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Abstract 

 

Background:   

The prevention and treatment of cardiovascular disease is a challenge for health 

systems internationally.  Statins (HMG-CoA reductase inhibitors) are widely 

prescribed by general practitioners to reduce cardiovascular risk, and are costly 

to national health systems.  Although many trials of statins exist, controversy 

lingers about how these drugs may be best prescribed.  Areas of uncertainty 

include prescribing in primary prevention, to women, and to older patients, as 

well as questions about safety and cost-effectiveness.  Further, evidence suggests 

that statin prescribing is not optimally tailored to patients at risk. 

 

Aim: 

To explore general practitioners’ decision-making about the prescribing of 

statins, and factors influencing this decision-making. 

 

Method: 

Semi-structured interviews were performed with 19 general practitioners (GPs) in 

Australia and Ireland.  Interviews were transcribed and analysed using qualitative 

methods including coding of content and thematic analysis.  Analysis and further 

interviews occurred in an iterative process. 

 

Results: 

Statin prescribing was found to be a common and sometimes challenging issue in 

general practice in both Australia and Ireland.  Statin prescribing decision-

making was a process which was individualised to different patients based on 

many factors, including notions of individual cardiovascular risk, as well as 

patient ideas, values and behaviours.  Interviewees described a variable and 

flexible approach to shared decision-making, depending on risk as well as the 

ideas and agendas of both doctor and patient.  Many influences were described 

on GP knowledge about statins, and in general, social and experiential factors 

seemed more influential than written or formal educational sources.  GPs’ 
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engagement with “evidence” was indirect, as evidence was filtered through a 

number of secondary interpretive channels.  Challenges in statin prescribing were 

diverse, but often characterised by tensions between various competing factors, 

such as discordance between doctor and patient about management, or 

uncertainty about the balance of risk and harm in prescribing.  Interviewees 

seemed to have little insight into the existence of evidence-practice gaps.  Models 

were developed which summarise the influences on statin prescribing decision-

making and the features of statin prescribing which make decision-making more 

or less difficult. 

 

Conclusions: 

The role of statins in the treatment of patients at high cardiovascular risk, 

especially in secondary prevention, is well understood by GPs. However, there 

remain many areas of uncertainty, such as prescribing at extremes of age, 

processes for estimating cardiovascular risk, and appropriate treatment target 

levels.  These are worthy areas for future research and debate.  Because 

participants offered scant insights into apparent evidence-practice gaps in statin 

prescribing, research to understand these gaps will require different methods to 

this project, such as exploring reasons for non-treatment in a representative 

sample of patients.  Given the complex and socially-mediated nature of 

influences on prescribing, future interventions to improve prescribing may need 

to be complex in design, involving multiple types of influence, and perhaps 

involve changes to practice systems.   
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1.     Introduction 

 

In this introduction I will review statin prescribing in general practice and 

explain how my study is designed to add in an important way to the literature on 

this topic. 

 

I will show that statin prescribing in general practice is common, costly and 

important.  I will review the literature studying the efficacy of statin medicines, 

including the controversies that have arisen from this evidence.  I will also review 

literature which explores statin prescribing in general practice, finding that there 

are many “evidence-practice gaps” (that is, differences between what may be 

considered optimal evidence-based prescribing and the prescribing that actually 

happens in practice).  I will review what qualitative research has taught us about 

the process of prescribing in general practice.  I will show that qualitative studies 

of statin prescribing are few in number, and that they have largely been 

performed within the UK health system.  I will argue that qualitative studies of 

statin prescribing in other health systems will add usefully to our knowledge of 

this issue, which will hopefully help in the design of future interventions to 

optimise statin prescribing.   

