups.  

However none of these differential impacts are significantly different within each category analysed. 
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies  

 Item 

No 

Recommendation 

 

Comment re article 

submitted to JECH 

  

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract This is done   

(b) Provide in the abstract an informative and balanced summary of what was done and what was found This is done   

Introduction    

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported This is provided   

Objectives 3 State specific objectives, including any prespecified hypotheses This is provided   

Methods    

Study design 4 Present key elements of study design early in the paper This is provided   

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and 

data collection 

This is provided   

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants This is provided   

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give 

diagnostic criteria, if applicable 

This is provided   

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of assessment (measurement). 

Describe comparability of assessment methods if there is more than one group 

We used routine data 

collected in primary care 

for this evaluation (no 

additional measurements) 

  

Bias 9 Describe any efforts to address potential sources of bias We used logistic 

regression models to 

control for bias 

  

Study size 10 Explain how the study size was arrived at Not applicable – we 

evaluated all patients on 

the two disease registers 

  

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings 

were chosen and why 

This is described   

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding This is described   

(b) Describe any methods used to examine subgroups and interactions This is described   

(c) Explain how missing data were addressed    
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(d) If applicable, describe analytical methods taking account of sampling strategy Not applicable   

(e) Describe any sensitivity analyses Not applicable    

Results    

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for 

eligibility, confirmed eligible, included in the study, completing follow-up, and analysed 

Not applicable   

(b) Give reasons for non-participation at each stage Not applicable   

(c) Consider use of a flow diagram Not applicable   

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures 

and potential confounders 

This is described   

(b) Indicate number of participants with missing data for each variable of interest This is described   

Outcome data 15* Report numbers of outcome events or summary measures    

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% 

confidence interval). Make clear which confounders were adjusted for and why they were included 

Unadjusted estimates can 

be provided as 

supplementary tables – 

we have only provided 

adjusted estimates with 

95% confidence limits  

  

(b) Report category boundaries when continuous variables were categorized This is described   

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period Not applicable   

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses Not applicable   

Discussion    

Key results 18 Summarise key results with reference to study objectives This is done   

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both 

direction and magnitude of any potential bias 

This is done   

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, 

results from similar studies, and other relevant evidence 

This is done   

Generalisability 21 Discuss the generalisability (external validity) of the study results This is done   

Other information    

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original 

study on which the present article is based 

Not funded    
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*Give information separately for exposed and unexposed groups. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE 

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 
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Abstract 

Objectives: To assess quality of management and determinants in lipid control for secondary 

prevention of cardiovascular disease using multilevel regression models.   

Design: Cross-sectional study  

Setting: Inner London borough, with a primary care registered population of 378,000 (2013)  

Participants: 48/49 participating general practices with 7869 patients on heart disease /stroke 

registers were included.   

Outcome measures: 1/Recording of current total cholesterol levels and lipid control according to 

national evidence based standards.  2/ Assessment of quality by age, sex, ethnicity, deprivation, 

presence of other risks or comorbidity in meeting  both lipid measurement and control standards. 

Results:  Some process standards were not met.  Patients with a current cholesterol measurement 

>5 mmol/l, were less likely to have a current statin prescription (adjusted OR = 3.10; 95% CI: 2.70 to 

3.56).  They were more likely to have clustering of other CVD risk factors.    Women were 

significantly more likely to have raised cholesterol after adjustment for other factors (adjusted OR = 

1.74; 95% CI: 1.53 to 1.98).    

Conclusions: In this study the key factor that explained poor lipid control in people with CVD was 

having no current prescription record of a statin.  Women were more likely to have poorly controlled 

cholesterol (independent of co-morbid risk factors and after adjusting for age, ethnicity, deprivation 

index and practice level variation).   Women with CVD should be offered statin prescription and may 

require higher statin dosage for improved control. 

Strengths include: 

Large study using epidemiological design and multi-level regression modelling to identify 

determinants in management of lipid control using routine data. 

systematic approach that can be used by Clinical Commissioning Groups to meet their duty to 

understand & reduce variation  in access and outcomes to healthcare    

Limitations include: 

potential measurement errors /biases    

data did not include date of any original CVD event  

findings may not be  generalisable to rest of UK     

Key word: quality, determinants in quality of cholesterol control, cardiovascular disease, secondary 

prevention,  
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Introduction 

Hyperlipidaemia contributes a significant proportion of modifiable cardiovascular disease (CVD) risk.  

(1)   Most of the CVD risk attributable to lipids is due to lipoprotein particles associated with 

cholesterol deposition in the vascular wall including total cholesterol, non-HDL-cholesterol and low 

density lipoprotein cholesterol (LDL-C). (2)   Interventions that reduce LDL-C reduce CVD risk with a 

relationship from clinical trials that shows that a 21% relative risk reduction in major vascular events 

per 1mmol/L reduction in LDL-C in all groups.  (3) .  

The National Institute for Health and Clinical Excellence (NICE) lipid modification guidelines (CG67 

2008 and updated CG181, 2014) advise clinicians to offer statins to all individuals with increased risk 

of CVD as determined by a QRISK2 or Framingham (1991) -based CVD risk score of 20% over the next 

decade.(4-6)   These risk calculation tools give similar results but Framingham overpredicts CVD in 

UK populations.  (7)   Statin treatment is to be prescribed to all patients with established CVD using 

simvastatin 40mg in most patients and atorvastatin 80mg in acute coronary syndromes.  NICE 

guideline advises that cholesterol is checked within 3 months of starting a statin with the aim that 

patients with established CVD should ideally reach total cholesterol <4 mmol/L; LDL-C <2 mmol/L 

with an audit standards of total cholesterol < 5mmol/L and LDL-C <3mmol/L. (6)     In primary 

prevention no target is specified but all should be treated with simvastatin 40mg or another off-

patent agent of similar efficacy.   (8) 

GPs are currently incentivised to manage CVD by the Quality and Outcomes Framework (QOF) which 

is a “Pay for Performance” (P4P) system.   The QOF control target in 2012-13 was total cholesterol of 

<5mmol/l.  (9)  There is some evidence that P4P can improve quality of care but this evidence is not 

strong and other factors are also likely to play a role.  (10;11)  In addition the EUROASPIRE III survey  

has shown that evidence based guideline targets for lifestyle, risk factors and drug treatments are 

not being achieved and there remains considerable potentential to raise standards to prevent 

further events and that statins are suboptimally used . (12;13)   Inequalities in the management of 
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cardiovascular disease in primary care have been reported previously with key sex inequalities 

between men and women and ethnic inequalities.  (14;15) 

 The Health and Social Care Act 2012 in the UK, places a duty on Clinical Commissioning Groups to 

improve quality and reduce inequalities in access and outcomes of care.(16;17)  Our aim was to 

evaluate the quality in the management of cholesterol for the secondary prevention of CVD in 

Lambeth patients on the Coronary Heart Disease (CHD) and / or stroke registers.   We compared lipid 

measurement and control to pre-defined standards based on QoF and NICE guidelines (6;18)  We 

also evaluated the determinants  in the management of  lipid control and hypothesized that there 

should be no group differences in the management and control of cholesterol in this cohort of  

patients on the above registers, according to the pre-defined standards. 

