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Impact of lowering the risk threshold for statin 
treatment on statin prescribing: 
a descriptive study in English primary care

INTRODUCTION
In July 2014, the National Institute for 
Health and Care Excellence (NICE) changed 
the recommended threshold for initiating 
statin treatment for primary prevention of 
cardiovascular disease (CVD) from a 10-year 
CVD risk of 20% to 10% (Clinical Guideline 
[CG] 181).1 This decision came alongside 
huge debate in academic and clinical 
literature, as lowering thresholds could have 
a huge impact on clinical practice.2–4 It was 
estimated that the guideline change would 
make a total of 11.8 million people in England 
(37% of adults aged 30–84 years) eligible for 
statins,5 and was met with opposition by a 
group of leading doctors.6 NICE estimated 
that an additional 4.5 million people would 
be eligible for statins, preventing up to 28 000 
heart attacks and 16 000 strokes each year.7 
Without an increase in statin prescribing 
in people with 10-year CVD risks between 
10–20%, this number of extra heart attacks 
and strokes would not be prevented.

To the authors’ knowledge, only one 
study has assessed the impact of this 
major guideline change in practice (see 
section called ‘Impact of NICE guidance’ 
in Finnikin et al).8 In England, the QRISK39 
(previously QRISK2)10 risk prediction model 
is recommended by NICE for calculating the 
10-year risk of a CVD event to guide treatment 
decisions for the primary prevention of CVD. 
The study analysed people who were initiated 
on statin treatment and had a QRISK2 score 
recorded in their electronic health record 
(EHR). It found that the average risk score of 

people receiving statins dropped from 23.06% 
before the guideline change to 19.28% after.8 
This provides evidence that the guideline 
change was impactful, and the results are 
quoted in the NICE impact report for CVD 
prevention.11 The same study also reports, 
however, that, since 2012, 72.9% of people 
initiated on statins did not have a QRISK2 
score recorded. 

The aim of the present study was to 
evaluate the impact of reducing the risk 
threshold from 20% to 10% by analysing the 
risks of all people being initiated on statins 
for primary prevention of CVD. The study 
also replicates the analysis carried out by 
Finnikin et al,8 considering only people with a 
QRISK score in their medical record.

METHOD
Cohort definition
This project used data from the Clinical 
Practice Research Datalink (CPRD).12 These 
data were linked with data from Hospital 
Episodes Statistics (HES)13 and the Office for 
National Statistics (ONS)14 for identifying CVD 
events. Linkage to HES restricts this dataset 
to England only. Two cohorts were defined: 
a primary prevention cohort and a statin 
initiation cohort. The primary prevention 
cohort consisted of people aged 25–84 years 
with no history of CVD (composite outcome of 
coronary heart disease, ischaemic stroke, or 
transient ischaemic attack) or statin use. The 
cohort entry date was defined as the latest of 
25th birthday, 1 year permanently registered 
in CPRD, or 1 January 1998. People were 
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excluded if they had a CVD event or statin 
prescription before their cohort entry date 
(for code lists see Supplementary Box S1). 
People were censored at the earliest date 
of transferred out of practice, last data 
collection for practice, CVD event, death, or 
31 December 2017.

An individual from the primary prevention 
cohort was included in the statin initiation 
cohort on the date of their first statin 
prescription if this first statin prescription was 
issued ≥1 year after the start of follow-up. 

Statin initiation rate
The primary prevention cohort was used to 
calculate the statin initiation rate each year. 
For each calendar year the total number of 
statin initiations was calculated, as was the 
total number of days of follow-up. Follow-
up for each person stopped either when 
they were censored or initiated on statin 
treatment. Calendar years ran from 1 July 
each year, to match the date at which the 
guidelines were changed (July 2014). The final 
period (2017–2018) finished on 31 December 
2017, and as such was only 6 months long. 

Comparisons of risks of people initiated on 
statins each year
For each individual in the statin initiation 
cohort, all the predictors required to 
generate a QRISK3 score were extracted (for 
a full list of variables, code lists, information 
on variable derivation, the amount of missing 
data, and details of the imputation process 
see Supplementary Boxes S1 and S2). The 
10-year CVD risk of each person at statin 
initiation was then calculated using QRISK3; 
an R package was used for this.15 These are 
referred to as the ‘EHR-derived risks’.