 

1.1     Cardiovascular disease, statin medications and 

general practice 

 

The prevention and treatment of cardiovascular disease is a major challenge for 

health systems worldwide.1  Interventions to reduce cardiovascular risk form a 

considerable part of general practice workload.2  Serum cholesterol is widely 

recognised to be a major cardiovascular risk factor and management of 

cholesterol therefore forms a significant part of these preventative tasks.  “Lipid 

disorder” is the fifth most commonly managed problem in Australian general 

practice, and the proportion of consultations involving the management of lipid 

disorders is increasing.2 
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“Statin” drugs (HMG-CoA reductase inhibitors), which reduce total and LDL (low 

density lipoprotein) cholesterol, have a major role in the pharmacological 

reduction of cardiovascular risk.  Atorvastatin and simvastatin are the two most 

highly prescribed drugs in Australia, and the statin class contributes over A$1 

billion to drug costs in Australia annually.3  Prescribing of statins is becoming 

increasingly common.2 

 

1.2     Quantitative studies of lipid-lowering agents 

 

1.2.1     Statins: effects on lipids and cardiovascular disease 

 

Statin drugs inhibit a rate-limiting enzyme involved in the synthesis of 

cholesterol called HMG-CoA reductase.4  Commonly studied doses of statins 

reduce LDL cholesterol by 26-46%, reduce total cholesterol by 17-31%, reduce 

triglycerides by 10-18%, and increase HDL by 6-12%.5  These lipid-modifying 

effects are presumed to be the main mechanism by which statins decrease 

cardiovascular risk, but other effects including modulation of inflammation and 

endothelial cell function have also been described.4 

 

Recent years have seen the publication of a large body of evidence from 

randomised controlled trials investigating the efficacy of statin medications in 

reducing cardiovascular events.  The populations studied in these trials vary 

considerably, including secondary prevention, primary prevention and mixed 

populations.  Many trials compare statins to placebo or “usual care”, though some 

compare high dose to low dose statins.  I will review these different groups of 

trials separately.  Many systematic reviews and meta-analyses have been 

performed in this area.  Rather than repeat a formal systematic review, I will 

discuss the major trials that I have identified in my reading of other authors’ 

systematic reviews, and discuss the results of relevant meta-analyses.  The trials I 

discuss all examined clinically meaningful primary cardiovascular endpoints and 

studied over 1000 participants.  I am unaware of any such trials missing from my 
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summary below.  I will present the main findings for the primary endpoints of 

the trials (which are defined differently in each trial).  I will also discuss each 

trial’s all-cause mortality findings. 

 

1.2.1.1     Trials of statins for secondary prevention 

 

Some trials of statins studied only patients with established cardiovascular 

disease (secondary prevention).  These consistently demonstrated that statins 

prevented further cardiovascular events.6-10  This was the case for patients with 

elevated6, 7 as well as average cholesterol levels.7, 8  

 

The earliest of these randomised controlled trials of statins in secondary 

prevention was the Scandinavian Simvastatin Survival Study (4S).6  This studied 

4444 patients with a history of angina or myocardial infarction (MI) who had 

total cholesterol of 5.5-8.0.  Participants were randomised to an initial dose of 

simvastatin 20mg or placebo.  For participants in the active arm of the trial, 

simvastatin was titrated up to 40mg or down to 10mg daily to a serum total 

cholesterol goal of 3.0-5.2 mmol/L.  The trial was double-blind.  After a median 

follow-up of 5.4 years, on the primary endpoint of total mortality, there was 

relative risk of 0.70 for the simvastatin group (95% CI 0.58-0.85; p=0.0003).  The 

absolute risk reduction was approximately 3.3% (yielding a 5.4 year number 

needed to treat of 30).  This reduction in mortality was entirely attributable to a 

reduction in coronary death (relative risk 0.58); there was no significant 

difference in non-cardiovascular mortality.6 

 

The CARE trial aimed to explore statins for secondary prevention in patients with 

somewhat lower cholesterol levels.  It compared 40mg pravastatin to placebo in a 

randomised, double-blind manner in 4159 patients with a history of MI who had 

total cholesterol levels less than 6.2 mmol/L.7  For the primary combined 

endpoint of fatal coronary event or non-fatal MI, the results after five years 

showed a reduction from 13.2% in the placebo group to 10.2% in the pravastatin 

group (relative risk reduction 24%, 95% CI 9-36%; p=0.003).  There was less total 
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mortality in the pravastatin group, but this difference was not statistically 

significant (9% relative risk reduction; 95% CI -12 to 26%; p=0.37).7   

 