Methods 

This evaluation was carried out in an inner city London borough, with a registered population of 

378,000 (2013).  We used a cross-sectional study design and identified those patients who were on 

the CHD and/or stroke registers as of 31/3/2013 and the period 15 months prior to this date.  

We used patient level data from the Lambeth DataNet.  This is a pseudo -anonymised database of 

patients registered with practices in primary care that supports local commissioning, health 

care/service evaluation and monitoring health inequalities.  We identified people registered on the 

CHD and / or stroke registers from 48 of 49 practices that contribute data to the Lambeth DataNet.  

A key purpose of this database is also to collect and analyse markers of health inequalities such as 

ethnicity, index of multiple deprivation (IMD), as well as age and sex.   The IMD includes income 

deprivation; employment deprivation; health deprivation and disability; education deprivation; and 

other markers of deprivations such as crime, barriers to housing and services and the living 

environment. 

Pre-defined standards:  
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The standards that were used to assess the quality of care were a combination of the upper range of 

the QOF 12-13 and NICE  guidelines.  (6;9) 

CHD:  

• Cholesterol level is measured in last 15 months (at or prior to 31/03/13) in 90% (range 50-

90%)of all patients on the CHD register;  

• Cholesterol control  </=5 mmol/l in 70% (range 45 to 70% ) of all patients on CHD register 

Stroke:  

• Cholesterol level measured in last 15 months (at or prior to 31/03/13) in 90% (range 50-90%) of 

all patients on the stroke register;  

• Cholesterol </= 5 mmol/l in 65% (range 40 to 65%) of all patients on stroke register 

We also analysed data on the current prescription of statins for this cohort of patients within the last 

3 months from their last review date.  NICE guidelines recommend that all patients with heart 

disease or stroke s should be prescribed a statin or have reasons recorded if not prescribed.  

Hypothesis tested: 

The hypotheses we were testing were as follows: 

1/ Patients in Lambeth with one or more diagnoses of CHD and stroke are managed according to the 

pre-defined quality standards for cholesterol for people on these two registers as of 2012/13.    

2/ In Lambeth patients with one or more diagnoses of CHD and stroke - there are no significant 

group differences as assessed by age, sex, ethnicity, deprivation, presence of other risks or 

comorbidity in meeting these pre-defined quality standards. 

Analysis 
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We used STATA 13.1 to test the hypotheses. (19)  Descriptive analyses were done to test the first 

hypothesis.  The outcome (dependent) variables for the regression models were dichotomous and 

were defined above in the “pre-defined standards” section.   They include:  1/ measurement of 

cholesterol (DO1 – yes/no) and 2/ total cholesterol </= 5 mmols/l (DO2 – as controlled and > 5 

mmols/l as uncontrolled)   

The presence of group differences (independent variables) in these were reviewed by:  age group 

(16-44, 45-54, 55-64, 65-74 & >/=75) , sex (male, female) , ethnic groups (White group, Black/Black 

British group, Missing/unknown, Asian/Asian-British group, Mixed group, Other ethnic  group), index 

of multiple deprivation quintiles (grouped as follows: least deprived two quintiles 0-40%,  40-60%,  

60-80%,  Most deprived 80-100%) , as well as risk factors for smoking (current smokers, ex-smokers, 

non-smokers and unknown)  and blood pressure or BP (controlled defined as BP</=150/90; 

uncontrolled defined as BP>150/90), type 2 diabetes status (yes or no)  & statin prescription status 

within time frame described above (yes or no). 

A number of univariate multilevel logistic regression models taking into account the variation among 

different general practices were fitted to explore the associations between the outcome variable 

and different independent variables tested in the second hypothesis. Then a series of multivariate 

multilevel logistic regression models were fitted to investigate the associations between the pre-

defined standards and all potential independent variables, using random effect equation for the 

practice level variation. Best and final models chosen by series of Wald goodness of fit tests were 

reported in the result section. (20) 

Results 

The total number of primary care practices that participated was 48/49 (98%).   The number of 

people on the CHD & Stroke registers was 7869 (CHD only: 4464; Stroke only: 2738; combined 

CHD/stroke = 667).  The diagnosed crude prevalence of CHD and stroke were 1.3% and 0.9% 
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respectively in Lambeth in 2012-13. (18)   The mean age was 69.8 years (95% confidence limits: 69.5 

to 70.1).  There were significantly more males on the registers: male 57.8% (56.7 to 58.9) compared 

to female 42.2% (41.1 to 43.3).  Other demographic characteristics are shown in table 1. 

Table 1 here 

Table 2 shows the risk factor characteristics.  In this population about 19% of people with coronary 

heart disease or stroke remained current smokers,  just over 1 in 4 were not controlled for their 

blood pressure to a level of 150/90 mmHg and 70% were overweight or obese.  Just over 1 in 4 had 

type 2 diabetes.       

Table 2 here 

Hypothesis 1: Patients with one or more of CHD and stroke are managed according to pre-defined 

standards for cholesterol measurement and control for people on these two registers as of 

2012/13 and 13/14    

Table 3 shows the evaluation of patients having a current record for cholesterol measurement, 

degree of cholesterol control achieved and a record of a statin prescription.  Overall pre-defined 

auditable standards were not met for current records for both cholesterol measurement and statin 

prescription.  However pre-defined auditable standards for those patients with a current record the 

proportion of patients whose cholesterol was below 5mmol/l were met.  When comparing 

subgroups within the study, patients with a history of stroke were consistently the least likely to 

meet all three QOF standards. 

Primary care records showed that overall 80.1% of patients had been prescribed a statin in the last 6 

months.   This rate was significantly lower in stroke patients.  

Table 3 here 

Page 7 of 28

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 Ju

n
e 6, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
9 D

ecem
b

er 2015. 
10.1136/b

m
jo

p
en

-2015-008678 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review
 only

8 
 

Hypothesis 2: In patients with one or more of CHD and stroke - there are no significant group 

differences in the outcome (dependent) variables DO1 and DO2 as assessed by age, sex, ethnicity 

and deprivation in meeting the predefined standards. 

We found significant group differences in meeting the lipid measurement standards.  Table 4 shows 

the findings for patients who did not have a current record of cholesterol measurement in the last 

15 months.  The random effect at the general practice level is reported at the bottom of the table. 

The variance component was estimated to be 0.12.  Patients categorised as black/black British group 

(compared to the white group) were significantly more likely to have a current record, as were 

patients with type 2 diabetes (compared to people without type 2 diabetes).  Patients aged between 

16-64 years or over 75 years were significantly less likely to have a current record for cholesterol 

levels.     Patients aged 16-44 were 68% more likely to not have a current record compared to those 

aged 65-74.   After taking into account other factors deprivation did not appear to have an effect on 

current cholesterol recording.   Those who were current smokers and had previously raised 

cholesterol level were also less likely to have a current record of cholesterol level.     