Where recorded, coded QRISK scores 
were extracted directly from the EHR if they 
were within 180 days before or 30 days after 
the first statin prescription (for code list see 
Supplementary Box S1). These risk scores 
are referred to as ‘coded risks’, and are used 
to replicate the analysis by Finnikin et al.8 
The coded risks will have been calculated 
using a mix of iterations of the original 
QRISK16 algorithm and multiple versions of 
the QRISK2 algorithm. 

The following analyses were carried out 
using both the EHR-derived and coded 
risks. The average risk of people initiated on 
statins in each calendar year was calculated. 
Intervals ran from 1 July, to match the date of 
the threshold change, which was July 2014. 
The proportion of people initiated on statins 
each year that were classified as low risk 
(<10%), intermediate risk (10–20%), or high 
risk (>20%) were calculated. 

The agreement between the EHR-derived 
risks and coded risks was evaluated using 
scatter plots. This was done to check 
agreement between the EHR-derived 
and coded risk scores. A higher level of 
agreement would provide support that the 
analysis based on the EHR-derived risks 
is valid, given that the coded risks can be 

How this fits in 
In 2014, the National Institute for Health 
and Care Excellence (NICE) introduced new 
guidelines reducing the risk level at which 
people become eligible for statin treatment 
to prevent cardiovascular events, from a 
10-year risk of 20% to 10%. In the current 
literature, only one study has evaluated 
this guideline change in practice, and the 
results indicated that the guideline change 
has led to a large change in prescribing 
behaviour. However, this study indicates 
that the change in prescribing behaviour 
may be much smaller than is currently 
thought. The findings are important for 
NICE to understand that this guideline may 
not be getting widely applied in practice. 
It is also important for GPs to provide 
feedback on why this may be the case, 
and whether the guideline is clinically 
acceptable or not. Such discussions could 
lead to the development of guidelines that 
will be more widely adopted in practice.

Table 1. Number of people initiated on statins each year, and 
number of those who had an associated coded QRISK score

 Follow-up,  With coded  
Date person years Initiated, N score, N Proportion coded, %

1998–1999 1 090 072.9 3510 26 0.74

1999–2000 887 549.2 4240 66 1.56

2000–2001 1 141 713.0 7498 232 3.09

2001–2002 1 318 576.6 12 335 450 3.65

2002–2003 1 449 309.0 17 908 457 2.55

2003–2004 1 547 360.7 26 959 322 1.19

2004–2005 1 563 126.1 30 529 272 0.89

2005–2006 1 588 051.6 34 604 390 1.13

2006–2007 1 591 314.4 32 967 316 0.96

2007–2008 1 598 293.4 27 432 211 0.77

2008–2009 1 601 472.2 29 554 501 1.70

2009–2010 1 569 415.3 24 883 1053 4.23

2010–2011 1 513 887.1 18 972 1156 6.09

2011–2012 1 453 955.3 18 622 2314 12.43

2012–2013 1 402 210.8 18 181 3219 17.71

2013–2014 1 245 691.7 14 689 3831 26.08

2014–2015 1 021 942.4 10 938 4677 42.76

2015–2016 749 647.7 8572 5012 58.47

2016–2017 540 323.3 6511 4188 64.32

2017–2018 233 582.6 2649 1756 66.29
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viewed as the gold standard. By using scatter 
plots, agreement was compared on the most 
granular level possible (that is, does the 
EHR-derived risk match the coded risk in the 
database for each individual person?).

RESULTS
The primary prevention cohort included 
3 892 603 individuals (51% female). The statin 

cohort consisted of 351 553 individuals (47% 
female). For the demographics of the statin 
cohort, see Supplementary Table S1.

The statin initiation rate per 1000 person 
years by calendar time is presented in 
Figure 1. Visible in the graph is a peak of 21.79 
in 2005, and a drop until 2010–2011, when the 
incidence rate flattens out at around 12.53 in 
2010–2011.
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The number of people initiated on statins 
each year is provided in Table 1, as well 
as the number of those statin initiations 
that have an associated coded score. Before 
2010–2011 <5% of the statin initiations had 
an associated coded risk score. After this the 
proportion increases to 66.29% by 2017–2018.