The LIPID trial also compared 40mg pravastatin to placebo in a randomised an 

double-blind manner,8 and showed similar results to the CARE trial.  It studied 

9014 patients with MI or unstable angina.  After approximately 6 years, coronary 

heart disease mortality was reduced from 8.3% in the placebo group to 6.4% in 

the pravastatin group (relative risk reduction 24%; 95% CI 12 to 35%; p<0.001), 

and all-cause mortality was also significantly reduced from 14.1% to 11.0% (relative 

risk reduction 22%; 95% CI 13 to 31; p<0.001).8 

 

The publication of the 4S and CARE trial results led to the early cessation on 

ethical grounds of the GISSI-Prevenzione trial of pravastatin, which was a 

randomised but open-label trial of 20 mg pravastatin versus no treatment in 4271 

patients with recent MI.9  Intention-to-treat results did not reach statistical 

significance, probably because of early cessation, but trends were in the direction 

of benefit.  After about 2 years of follow-up, on the combined primary endpoint 

(death, non-fatal MI or non-fatal stroke) there was a reduction from 6.4% in the 

control group to 5.6% in the intervention group (relative risk 0.90; 95% CI 0.71-

1.15; p=0.41).9 

 

The MIRACL trial was a randomised, double-blind trial which studied patients 

soon after acute coronary syndrome, commencing 80mg atorvastatin or placebo 

between 24 and 96 hours after the acute event.10  The primary endpoint was 

measured at only 16 weeks and was a composite of death, MI, resuscitated cardiac 

arrest or rehospitalisation for proven myocardial ischaemia.  3086 patients were 

studied.  The primary endpoint was reduced significantly by atorvastatin (relative 

risk 0.84; 95% CI 0.70-1.00; p=0.048), but this was driven largely by the 

rehospitalisation component of the endpoint, which is arguably of less clinical 

significance than the other endpoint components.  All-cause mortality was not 

significantly reduced (relative risk 0.94; 95% CI 0.67 to 1.31).10 

 



 5 

The LIPS study randomised 1677 patients who had just undergone percutaneous 

coronary intervention to fluvastatin 40mg or placebo twice daily.11  The primary 

composite endpoint of “major adverse cardiac event” (cardiac death, non-fatal MI 

or reintervention) was reduced from 26.7% in the placebo group to 21.4% in the 

intervention group (relative risk 0.78; 95% CI 0.64-0.95; p=0.01).  There was less 

all-cause mortality in the fluvastatin group, but this difference was not 

statistically significant (relative risk 0.69; 95% CI 0.45 to 1.07; p=0.10).11 

 

The GREACE trial studied atorvastatin in secondary prevention.12  This trial 

differed substantially in design from the above studies.  1600 patients in Greece 

with established coronary heart disease were randomised to “usual care” 

(delivered by their usual general practitioner (GP)) or to the intervention, which 

was atorvastatin titrated to achieve an LDL level of less than 2.6 mmol/L by 

doctors in a hospital working for the study team.  The participants were followed 

for an average of 3 years, and were not blinded to their allocation.  95% of the 

intervention group reached the LDL goal, while only 3% of patients in the “usual 

care group reached this goal.  Only 14% of the “usual care” patients were 

prescribed a lipid-lowering medicine.  The groups did not otherwise differ 

significantly in drug treatments.  The rate of coronary events or death were 12% 

in the intervention group and 24.5% in the “usual care” group (relative risk 0.49; 

95% CI 0.27 to 0.73; p<0.0001).  Total mortality was also significantly decreased 

(relative risk 0.57; 95% CI 0.39 to 0.78; p=0.0021).12  This trial’s pragmatic design 

and methodological limitations mean that there is more possibility of bias in this 

study than in the other randomised controlled trials of statins in secondary 

prevention. 

 

Finally, the PACT trial was a randomised, double-blind trial which explored the 

use of pravastatin initiated within 24 hours of acute MI or unstable angina.13  The 

primary endpoint was a composite of death, recurrent MI or admission with 

unstable angina, and was judged at only 30 days after beginning of treatment.  

Though the authors planned to enrol 10,000 patients to ensure adequate power, 

recruitment was stopped early because the early use of statins use after acute 

coronary events became a norm of practice.  The trial thus studied only 3408 
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patients.  Patients were randomised to either placebo or pravastatin, and the 

pravastatin group were further randomised to 20mg or 40mg of pravastatin daily.  