Patients with no current record for cholesterol in the past 15 months were nearly three times less 

likely (adjusted odds = 2.97; 95% CI: 2.51 to 3.52) to have a record of a current statin prescription.      

Table 4 here 

Table 5 shows the finding for the subgroup of patients who had a current record of cholesterol but 

were not achieving a lipid control standards (cholesterol level <5mmol/L) within the last 15 months 

of the study date.  The random effect at the general practice level is reported at the bottom of the 

table. The variance component was estimated to be 0.022. These patients were significantly more 

(OR 3.10 95% CI 2.70 to 3.56) likely not to have a current record for a statin prescription.  After 

adjustment for other factors they were also more likely to be current smokers and to have raised 

blood pressure.   Women were also significantly more likely than men to have raised cholesterol 
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after adjustment for other factors.   Women were significantly less likely to have a current record for 

a statin prescription (75%; 74% to 77%) compared to men (83%; 82% to 84%).  There were significant 

differences in current recorded prescribing with age (those aged 16-44 and 45-54 were less likely to 

have a current record of statins prescribed: 44% and 71% respectively) and ethnicity (black /black 

British groups were less likely to have statins prescribed and Asian groups more likely: 74% and 88% 

respectively).  However there was no significant difference in the adjusted odds ratio with age (apart 

from the 75+ age group who were significantly better controlled) and ethnicity for poor lipid control.   

Patients with additional comorbidity with type 2 diabetes were significantly more likely to achieve 

cholesterol control <5mmol/L.   

Table 5 here 

Discussion 

Key findings 

In this study of patients attending primary care practices in an inner London borough in South 

London the key factor that explained poor lipid control in people on the CHD and Stroke registers 

was having no record of having been prescribed a statin in the last three months from their last 

review date.  Women were less likely to be prescribed a statin compared to men.   Amongst 

individuals with previous history of CHD or Stroke, women are more likely than men to have poorly 

controlled cholesterol. This finding was independent of smoking status, blood pressure, statin 

prescription and type 2 diabetes status and also remained unchanged after adjusting for age, 

ethnicity, deprivation index and practice level variation.    We found no ethnic difference in lipid 

control after adjustment for other factors.  The very elderly (75+) were significantly better 

controlled. 
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Patients with a history of both CHD and stroke were those most likely to be managed according to 

current guidelines. Patients who had only had a stroke were less likely to have had their cholesterol 

measured, controlled or to be prescribed a statin than patients with CHD.  

There was a clustering of risk factors in that patients who had poor lipid control were also more 

likely to be current smokers, have raised blood pressure and were less likely to have a current statin 

prescription recorded. 

What is already known  

Studies looking at the efficacy of lipid lowering treatments in patients with established CVD have 

found no significant differences between sexes but found that women were more likely than men to 

have higher LDL-C levels both before and after treatment suggesting that women may need more 

aggressive lipid lowering treatment than men to achieve targets. (14;21-25) 

Women are less likely to be prescribed medication including statins as secondary prevention 

following stroke (26;27) and Acute Coronary Syndrome. (28)  These findings are true internationally 

with similar results being found in Ireland (29), Italy (30), and Sweden. (31)  Large studies suggest 

that the effect is mainly seen in younger women. (32;33)  Similar results have previously been found 

in East London. (34)   Women were also less likely to be prescribed aggressive lipid lowering 

treatment or any treatment at all.   A Canadian study also found discrepancies between the three 

groups; stroke, CHD and both, as well as sex discrepancies similar to the results found in 

Lambeth.(35)   Some studies have failed to find a significant difference in lipid treatment between 

the sexes. (36;37).   Others suggest that sex differences disappear once the data has been adjusted 

for age and severity of disease. (38;39)   Millet et al in their study identified improvements in lipid 

control and blood pressure targets in ethnic groups although black groups were less likely to be 

prescribed statins.  They suggested that the introduction of QoF led to marked improvements in 

both the process and management of CHD.  They did not report on sex or age differences in lipid 
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control.  (15)  A systematic review of 27 studies looking at equity dimensions in the evaluation of 

QOF, across a range of conditions, did not suggest worsening inequity in treatment or treatment 

outcomes. (40)  

What this paper adds  

The Health and Social Care Act 2012, places a duty on Clinical Commissioning Groups, to reduce 

inequalities in access and outcomes of care. (16) This paper shows that routine pseudo-anonymised 

patient level data can be used to monitor quality and its determinants in a systematic way.   We 

found important age differences in the processes of care – people aged 16-64 were less likely to 

meet lipid measurement standards.  Lack of cholesterol measurement may be a proxy to access to 

care.  Possible explanations for these age differences need further exploration but could be related 

to higher risk taking behaviour in younger age groups, more reluctance to take time off work and 

attend routine health care leading to lower access to care in this age group.   Patients from black 

ethnic groups and with co-morbidity with diabetes were more likely to meet the lipid measurement 

standard.  Possible explanations for this may be better systems in place for people with co-

morbidities or that they are more likely to attend or be followed up for care processes.    For the lipid 

control standards the findings of this study in South London are similar to those observed 

worldwide.  In patients with established CVD population women are more likely than men to have 

raised cholesterol, and yet they are less likely to be prescribed a statin.   Critically patients with poor 

lipid control were also significantly less likely to have a current statin prescription record.   Possible 

explanation for these findings need further exploration but could include: 1/ the majority of women 

live in this area live in more deprived circumstances which may lead to lower health literacy and 

lower level of clinical engagement; 2/ women may see themselves as lower risk of CVD and can be 

mistakenly perceived as being at lower risk by clinicians.  However patients with diabetes (as an 

additional comorbidity) were more likely to be meet lipid control standards.  Possible explanations 

for this are that additional co-morbidity may lead to better systems of care provided by primary 
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care.   We believe that the methodology used in this paper provides an approach for evaluating 

determinants of quality of care that partly fit into the theory based framework for conceptualising 

equity of care developed by Pauline Boeckxstaens et al.  (40)   We have outlined some of the 

limitations to our approach below.  We have also provided supplementary data tables that show 

improvements overall in recording of total cholesterol, current statin prescription and change in 

mean total cholesterol by age, sex, ethnicity and deprivation for the cohort of patients that had 

records in 2013 and 2011.  These supplementary data suggest that P4P is continuing to have a 

positive impact locally but also shows differential changes in total cholesterol control by some of the 

characteristics we have reported.  