Figure 2 plots the average EHR-derived 
risk and average coded risk of people being 
initiated on statins each year. The latter is 
restricted to those who had a coded risk 
score available. There is no clear change to 
the average EHR-derived risk of people being 
initiated on statins from 2013–2014 (20.65%) 
to 2014–2015 (20.27%), which are the years 
before and after the guideline change. There 
is, however, a drop in the average coded risk 
from 21.85% to 18.65%.

Figure 3 shows the proportion of people 
initiated on statins each year that belong 
to each risk category. For the EHR-derived 
risk scores there is a steady increase in 
the proportion of people in the 10–20% risk 
group from 2013–2014 onwards. However, 
this happens mostly at the expense of people 
from the <10% group, as well as some from 
the >20% group. For the average coded 
risk score, there is a sharp increase in the 
proportion of people in the 10–20% risk 

group, which comes at the expense of people 
in the >20% group.

Figure 4 plots the EHR-derived risks 
against the coded risk scores for each 
individual stratified by year, with a blue 
line added to illustrate perfect correlation. 
Overall, there is a strong positive relationship 
between the two, although there are quite 
large levels of variation either side of perfect 
agreement. Also, from 2014 onwards there is 
more consistent overprediction of the EHR-
derived algorithm compared with the coded 
risk scores.

DISCUSSION
Summary
There was a large reduction in the average 
coded risk of people initiated on statins, 
which closely matches the currently available 
evidence.8 When viewed in isolation, the 
reduction in the average coded risk score 
(Figure 2) and the change of proportion 
in each risk category (Figure 3) indicate a 
significant change in clinical practice. NICE 
has quoted this evidence in their impact 
report.11 However, because the coded risk 
analyses only consider the subgroup of people 
with a coded risk score, this analysis is at risk 
of cohort selection bias, as the subgroup may 
not be representative of all people initiated 
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>20%). EHR = electronic health record.
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on statins. This risk is exacerbated by the 
increasing proportion of people initiated on 
statins that have a coded risk score (Table 1). 
As this subgroup increases in size, unless 
risk scores are recorded at random this will 
have a significant impact on the average risk 
of this subgroup. Importantly, the changes 
in risk are driven by changes in for whom 
GPs are recording risk scores, rather than a 
change in who is receiving statins.

No change was found in the average 
EHR-derived risk of people being initiated 
on statins after the guideline change, and a 
small increase in the proportion of people 
that belonged to the 10–20% risk group was 
found. This analysis is not affected by the 
same selection bias, as it considers all people 
initiated on statins each year. Therefore with 
the extra data presented in this paper the 
authors believe the response to the guideline 
change is not as impactful as first thought.

Comparison with existing literature
To the authors’ knowledge, only one other 
study has measured the impact of CG181 on 
clinical practice.8 This research is enhanced 
with an expanded analysis considering all 
people initiated on statins, their findings 
validated by replicating their analysis in 

CPRD. This study’s data indicate recording 
practices of GPs had a significant impact 
on the average coded risk. The proportion 
of people with a coded risk is small and 
increasing rapidly at this time (26.08% in 
2013–2014 and 42.76% in 2014–2015). It is 
highly likely that the subgroup of people 
receiving a coded risk score was changing (it 
is unreasonable to assume that this increase 
in recording was happening at random), 
but the typical patient being initiated on 
statins was not. One hypothesis is that GPs 
became far more likely to calculate the risk of 
someone in the 10–20% range using a QRISK 
tool after the guideline change, but their 
prescribing behaviour remained the same. 

No reduction was found in the average 
EHR-derived risk after the guideline change 
(Figure 2). Although this indicates the 
guideline change had no impact, considering 
all the results leads to a slightly different 
conclusion. This constant average risk 
appears to be caused by a combination of a 
small increase in 10–20% risk people initiated 
on statins, and a drop in low-risk (<10%) 
people. In Figure 3, a steady increase in the 
proportion of people in the 10–20% risk group 
can be seen, and a decrease in the other two 
groups (a larger decrease in the <10% risk 
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Figure 4. EHR-derived risks plotted against 
coded risks, stratified by year of statin initiation. 