The relative risk for the primary endpoint for participants in the pravastatin arm 

(versus the placebo arm) was 0.936 (95% CI 0.724 to 1.132; p=0.48).  Participants 

on the higher dose of pravastatin seemed to benefit relatively more than those on 

the lower dose, but the difference between the two pravastatin groups was not 

statistically significant.  All-cause mortality was not significantly reduced 

(relative risk 0.64; 95% CI 0.39 to 1.07; p=0.09).  While this trial is suggestive of 

benefit from pravastatin, interpretation is difficult due to its lack of power. 

 

Overall, apart from the PACT trial, all of these trials of statins in secondary 

prevention of coronary heart disease showed statistically significant reductions in 

cardiovascular events.  They all found a trend towards reduction in total 

mortality, but this trend was only statistically significant in three of the five trials 

(this is unsurprising, as only the 4S trial6 was powered to detect changes in total 

mortality).  Meta-analyses of statins in secondary prevention concur with these 

trends but have more statistical power.  Statistically significant benefits on 

cardiovascular events and all-cause mortality were demonstrated in a coronary 

heart disease meta-analysis.14  A reduction in cardiovascular events and 

cardiovascular mortality was found in a meta-analysis of early use of statins in 

acute coronary syndromes, but this did not report on all-cause mortality.15 

 

1.2.1.2     Statin trials in mixed primary/secondary prevention contexts 

 

Several trials included a mixture of patients with and without established 

coronary disease; those without were usually chosen because of their high risk of 

such disease (due, for example, to hypercholesterolaemia,16, 17 advanced age,18 

hypertension,17-19 smoking,18 or diabetes18-20).  Several of these trials demonstrated 

that statins protected against their (variably defined) primary endpoints,16, 18, 19 

though there were two exceptions.17, 20 

 

The WOSCOPS trial was a randomised, double-blind trial of 40mg pravastatin 

versus placebo in 6595 men aged 45-64 in West Scotland.16  These men had 
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hypercholesterolaemia and had no history of MI.  However, as about 5% of 

participants had a history of angina, it was not a pure primary prevention study.  

The primary combined endpoint was of coronary death or non-fatal MI.  Over 4.9 

years of follow-up, this endpoint occurred in 5.5% of the pravastatin group and 

7.9% of the placebo group (relative risk reduction 31%; 95% CI 17 to 43; p<0.001).  

All-cause mortality fell from 4.1% in the placebo group to 3.2% in the pravastatin 

group, but this was not quite statistically significant (relative risk reduction 22%; 

95% CI 0 to 40; p=0.051).16 

 

Many of the same authors performed the PROSPER trial, which was a 

randomised controlled double-blind trial of 40mg pravastatin versus placebo in 

5804 participants.18  This trial was unique in that it included only older patients 

(aged 70-82); such patients had been excluded from or under-represented in 

many previous statin trials.  The population was a mixture of primary and 

secondary prevention, with about 1 in 4 participants having angina and 1 in 8 

having a history of MI at baseline.  Participants without a history of coronary 

disease had risk factors for coronary disease in the form of smoking, hypertension 

or diabetes, and participants had a baseline total cholesterol of 4 to 9 mmol/L.  

After 3.2 years of follow-up, for the composite primary endpoint (coronary death, 

stroke, or non-fatal MI) there was a reduction from 16.2% in the placebo group to 

14.1% in the pravastatin group (hazard ratio 0.85; 95% CI 0.74 to 0.97; p=0.014).  

However, post-hoc analyses showed no significant benefit for women or for 

primary prevention.  There was essentially no change in all-cause mortality 

(hazard ratio 0.97; 95% CI 0.83 to 1.14; p=0.74), with the reduction in coronary 

heart disease mortality being offset by an apparent (but statistically non-

significant) increase in cancer death (hazard ratio 1.28; 95% CI 0.97 to 1.68; 

p=0.082).  Overall, new cancer diagnoses were significantly more common in the 

pravastatin group (hazard ratio 1.25; 95% CI 1.04 to 1.51; p=0.020).  However, this 