Limitations 

In the UK all diagnosed cases of CHD and stroke are registered by GPs as part of QoF disease 

registers as this is part of the GP contract.  We know from modelled estimates that the registers may 

under estimate actual number of cases by as much as 50% - however these estimates are based on a 

number of assumptions and there is uncertainty in modelled prevalence estimates. (41)     It would 

be important to understand the characteristics of people who may not be registered on the 

CHD/Stroke registers to understand equity of access to care more completely.  This study used data 

from all cases that were diagnosed and on the QoF registers from all but one practice.  There was a 

small proportion of data that was missing in the age, deprivation and some of the risk factors in the 

disease register.    This varied for different indicators – (e.g. for the first outcome of recorded 

cholesterol: missing age was 28 records or 0.4% of all records; IMD 45 records or 0.6% of all records; 

cholesterol level recorded – this was 307 records or 4% of all records; BMI was 688 records or 9% of 

all records; for the second outcome cholesterol level >5 mmol missing data was: IMD 39 records or 

0.6% and 1 record for cholesterol level.  However as this was a large study we do not think this will 

have introduced substantial non-response biases.   This study used data collected from routine 

practice consultations so there could be potential measurement errors or biases introduced as part 

of this.   The data gathered did not include the date of any original CVD event and this factor was not 
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considered in the regression analysis. Registry studies show a decline in adherence with 

cardiovascular preventive therapies including statins with time post-event (12)[9]. The data gathered 

in this study does not allow differentiation of haemorrhagic from ischaemic strokes which may 

explain some of the differences in prescriptions. However it is likely that most strokes were 

ischaemic in aetiology in this population.    We also did not assess whether there was a record of 

prescriptions for other lipid lowering strategies in this cohort,   though statins are the most 

commonly prescribed lipid-lowering drugs there is substantial usage of ezetimibe in some areas in 

the UK. (42)  The data obtained did not include reasons for why women are not being prescribed 

statins for example  whether they were declining them when offered, or whether they were 

experiencing more side effects and asking to stop taking statins or whether they were not being 

offered statins in the first place. We also were not able to explore whether healthcare professionals 

have a perception that women are lower risk of further CVD and not treated as aggressively as men.   

This study was conducted in a single setting and the findings may not be more widely generalisable 

to the UK population as implementation of NICE guidelines may vary in different areas.  However 

some of these results on lipid control outcomes are consistent with findings from other studies.   

These factors need further exploration to inform future strategies.   

Conclusions 

This evaluation has identified important quality issues and their determinants.  Some of these 

variations in quality suggest possible health inequities in the secondary prevention of heart disease 

and stroke.   The findings suggests that primary care has an important role in identifying & 

optimising management in those patients  with CVD who don’t have current record of cholesterol 

reading.  GPs should also identify people with established CVD who have no current record of statin 

prescription as these patents had a greater probability of poor lipid control.  This evaluation 

identified these patients were also more likely to have other CVD risks (raised blood pressure and 

current smokers).  Finally this study suggests that primary care professionals need to identify and 
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optimise lipid management in patients with CVD who have no current statin prescription and also 

that woman with CVD may require higher statin dosage for better lipid control for secondary 

prevention.  Potential policy implications for P4P systems such as QOF are that these need to 

consider the determinants of quality and the variation in implementation by social characteristics 

within a broader framework of equity of access, treatment and treatment outcomes based on an 

assessment of needs.  (40) 
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Foot note 

• Contributors: HD and JC designed the study. JC extracted and cleaned the data from Lambeth 
DataNet and HD and JC performed the primary analyses.   KL and HD performed the logistic 
regression analyses & KL performed the multi-level logistic regression analyses. HLE reviewed the 
literature.  HD and HLE drafted the manuscript and AW, HW, AH and JB critically edited the 
manuscript and provided final approval. . HD is guarantor of this work and had full access to all the 
data in the study and takes responsibility for the integrity of the data and the accuracy of the data 
analysis. 

• Competing interests: All authors have completed the Unified Competing Interest form at 
www.icmje.org/coi_disclosure.pdf (available on request from the corresponding author) and have 
nothing to declare. The views expressed are those of the authors and not necessarily those of the 
NHS, the National Institute for Health Research, or the Department of Health. No other relationships 
or activities could appear to have influenced the submitted work. 

• Transparency: HD affirms that this manuscript is an honest, accurate, and transparent account of the 
study being reported; that no important aspects of the study have been omitted; and that any 
discrepancies from the study as planned have been explained. 

• Ethical approval: this was not required as this was a service evaluation of current practice against 
auditable standards 

• Data sharing: No additional data available. 

 

 

  

Page 14 of 28

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 Ju

n
e 6, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
9 D

ecem
b

er 2015. 
10.1136/b

m
jo

p
en

-2015-008678 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review
 only

15 
 

Reference List 

 

 (1)  Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, et al. Effect of potentially 
modifiable risk factors associated with myocardial infarction in 52 countries (the 
INTERHEART study): case-control study. The Lancet 2004 Sep 11;364(9438):937-52. 

 (2)  The Emerging Risk Factors Collaboration. Major lipids, apolipoproteins, and risk of vascular 
disease. JAMA 2009 Nov 11;302(18):1993-2000. 

 (3)  Cholesterol Treatment Trialists' (CTT) Collaboration. Efficacy and safety of more intensive 
lowering of LDL cholesterol: a meta-analysis of data from 170,000 participants in 26 
randomised trials. The Lancet 376(9753):1670-81. 

 (4)  Anderson KM, Odell PM, Wilson PW, Kannel WB. Cardiovascular disease risk profiles. 
AmHeart J 1991 Jan 1;121(1):293-8. 

 (5)  Hippisley-Cox J, Coupland C, Vinogradova Y, Robson J, Minhas R, Sheikh A, et al. Predicting 
cardiovascular risk in England and Wales: prospective derivation and validation of QRISK2. 
BMJ 2008 Jun 26;336(7659):1475-82. 

 (6)  National Clinical Guideline Centre. Lipid modification:Cardiovascular risk assessment and the 
modification of blood lipids for the primary and secondary prevention of cardiovascular 
disease CG67 (2008) & CG181 (2014).  2014.  London: National Institute of Health and 
Clinical Excellence.  

 

 (7)  Collins GS, Altman DG. An independent external validation and evaluation of QRISK 
cardiovascular risk prediction: a prospective open cohort study. BMJ 2009 Jul 7;339:b2584. 

 (8)  Armitage J, Bowman L, Wallendszus K,Bulbulia R, Rahimi K, Haynes R, Parish S, Peto R, Collins R 

Study of the Effectiveness of Additional Reductions in Cholesterol and Homocysteine 
(SEARCH) Collaborative Group. Intensive lowering of LDL cholesterol with 80 mg versus 20 

mg simvastatin daily in 12ΓÇê064 survivors of myocardial infarction: a double-blind 
randomised trial. Lancet 2010 Nov 13;376(9753):1658-69. 

 (9)  NHS Employers and BMA. Quality and Outcomes Framework for 2012/13.  Guidance for 
PCOs and practices.  2012.  

 

 (10)  Roland M, Campbell S. Successes and Failures of Pay for Performance in the United 
Kingdom. N Engl J Med 2014 May 14;370(20):1944-9. 