Blue line = 1:1 correlation. EHR = electronic health 
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group). It is possible that the guideline change 
has had an equal effect on preventing statin 
initiation in low-risk (<10%) people as it has 
on increasing statin initiation in the target 
10–20% risk group, resulting in no change to 
the average EHR-derived risk. 

The data agree with a modest impact of 
the guideline change, but the changes are 
far more subtle than would be concluded if 
looking at the currently available evidence. 
These findings are important, as the numbers 
in the widely quoted statistics — 4.5 million 
patients becoming eligible for statin 
treatment due to the guideline change17–20 
and prevention of up to 28 000 heart attacks 
and 16 000 strokes each year7 — are likely far 
from being achievable. 

Strengths and limitations
This is the first study to evaluate the impact 
of the NICE guidance CG181 on the risks of 
all people receiving statins in England. The 
study cohort is large and results are likely 
generalisable to the English population as 
CPRD is representative of the UK in terms of 
age, sex, and ethnicity.12 

There are two key limitations in this 
work. The first is the imperfect agreement 
between the EHR-derived risks and the 
coded risks, because the EHR-derived risks 
should represent the risks of individuals as 
closely as possible. Potential reasons for the 
disagreement between these and the coded 
risks are:

• the EHR-derived risks use the QRISK3 
algorithm, whereas QRISK2 will have been 
used in practice over those years;

• this study used multiple imputation to 
impute missing data, whereas missing data 
is imputed using mean imputation when 
coded QRISK scores are generated by GPs;

• variables have been identified using code 
lists that may not perfectly match those 
used by the algorithm in practice; and 

• this study considers coded risks within a 
window of 6 months before statin initiation, 
while patient data could have changed in 
that time.

Despite some disagreement, the 
relationship was strong enough that, if the 
people with a coded risk score were a random 
subset of all people initiated on statins, there 
would have been a large drop in the average 
EHR-derived risk after the guideline change 
(as there was in the average coded risk). This 
was not the case, indicating the likelihood 
of selection bias in the coded risk analyses. 
This necessitates the analysis using the EHR-

derived risks, even if the estimated risks are 
not perfect.

The second limitation is that many 
practices left CPRD towards the end of this 
study, resulting in a risk of selection bias in 
the cohort if the drop-out was not at random. 
There is no reason to believe, however, that 
people from practices that dropped out were 
more or less likely to be initiated on statins. 
Furthermore, the results considering the 
coded risk scores were comparable with 
those of Finnikin et al,8 a study carried out in 
The Health Improvement Network database 
(https://www.the-health-improvement-
network.com/en/),21 which has not suffered 
from this limitation.

Implications for research
The change in NICE guidance appears to 
have had a small effect on statin prescribing 
by GPs. Given that NICE invests time and 
resources into developing these guidelines, it 
would be worthwhile for them to understand 
why there has been such little response. The 
authors propose a qualitative study with GPs 
and patients to assess the barriers to statin 
initiation for the primary prevention of CVD 
in people with 10–20% risk. A recent scoping 
review21 of the current literature regarding 
the use of statins to prevent CVD found only 
three studies specifically considering primary 
prevention of CVD, and that ‘it was difficult to 
interpret how doctors’ or patients’ attitudes 
would vary according to the risk profile of 
the individual patients’. A systematic review 
provided a comprehensive review on patient 
attitudes towards taking statins;22 however, 
the majority of studies were looking at long-
term adherence, as opposed to statin initiation. 
No studies have investigated specifically 
the willingness to initiate at a 10% or 20% 
threshold for primary prevention of CVD. A 
debate article published in 201623 discusses 
patient attitudes to taking statins in light of the 
NICE guidance change, attributing the lack of 
uptake in lower-risk patients to transferability 
of evidence from research to practice and 
the potential for side effects. However, the 
evidence base24–27 for their findings pre-dates 
the large amount of pro-statin research that 
came about in 2013 that has fuelled the statin 
debate. The authors of that debate article 
also noted that ‘there is sparse literature 
regarding the views of GPs’. Some qualitative 
research does exist in this area,25,26,28–30 but, 
again, no studies have been carried out in the 
wake of the NICE guidance, or on prescribing 
specifically at 10% compared with 20% risks. 
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