risk seemed unique to this trial: when the authors performed a meta-analysis of 

risk of cancer diagnosis among other pravastatin and other statin trials, a 

significant cancer risk was not found.18 
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The MRC/BHF Heart Protection Study was a randomised double-blind trial that 

compared 40mg simvastatin to placebo in 20,536 high-risk participants.19  65% of 

participants had existing coronary disease, and of the participants without 

coronary disease, many had cerebrovascular or peripheral vascular disease. Thus, 

this was largely a secondary prevention study.  After five years, the primary 

outcome of all-cause mortality was reduced from 14.7% in the placebo group to 

12.9% in the simvastatin group (rate ratio 0.87; 95% CI 0.81 to 0.94; p=0.0003).19  

Relative risk reduction of first major vascular event of about 25% was noted to be 

consistent in a wide range of subgroups (by gender, presence or absence of 

coronary heart disease, diabetes, smoking status, and lipids levels) though results 

were not presented for the subgroup of participants without any occlusive 

vascular disease, making it hard to know how to apply these results to such 

patients. 

 

The ALLHAT-LLT study was a randomised but non-blinded trial of 40 mg 

pravastatin versus “usual care”.17  It included 10,355 participants with 

hypertension and moderately raised LDL (generally 3.1 to 4.9 mmol/L), and 

follow-up was for an average of 4.8 years.  14% had coronary heart disease.  For 

the primary outcome of all-cause mortality there was essentially no difference 

demonstrated (relative risk 0.99; 95% CI 0.89 to 1.11; p=0.88).  For the combined 

secondary outcome of coronary death plus non-fatal MI, there was also no 

significant difference, though the trend was in the direction of benefit (relative 

risk 0.91; 95% CI 0.79 to 1.04; p=0.16).  It is possible that the lack of statistical 

significance in this trial is a type 2 error in the setting of recruitment difficulties 

and limited achievement of between-group differences in cholesterol levels.  The 

smaller than expected cholesterol differences may have been due to drop-out (by 

year 4, 15.6% of the pravastatin-assigned group had ceased pravastatin) and statin 

drop-in in the “usual care” group (17.1% by year 4).17 

 

Finally, the ASPEN trial compared 10mg atorvastatin daily to placebo in a double-

blind, randomised fashion.20  It enrolled 2410 subjects aged 40-75 who had type 2 

diabetes and LDL ≤ 4.1 mmol/L (or ≤ 3.6 mmol/L for secondary prevention 

subjects).  The primary endpoint was a composite of cardiovascular death, 
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resuscitated cardiac arrest, MI, stroke, recanalisation, coronary artery bypass 

surgery or angina warranting hospitalisation.  The trial was subject to a number 

of methodological challenges.  It began as a study of secondary prevention in 

people with type 2 diabetes.  However, when guidelines changed during the 

course of the trial to encourage statin use in all secondary prevention patients, 

the trial’s data and safety monitoring board decreed that all such participants 

should discontinue the study medication and transfer to usual care, which 

according to guidelines should have included a statin.  The trial protocol then 

changed to study primary prevention in type 2 diabetes.  Further, there was a 

relatively high proportion of study drop-outs, as well as statin drop-in in both 

study arms (particularly the placebo arm).  All of these changes would be 

predicted to reduce the study’s power to find a significant treatment effect on 

intention-to-treat analysis.  It is therefore perhaps unsurprising that the primary 

endpoint was not statistically significantly reduced (hazard ratio 0.90; 95% CI 

0.73 to 1.12; p=0.341).  All-cause mortality was similar in the atorvastatin and 

placebo groups (5.8% and 5.7% respectively).20  The statistical significance of this 

was not reported in the paper, but based on these figures, approximately 70 of 

1211 atorvastatin-allocated participants and 68 of 1199 placebo-allocated 

participants must have died; this yields a relative risk of 1.02 (95% CI 0.74 to 1.41; 

p=0.91).  Thus, the ASPEN trial hinted at some cardiovascular benefit without 

mortality benefit from 10mg atorvastatin in patients with diabetes, but lacked the 

power to draw firm conclusions.  The CARDS trial, discussed in the next section, 

studied the same statin regimen in a similar population, with more robust 

conclusions (see below).21 

 

1.2.1.3     Trials of statins for primary prevention 

 