 (11)  Eijkenaar F, Emmert M, Scheppach M, Sch+Âffski O. Effects of pay for performance in health 
care: A systematic review of systematic reviews. Health Policy 2013 Feb 4;110(2):115-30. 

 (12)  Penning-van Beest FJA, Termorshuizen F, Goettsch WG, Klungel OH, Kastelein JJP, Herings 
RMC. Adherence to evidence-based statin guidelines reduces the risk of hospitalizations for 
acute myocardial infarction by 40%: a cohort study. European Heart Journal 2007 Jan 
30;28(2):154-9. 

Page 15 of 28

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 Ju

n
e 6, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
9 D

ecem
b

er 2015. 
10.1136/b

m
jo

p
en

-2015-008678 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review
 only

16 
 

 (13)  Kotseva K, Wood D, Backer GD, Bacquer DD, Pyorala K, Keil U, et al. EUROASPIRE III: a survey 
on the lifestyle, risk factors and use of cardioprotective drug therapies in coronary patients 
from 22 European countries. European Journal of Cardiovascular Prevention & Rehabilitation 
2009 Apr 1;16(2):121-37. 

 (14)  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 Apr 7;322(7290):832. 

 (15)  Millett C, Gray J, Wall M, Majeed A. Ethnic Disparities in Coronary Heart Disease 
Management and Pay for Performance in the UK. J GEN INTERN MED 2009;24(1):8-13. 

 (16)  Secretary of State for Health. Health Inequalities: working together to reduce health 
inequalities and meet new duties (Letter) 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/286551/S
ofS_letter_health_inequalities.pdf.  2015.  Department of Health. 31-3-0015. accessed 
online 04/08/201  

 

 (17)  Health and Social Care Act 2012.  2015.  The Stationary Office. 4-7-2015. 
http://www.legislation.gov.uk/ukpga/2012/7/contents/enacted - accessed online 
04/08/2015 

 
 

 (18)  Health and Social Care Information Centre. Quality and Outcomes Framework 2012-13 
(http://www.hscic.gov.uk/catalogue/PUB12262 ).  2015. 31-3-0015. accessed online 
04/08/201 

 

 (19)  Stata Statistical Software: Release 13. [computer program]. Version 13 College Station, TX: 
StataCorp LP.; 2013. 

 (20)  Goldstein H. Multilevel statistical models. 922 ed. John Wiley & Sons; 2011. 

 (21)  Karalis DG, Subramanya RD, Hessen SE, Liu L, Victor MF. Achieving Optimal Lipid Goals in 
Patients With Coronary Artery Disease. American Journal of Cardiology107(6):886-90. 

 (22)  Kauffman AB, Olson KL, Youngblood ML, Zadvorny EB, Delate T, Merenich JA. Attainment of 
low-density lipoprotein cholesterol goals in coronary artery disease. Journal of Clinical 
Lipidology4(3):173-80. 

 (23)  Reibis RK, Bestehorn K, Pittrow D, Jannowitz C, Wegscheider K, V+Âller H. Elevated Risk 
Profile of Women in Secondary Prevention of Coronary Artery Disease: A 6-Year Survey of 
117,913 Patients. Journal of Women's Health 2009 Jul 24;18(8):1123-31. 

 (24)  Singh M, Chin SH, Crothers D, Giles P, Al-allaf K, Khan JM. Time Trends of Gender-Based 
Differences in Lipid Goal Attainments During Secondary Prevention of Coronary Artery 
Disease: Results of a 5-Year Survey. American Journal of Therapeutics 2013;20(6). 

 (25)  Victor BM, Teal V, Ahedor L, Karalis DG. Gender Differences in Achieving Optimal Lipid Goals 
in Patients With Coronary Artery Disease. American Journal of Cardiology113(10):1611-5. 

Page 16 of 28

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 Ju

n
e 6, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
9 D

ecem
b

er 2015. 
10.1136/b

m
jo

p
en

-2015-008678 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review
 only

17 
 

 (26)  Giralt D, Domingues-Montanari S, Mendioroz M, Ortega L, Maisterra O, Perea-Gainza M, et 
al. The gender gap in stroke: a meta-analysis. Acta Neurologica Scandinavica 2012 Feb 
1;125(2):83-90. 

 (27)  Simpson CR, Wilson C, Hannaford PC, Williams D. Evidence for Age and Sex Differences in 
the Secondary Prevention of Stroke in Scottish Primary Care. Stroke 2005 Aug 1;36(8):1771-
5. 

 (28)  Raffaele Bugiardini, Jose L.Navarro Estrada, Kjell Nikus, Alistair S.Hall, Olivia Manfrini. Gender 
Bias in Acute Coronary Syndromes . Curr Vasc Pharmacol 2010 Mar;8(2):276-84. 

 (29)  Williams D, Bennett K, Feely J. Evidence for an age and gender bias in the secondary 
prevention of ischaemic heart disease in primary care. British Journal of Clinical 
Pharmacology 2003 Jun 1;55(6):604-8. 

 (30)  Buja A, Boemo DG, Furlan P, Bertoncello C, Casale P, Baldovin T, et al. Tackling inequalities: 
are secondary prevention therapies for reducing post-infarction mortality used without 
disparities? European Journal of Preventive Cardiology 2014 Feb 1;21(2):222-30. 

 (31)  Lawesson SS, Alfredsson J, Fredrikson M, Swahn E. Time trends in STEMIGÇöimproved 
treatment and outcome but still a gender gap: a prospective observational cohort study 
from the SWEDEHEART register. BMJ Open 2012 Jan 1;2(2). 

 (32)  Hawkins NM, Scholes S, Bajekal M, Love H, OGÇÖFlaherty M, Raine R, et al. The UK National 
Health Service: Delivering Equitable Treatment Across the Spectrum of Coronary Disease. 
Circulation: Cardiovascular Quality and Outcomes 2013 Mar 1;6(2):208-16. 

 (33)  Koopman C, Vaartjes I, Heintjes EM, Spiering W, van Dis I, Herings RM, et al. Persisting 
gender differences and attenuating age differences in cardiovascular drug use for prevention 

and treatment of coronary heart disease, 1998−2010. European Heart Journal 2013;eht368. 

 (34)  Mathur R, Badrick E, Boomla K, Bremner S, Hull S, Robson J. Prescribing in general practice 
for people with coronary heart disease; equity by age, sex, ethnic group and deprivation. 
Ethnicity & Health 2011 Feb 23;16(2):107-23. 

 (35)  Saposnik G, Goodman SG, Leiter LA, Yan RT, Fitchett DH, Bayer NH, et al. Applying the 
Evidence: Do Patients With Stroke, Coronary Artery Disease, or Both Achieve Similar 
Treatment Goals? Stroke 2009 Apr 1;40(4):1417-24. 

 (36)  Hawkins NM, Scholes S, Bajekal M, Love H, O'Flaherty M, Raine R, et al. Reducing 
socioeconomic inequality in coronary disease treatments: The NHS finally triumphs? Journal 
of Epidemiology and Community Health 2011 Sep 1;65(Suppl 2):A20-A21. 