Since the publication of the landmark secondary prevention trials reviewed 

earlier, many trials have specifically excluded participants with pre-existing 

cardiovascular disease.  However, some of these trials did include patients with 

other occlusive vascular disease, arguably meaning that these trials do not reflect 

pure primary prevention.  Nevertheless, I will discuss these trials here. 
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The AFCAPS trial compared 20-40mg of lovastatin daily to placebo.22  It excluded 

patients with any clinically evident vascular disease, meaning it studied a true 

primary prevention population.  It was a randomised double-blind trial that 

enrolled 6605 participants with below average HDL levels and average total 

cholesterol and LDL levels.  After 5.2 years, the risk of the primary endpoint (a 

composite of sudden cardiac death, MI or unstable angina) fell from 5.54% in the 

placebo group to 3.51% in the lovastatin group (relative risk 0.63; 95% CI 0.50 to 

0.79; p<0.001).  However, all-cause mortality effects were not indicative of 

benefit, with a death rate of 4.6 per 1000 person-years in the intervention group, 

as compared to 4.4 per 1000 person-years in the placebo group.22 

 

The ASCOT-LLA trial studied 10305 participants with hypertension, average to 

below average cholesterol levels (total cholesterol < 6.5 mmol/L), and at least 3 

other risk factors for cardiovascular disease (but no evident coronary artery 

disease).23  It was a randomised double-blind trial of atorvastatin 10mg versus 

placebo with an average of 3.3 years of follow-up.  This trial was stopped early 

due to a greater than expected benefit from treatment.  For the combined 

primary endpoint of coronary death or non-fatal MI, there was a reduction from 

3.0% in the placebo group to 1.9% in the atorvastatin group (hazard ratio 0.64; 

95% CI 0.50 to 0.83; p=0.0005).  There was a non-significant reduction in all-

cause mortality (hazard ratio 0.87; 95% CI 0.71 to 1.06; p=0.1649).  Although 

patients with coronary artery disease were excluded, 14% of participants had a 

history of vascular disease (including cerebrovascular disease and peripheral 

vascular disease).  The authors performed a subgroup analysis and found that in 

patients without previous vascular disease, there was a statistically significant 

decrease in the primary outcome (hazard ratio 0.61; 95% CI 0.46 to 0.81; 

p=0.0005).23 

 

The CARDS trial randomised 2838 participants with type 2 diabetes and at least 

one other risk factor (hypertension, retinopathy, albuminuria or smoking) to 

either atorvastatin 10 mg daily or placebo.21  Patients with macrovascular disease 

were not included.  The primary endpoint was a combination of acute coronary 

events, coronary revascularisation or stroke.  The trial was stopped early due to a 
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greater than expected benefit from treatment.  After 3.9 years, the rate of this 

combined endpoint was 2.46 per 100 person years in the placebo group and 1.54 

per 100 person years in the atorvastatin group (hazard ratio 0.63; 95% CI 0.48 to 

0.83; p=0.001).  All-cause mortality appeared to fall, but not to a statistically 

significant degree (hazard ratio 0.73; 95% CI 0.52-1.01; p=0.059). 

 

The MEGA study compared 10 to 20 mg pravastatin daily to no pravastatin in a 

randomised, blinded-endpoint but open-label fashion in a population of 7832 

Japanese people.24  Patients were aged 40-70 years, were included on the basis of 

hypercholesterolaemia (total cholesterol 5.69 to 6.98 mmol/L), and were 

excluded if there was a history of coronary heart disease or stroke.  The primary 

endpoint was first occurrence of one of a variety of coronary heart disease events.  

After a mean follow-up period of 5.3 years, this endpoint was reduced from 5.0 

per 1000 person-years to 3.3 per 1000 person-years (hazard ratio 0.67; 95% CI 

0.49-0.91; p=0.01).  All-cause mortality was non-significantly reduced from 3.8 per 

1000 person-years to 2.7 per 1000 person-years (hazard ratio 0.72; 95% CI 0.51 to 

1.01; p=0.055).24 

 

A further major primary prevention trial was incomplete at the time this research 

project began, but was published during the time that my interviews were 

undertaken.  This was the JUPITER study, which compared 20 mg rosuvastatin to 

placebo.25  It studied 17,802 patients who had LDL levels of less than 3.4 mmol/L, 

but who had abnormally increased high-sensitivity C-reactive protein (hs-CRP) 

levels of ≥ 2mg/L (this had been shown in other studies to correlate with 

cardiovascular risk).  Men over 50 years and women over 60 years were eligible 

for inclusion, but those with a history of cardiovascular disease were excluded.  

The primary endpoint was a combination of MI, stroke, arterial revascularisation, 

hospitalisation for unstable angina or cardiovascular death.  This was reduced 

from 1.36 per 100 person-years in the placebo group to 0.77 per 100 person-years 

in the rosuvastatin group (hazard ratio 0.56; 95% CI 0.46 to 0.69; p<0.00001).  

All-cause mortality was reduced from 1.25 per 100 person-years to 1.00 per 100 

person-years (hazard ratio 0.80; 95% CI 0.67 to 0.97; p=0.02).25  This trial was 

stopped early due to a greater than expected benefit from treatment.  A potential 
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limitation of the application of this study to clinical practice is the fact that the 

hs-CRP test is not presently routinely performed in the assessment of 

cardiovascular risk. 

 

Overall, these trials provide evidence of the effectiveness of statins in primary 

prevention of cardiovascular disease in patients with a variety of risk factors for 

cardiovascular disease.  However, the absolute risk reductions in these trials tend 

to be lower than those for secondary prevention.  This means a larger number of 

people need to be treated with a statin in primary prevention per preventive 

outcome achieved (a higher number needed to treat).  This issue will be 

discussed later. 

 

1.2.1.4     Trials of high dose versus low dose statins 

 

More recently, a handful of large randomised controlled trials have compared 

high dose versus low dose statins in the secondary prevention of cardiovascular 

disease.  Their results have varied in significance with respect to prevention of 

cardiovascular endpoints.26-30  Potential harms of the higher dose regimens 

included significant increases in liver aminotransferase enzyme levels26, 28 and 

myopathy.29, 30  (These side-effects are discussed further in section 1.2.2.4.) 

 

Higher dose strategies were effective in preventing major cardiovascular events in 

the TNT and PROVE IT-TIMI 22 trials.26, 27  The TNT trial compared 10mg of 

atorvastatin to 80mg of atorvastatin daily in a population of 10,001 patients of 

mean age 61 who had stable coronary artery disease and LDL levels of less than 

3.4 mmol/L.  After nearly 5 years of follow-up, for the combined primary 

endpoint (coronary death, non-fatal MI, resuscitation after cardiac arrest or 

stroke) there was a reduction from 10.9% in the 10mg group to 8.7% in the 80mg 

group (hazard ratio 0.78; 95% CI 0.69 to 0.89; p<0.001).  However, there was no 

change in all-cause mortality (hazard ratio 1.01; 95% CI 0.85 to 1.19; p=0.92).26 

 

The PROVE IT-TIMI 22 trial compared 40mg of pravastatin to 80mg of 

atorvastatin daily in 4162 patients who on enrolment had been hospitalised 
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within the last 10 days for acute coronary syndrome.27  The combined primary 

endpoint included all deaths, MI, unstable angina requiring hospitalisation, 

revascularisation and stroke.  After an average follow-up of 2 years, the rates of 

the primary endpoint were reduced from 26.3% in the pravastatin group to 22.4% 

in the atorvastatin group (hazard ratio 0.84; 95% CI 0.74 to 0.95; p=0.005).  There 

was a suggestion of benefit to all-cause mortality which was not statistically 

significant (relative reduction in hazard ratio 28%; p=0.07).27 

 

In contrast, there was no significant primary endpoint benefit found in the 

IDEAL or A-to-Z studies, though significant secondary endpoint benefits and 

statistically significant trends toward primary endpoint benefits were noted.28, 29  

The IDEAL trial compared 20mg of simvastatin to 80mg of atorvastatin in 8888 

participants with a history of MI.28  It was randomised and had blinded endpoints 

but was open label.  The median follow-up period was 4.8 years.  There was a 

statistically non-significant trend towards reduced risk of the combined primary 

endpoint (coronary death, non-fatal MI or cardiac arrest with resuscitation) in 

the more intensively treated group, with the primary endpoint falling from 10.4% 

in the simvastatin group to 9.3% in the atorvastatin group (hazard ratio 0.89; 