 (37)  Reid FDA, Cook DG, Whincup PH. Use of statins in the secondary prevention of coronary 
heart disease: is treatment equitable? Heart 2002 Jul 1;88(1):15-9. 

 (38)  DeWilde S, Carey IM, Bremner SA, Richards N, Hilton SR, Cook DG. Evolution of statin 
prescribing 1994GÇô2001: a case of agism but not of sexism? Heart 2003 Apr 1;89(4):417-
21. 

 (39)  Carey IM, DeWilde S, Shah SM, Harris T, Whincup PH, Cook DG. Statin use after first 
myocardial infarction in UK men and women from 1997 to 2006: Who started and who 
continued treatment? Nutrition, Metabolism and Cardiovascular Diseases22(5):400-8. 

Page 17 of 28

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 Ju

n
e 6, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
9 D

ecem
b

er 2015. 
10.1136/b

m
jo

p
en

-2015-008678 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review
 only

18 
 

 (40)  Boeckxstaens P, Smedt DD, Maeseneer JD, Annemans L, Willems S. The equity dimension in 
evaluations of the quality and outcomes framework: A systematic review. BMC Health 
Services Research 2011;11(1):209. 

 (41)  Hannah Walford, Ben Kearns, Steve Barron. Technical Briefing: Prevalence Modelling.  
Association of Public Health Observatories; 2011 Jan.  

 (42)  McGinn D, Godman B, Lonsdale J, Way R, Wettermark B, Haycox A. Initiatives to enhance the 
quality and efficiency of statin and PPI prescribing in the UK: impact and implications. Expert 
Review of Pharmacoeconomics & Outcomes Research 2010 Feb 1;10(1):73-85. 

 

Page 18 of 28

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 Ju

n
e 6, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
9 D

ecem
b

er 2015. 
10.1136/b

m
jo

p
en

-2015-008678 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review
 only

19 
 

Table 1 – Demographic baseline characteristics 

 

 

Table 2: Risk factor characteristics 

Risk factor  Sub-level Number  Per cent 

Smoking * Non-smoker 4,146 52.7 

 Current smoker 1,456 18.5 

 Ex-smoker 2,191 27.8 

 Unknown 76 1.0 

Blood pressure * BP</=150/90 5,604 71.2 

 BP>150/90 2,182 27.7 

 Missing 83 1.1 

Body Mass index ** <18.5 138 1.9 

 18.5 to 24.9 1,999 27.8 

 25 to 29.9 2,613 36.4 

 30 to 39.9 2,164 30.1 

 >/=40 267 3.7 

Type 2 diabetes*  Yes 2,104 26.3 

 No 5,765 73.3 

Note: * n = 7,869  
** n = 7181 

   

 

Demographic 
Characteristics 

Sub-level Number 
(n = 7,869) 

Percent 

Age 16-44 333 4.2 

 45-54 840 10.7

 55-64 
 

1,340 
 

17.0 

 65-74 2035 25.9 

 >/=75 
 

3,293 
 

41.9 

 Unknown 28 0.4 

Sex Male 4,547 57.8 

 Female 3,322 42.2 

Ethnicity White group 4,361 55.4 

 Black/Black British group 1,616 20.5 

 Asian/Asian-British group 694 8.8 

 Mixed group 212 2.7 

 Other ethnic group 193 2.5 

 Missing/unknown 793 10.1 

Index of deprivation Least deprived  195 2.5 

 40-60% 976 12.4 

 60-80% 3,816 48.5 

 Most deprived80-100% 2,837 36.1 

 Missing 45 0.6 
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Table 3: Evaluation against standards 

Register Number Per cent 95% Confidence Limits Standard (%) 

   Lower limit Upper limit  

Current record last 15 months     

Stroke only 2,284 83.4 82.0 84.8 90 

CHD only 3,831 85.8 84.8 86.8 90 

CHD & Stroke 597 89.5 86.9 91.7 90 

Cholesterol </=5 mmol/L with current record in last 15 months   

Stroke only 1,716 75.1 73.3 76.9 65 

CHD only 3,114 81.3 80.0 82.5 70 

Stroke & CHD 505 84.6 81.4 87.4 70 

Statin prescription recorded in last 6 months & current record in last 15 months 

Stroke only 1,630 71.4 69.5 73.2 100 

CHD only 3,203 83.6 82.4 84.8 100 

Stroke & CHD 511 85.6 82.5 88.3 100 
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Table 4 Multi-level logistic regression model – current record for measurement of cholesterol (DO1) 

in the last 15 months and demographic, risk factor and treatment with statin characteristics 

Variable Category Total N DO1: N (%) Adjusted odds ratio (95% 

confidence limits) 
p-value 

Age (years) 

(n = 7,841) 
16-44 
45-54 
55-64 
65-74 
75+ 

333 
840 
1,340 
2,035 
3,293 

147 (44) 
170 (20) 
190 (14) 
189 (9) 
433 (13) 

1.68 (1.14 to 2.47) 

1.50 (1.13 to 1.98) 

1.45 (1.13 to1.87) 

Ref 
1.41 (1.13 to 1.75) 

 

0.008 
0.005 
0.004 
  
0.002 

Sex 

(n = 7,869) 

Male 
Female 

4,547 
3,322 

663 (15) 
494 (15) 

Ref 
0.90 (0.76 to 1.06) 

 
0.220 

Ethnicity  

(n = 7,869) 
White Group 
Black/Black British 
Asian/Asian British 
Mixed groups 
Other ethnic groups 
Not known/missing 

4361 
1616 
 694 
212 
193 
793 

643 (15) 
197 (12) 
82 (12) 
38 (18) 
28 (15) 
169 (21) 

Ref 
0.78 (0.62 to 0.97) 

1.07 (0.78 to 1.47) 
 1.07 (0.67 to 1.72) 
1.18 (0.72 to 1.93) 
 1.18 (0.90 to 1.54) 
 

  
0.029 
 0.6736 
0.769 
0.5010 
0.231 

Deprivation – 

Index of 

Multiple 

Deprivation 

national ranking  

(n = 7,824) 

 Least deprived  
 40-60% 
 60-80% 
 Most deprived 

195 
976 
3816 
2837 

22 (11) 
153 (16) 
538 (14) 
438 (15) 

Ref 
1.46 (0.76 to 2.79) 
1.49 (0.80 to 2.78) 
1.59 (0.85 to 2.99) 

 
0.254 
0.210 
0.147 

Smoking (7,869)  Non-smoker 
Ex-smoker 
Current Smoker 
Unknown 
 

4146 
2191 
1456 
76 

579 (14) 
266 (12) 
271 (19) 
41 (54) 

Ref 
1.07 (0.88 to 1.30) 
1.40 (1.13 to 1.74) 

1.54 (0.51 to 4.63) 

 
0.514 
0.002 
0.440 

Blood pressure  

(n = 7786) 

 

</=150/90 mmHg 
>150/90 mmHg 

5604 
2182 

742 (13) 
343 (16) 

Ref 
1.15 (0.96 to 1.36) 

  
0.123 

Total 

Cholesterol (n = 

7562) 

</= 5 mmol/L 
>5 mmol/L 

5897 
1665 

562 (10) 
289 (17) 

Ref  
1.33 (1.12 to 1.59) 

 

  
0.001 

Statin 

prescription (n = 

7869) 

Yes 
No 

5891 
1978 

547 (9) 
610 (31) 

Ref 
2.97 (2.51 to 3.52) 

  
<0.0001 

BMI (kg/m
2
) 

(n = 7181) 
<18.5 
18.5 to 24.9 
25 to 29.9 
30 to 39.9 
>/=40 

138 
1999 
2613 
2164 
267 

23 (17) 
255 (13) 
267 (10) 
201 (9) 
24 (9) 

1.24 (0.75 to 2.04) 
Ref 
0.97 (0.80 to 1.18) 
0.94 (0.76 to 1.16) 
0.94 (0.59 to 1.50) 

0.403 
  
0.742 
0.576 
0.801 

Type 2 diabetes 

(n = 7869) 

Yes 
No 

2,104 
5,765 

111 (5) 
1,046 (18) 

0.37 (0.29 to 0.47) 

Ref 
<0.0001 

Practice level 

variance 

   0.12 (0.06 to 0.25)  

Note: logistic model for current record for Cholesterol in the last 15 months, goodness-of-fit test; number of 

observations = 7135 ;  number of groups = 10 ; Hosmer-Lemeshow chi
2
(8) = 5.74;  Prob > chi

2
 = 0.676; Likelihood Ratio 
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test for testing multilevel logistic regression model compared to conventional logistic regression model p-

value < 0.0001. 

 

Table 5: Multi-level logistic regression model – cholesterol control standard > 5mmol/L (DO2) in last 

15 months  

Variable Category Total N  DO2: N (%) Adjusted odds ratio 

(95% confidence limits) 
p-value 

 Age (n= 6711) 16-44 
45-54 
55-64 
65-74  
75+ 
 

186 
670 
1149 
1846 
2860 

49 (26) 
186 (28) 
261 (23) 
380 (21) 
500 (17) 

0.79 (0.54 to 1.14) 
1.20 (0.96 to 1.50) 
1.10 (0.91 to 1.33) 
Ref 
0.74 (0.63 to 0.88) 

0.208 
0.102 
0.330 
 
<0.0001 

Sex  

(n = 6711) 
Male 
Female 
 

3883 
2828 

649 (17) 
727 (26) 

Ref 
1.74 (1.53 to 1.98) 

  
<0.0001 

Ethnicity  

(n = 6711) 
White Group 
Black/Black British 
Asian/Asian British 
Mixed groups 
Other ethnic groups 
Not known/missing 

3717 
1419 
612 
174 
165 
624 

 

762 (21) 
310 (22) 
90 (15) 
41 (24) 
29 (18) 
144 (23) 

Ref 
0.99 (0.84 to 1.16) 
0.85 (0.66 to 1.09) 
1.04 (0.71 to 1.54) 
0.85 (0.56 to 1.31) 
 1.13 (0.91 to 1.40) 

 

  
0.892 
0.198 
0.830 
0.470 
0.264 

Deprivation 

(Index of 

Multiple 

Deprivation 

national 

ranking) 

(n = 6672) 

Least deprived  
40-60% 
60-80% 
Most deprived 
 

173 
822 
3278 
2399 

37 (21) 
148 (18) 
677 (21) 
508 (21) 

Ref 
0.79 (0.52 to 1.21) 
0.91 (0.61 to 1.35) 
0.91 (0.61 to 1.37) 

 
0.276 
0.634 
0.664 

Smoking  

(n = 6711) 
Non-smoker 
Ex-smoker 
Current Smoker 
Unknown 
 

3566 
1925 
1185 
35 

736 (21) 
346 (18) 
286 (24) 
8 (23) 
 

Ref 
1.00 (0.86 to 1.18) 
1.28 (1.07 to 1.52) 

1.33 (0.57 to 3.11) 

  
0.939 
0.006 
 0.506 

Blood pressure  

(n = 6700) 

 

</=150/90 mmHg 
>150/90 mmHg 
 

4861 
1839 
 

898 (18) 
477 (26) 

Ref 
1.35 (1.17 to 1.54) 

  
<0.0001 

Statin 

prescription  

(n = 6711) 

  

Yes 
No 
 

5344 
1367 

845 (16) 
531 (39) 

Ref 
3.10 (2.70 to 3.56) 

  
<0.0001 

Type 2 diabetes 

(n =  6711 ) 

Yes 
No 

1993 
4718 

1098 (23) 
278 (14) 

0.62 (0.53 to 0.72) 

Ref 

<0.0001 

Practice level 

variance 

   0.022 (0.005 to 0.095)   

Note: Logistic model for lipid control < 5 mmol in last 15 months, goodness-of-fit test number of observations = 6370; 

number of groups = 10; Hosmer-Lemeshow chi
2
(8) = 16.26; Prob > chi

2
 = 0.039; Likelihood Ratio test for testing 

multilevel logistic regression model compared to conventional logistic regression model p-value = 0.045. 
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Title: Inequality in lipid control: use of primary care data to evaluate inequality in the 

management of lipid control for secondary prevention of heart disease and stroke using a cross 

sectional design in an inner London Borough(supplementary data tables). 

 

Corresponding Author: Dr Hiten Dodhia  

Address: Lambeth & Southwark Councils, Public Health, 160 Tooley Street, London, SE1 2QH 

Email: hiten.dodhia@southwark.gov.uk 

Telephone: 020 7525 7092 

 

Supplementary data: 

The following tables provide supplementary data referred to in the response to the peer reviewers 

comments. 

Supplementary table 1: Variation in statin prescribing by age, sex, ethnicity and deprivation index. 

Factor Detail Current prescription 
record (%) 

95% confidence interval 

Age (n = 6711) 16-44 
45-54 
55-64 
65-74  
75+ 
 

44 
71 
83 
84 
80 

37 to 51 
68 to 75 
81 to 85 
82 to 85 
78 to 81 

Sex (n = 6711) Male 
Female 
 

83  
75 

82 to 84 
74 to 77 

Ethnicity (n = 6711) White Group 
Black/Black British 
Asian/Asian British 
Mixed groups 
Other ethnic groups 
Not known/missing 

81 
74 
88 
78 
83 
78 

79 to 82 
72 to 76 
86 to 91 
72 to 84 
77 to 89 
75 to 81 

 

IMD (6672) Least deprived 0-40% 
40-60% 
60-80% 
Most deprived 80-100% 
 

78 
80 
80 
79 

72 to 84 
78 to 83 
79 to 82 
77 to 80 
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Supplementary table 2: Comparison of recording of current (within 15 months) recording of 

cholesterol status between 2011 & 2013 in cohort of patients with two readings 

 

 Yes No Total 

Yes 5,557 645 6,202 

Row % 90 10 100 

Column % 83 56 79 

No 1,155 512 1,667 

Row % 69 31 100 

Column % 17 44 21 

Total 6,712 1,157 7,869 

Row % 85 15 100 

Column % 100 100 100 

 

 

Recording of cholesterol improved from 79% to 85% in the cohort of patients who had records in 

both time periods. 

Supplementary table 3: Comparison of current statin prescribing between 2011 & 2013 in cohort of 

patients with two readings 

 

  Yes No Total 

Yes 4,120 313 4,433 

 Row % 93 7 100 

 Column % 77 23 66 

No 1,224 1,055 2,279 

 Row % 53.71 46.29 100 

 Column % 23 77 34 

Total 5,344 1,368 6,712 

 Row % 80 20 100 

 Column % 100 100 100 

 

 

Recording of current statin prescribing improved from 66% to 80% in the cohort of patients who had 

records in both time periods. 

 

 

 

Cholesterol record in 2013  

C
h
o
le

s
te

ro
l 
re

c
o
rd

 i
n
 2

0
1
1
  

Pearson chi square < 0.0001 

Current statin prescription record in 2013  

C
u

rr
e

n
t 

s
ta

ti
n

 p
re

s
c

ri
p

ti
o

n
 

re
c

o
rd

 i
n

 2
0

1
1

 

Pearson chi square < 0.0001 
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Supplementary table 4: Comparison of mean total cholesterol by age, sex, ethnicity and deprivation 

index between 2011 & 2013 in cohort of patients with two readings 

Profile characteristics Number Mean 2011 Mean 2013 Difference 
in mean 

95% confidence 
limits 

p-value 
(paired t-

test) 

Overall  6931 4.50 4.33 0.17 0.14 to 0.19 <0.0001 

Age group 

16-44 

45-54 

55-64 

65-74 

75+ 

 

144 

665 

1184 

1865 

3072 

 

4.77 

4.73 

4.64 

4.46 

4.40 

 

4.55 

4.55 

4.41 

4.31 

4.24 

 

0.22 

0.18 

0.22 

0.15 

0.16 

 

0.02 to 0.41 

0.09 to 0.27 

0.16 to 0.29 

0.10 to 0.19 

0.13 to 0.19 

 

0.03 

0.0001 

<0.0001 

<0.0001 

<0.0001 

Sex 

Male  

Female 

 

3955 

2976 

 

4.35 

4.69 

 

4.17 

4.54 

 

0.18 

0.15 

 

0.15 to 0.21 

0.11 to 0.18 

 

<0.0001 

<0.0001 

Ethnic category 

White Group 

Black/Black British group 

Asian/Asian British 

Mixed groups 

Other ethnic groups 

Not known/missing 

  

 

3860 

1442 

607 

183 

166 

673 

 

4.51 

4.50 

4.28 

4.41 

4.35 

4.65 

 

4.35 

4.36 

4.10 

4.29 

4.23 

4.43 

 

0.16 

0.14 

0.18 

0.12 

0.12 

0.22 

 

0.14 to 0.20 

0.10 to 0.20 

0.10 to 0.26 

- 0.02 to 0.27 

-0.02 to 0.26 

0.15 to 0.30 

 

<0.0001 

<0.0001 

<0.0001 

0.08 

0.09 

<0.0001 

IMD 

Least deprived (0-40%) 

40-60% 

60-80% 

Most deprived 

 

178 

836 

3376 

2500 

 

4.54 

4.49 

4.51 

4.48 

 

4.27 

4.25 

4.34 

4.35 

 

0.27 

0.24 

0.17 

0.13 

 

0.14 to 0.41 

0.18 to 0.30 

0.14 to 0.20 

0.10 to 0.17 

 

0.0001 

<0.0001 

<0.0001 

<0.0001 

 

Note greater improvements in mean total cholesterol seen in younger age groups, men (compared 

to women), Asian/Asian British and least deprived categories compared to most deprived groups.  

However none of these differential impacts are significantly different within each category analysed. 
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 1

STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies  

 Item 

No 

Recommendation 

 

Comment re article 

submitted to JECH 

  

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract This is done   

(b) Provide in the abstract an informative and balanced summary of what was done and what was found This is done   

Introduction    

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported This is provided   

Objectives 3 State specific objectives, including any prespecified hypotheses This is provided   

Methods    

Study design 4 Present key elements of study design early in the paper This is provided   

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and 

data collection 

This is provided   

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants This is provided   

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give 

diagnostic criteria, if applicable 

This is provided   

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of assessment (measurement). 

Describe comparability of assessment methods if there is more than one group 

We used routine data 

collected in primary care 

for this evaluation (no 

additional measurements) 

  

Bias 9 Describe any efforts to address potential sources of bias We used logistic 

regression models to 

control for bias 

  

Study size 10 Explain how the study size was arrived at Not applicable – we 

evaluated all patients on 

the two disease registers 

  

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings 

were chosen and why 

This is described   

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding This is described   

(b) Describe any methods used to examine subgroups and interactions This is described   

(c) Explain how missing data were addressed    
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 2

(d) If applicable, describe analytical methods taking account of sampling strategy Not applicable   

(e) Describe any sensitivity analyses Not applicable    

Results    

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for 

eligibility, confirmed eligible, included in the study, completing follow-up, and analysed 

Not applicable   

(b) Give reasons for non-participation at each stage Not applicable   

(c) Consider use of a flow diagram Not applicable   

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures 

and potential confounders 

This is described   

(b) Indicate number of participants with missing data for each variable of interest This is described   

Outcome data 15* Report numbers of outcome events or summary measures    

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% 

confidence interval). Make clear which confounders were adjusted for and why they were included 

Unadjusted estimates can 

be provided as 

supplementary tables – 

we have only provided 

adjusted estimates with 

95% confidence limits  

  

(b) Report category boundaries when continuous variables were categorized This is described   

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period Not applicable   

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses Not applicable   

Discussion    

Key results 18 Summarise key results with reference to study objectives This is done   

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both 

direction and magnitude of any potential bias 

This is done   

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, 

results from similar studies, and other relevant evidence 

This is done   

Generalisability 21 Discuss the generalisability (external validity) of the study results This is done   

Other information    

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original 

study on which the present article is based 

Not funded    

Page 27 of 28

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Protected by copyright, including for uses related to text and data mining, AI training, and similar technologies.
 . Erasmushogeschool

at Department GEZ-LTA  on June 6, 2025  http://bmjopen.bmj.com/ Downloaded from 9 December 2015. 10.1136/bmjopen-2015-008678 on BMJ Open: first published as 

http://bmjopen.bmj.com/


For peer review only

 3

 

*Give information separately for exposed and unexposed groups. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE 

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 
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