95% CI 0.78 to 1.01; p=0.07).  This reduction included a statistically significant 

drop in non-fatal MI (p=0.02), but no hint of reduction in cardiac arrests or 

coronary death.  There was also no difference in all-cause mortality (hazard ratio 

0.98; 95% CI 0.85 to 1.13; p=0.81).28 

 

The A-to-Z trial compared two different simvastatin regimens in 4497 

participants with acute coronary syndromes.29  The less intensively treated group 

received placebo for four months followed by 20mg daily of simvastatin 

thereafter.  The more intensively treated group received 40mg simvastatin daily 

for one month followed by 80mg simvastatin daily thereafter.  The primary 

endpoint was a composite of cardiovascular death, non-fatal MI, admission for 

recurrent acute coronary syndrome or stroke.  There were less primary endpoint 

events in the more intensively treated group (14.4%) than the less intensively 

treated group (16.7%), but this was not statistically significant (hazard ratio 0.89; 

95% CI 0.76 to 1.04; p=0.14).  The authors claimed a significant preventative effect 
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on the primary endpoint when they restricted their analysis to the period beyond 

4 months from enrolment, but as the decision to include this analysis was made 

post-hoc, its validity is uncertain.  All-cause mortality showed a trend in the 

direction of protection which was not statistically significant (hazard ratio 0.79; 

95% CI 0.61 to 1.02; p=0.08).29 

 

A paper by Cannon et al reported a meta-analysis of these four trials.31  Overall, 

they found a significant 16% odds reduction of coronary death or MI (p<0.00001), 

a non-significant trend towards decreased cardiovascular mortality (odds 

reduction 12%; p=0.054), and a weak non-significant trend towards decreased all-

cause mortality (odds reduction 6%; p=0.2). 

 

Since the publication of this meta-analysis, a further major randomised 

controlled trial has been published.  This was the SEARCH trial, which compared 

80mg simvastatin to 20mg simvastatin in 12064 men and women with a history of 

myocardial infarction.30  Participants were eligible for entry if aged 18-80 years 

(the mean age was 64.2).  The trial’s primary endpoint was planned to be major 

coronary events, but was changed mid-way to major vascular events after a 

review of interim results (between-group LDL differences and masked total event 

rates) suggested the trial would be insufficiently powered to examine the 

prespecified primary endpoint.  Despite this change, the trial still failed to 

demonstrate a statistically significant difference between groups for its primary 

endpoint (risk ratio 0.94; 95% CI 0.88 to 1.01; p=0.1).  In absolute terms this risk 

reduction was small (approximately 1.3%) corresponding to a 6.7 year NNT of 80.  

There was no difference between groups in all-cause mortality (risk ratio 0.99; 

95% CI 0.91 to 1.09; p=0.9).  A significant excess in myopathy rates in the 80mg 

simvastatin group is discussed in section 1.2.2.4.  Between-group differences in 

LDL were smaller than predicted, perhaps in part due to an excess of departures 

from study protocol in the 20mg group, as higher statin doses in secondary 

prevention became the norm and patients changed doses on medical advice.  The 

lack of a significant effect from the higher dose statin might be partly explained 

by the smaller than anticipated LDL lowering achieved.30 
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A simultaneously-published meta-analysis combined the five trials above to find 

significant reductions in major vascular events in patients on higher dose (versus 

lower dose) statins (risk reduction 15%; 95% CI 11-18; p<0.0001).32  Coronary heart 

disease deaths were not statistically significantly reduced by the higher dose 

statins, and total mortality reduction was not reported.  After weighting trial 

effects for LDL reduction, the authors found that the benefit on major vascular 

events of higher versus lower dose statins was similar per mmol/L reduction of 

LDL as in trials of statins versus placebo.32 

 

Of note, the SEARCH trial and the companion meta-analysis were published after 

the completion of the interviews for my study. 

 

In summary, several secondary prevention trials have been performed to compare 

high to low dose statin strategies.  They suggest an overall statistically significant 

benefit on cardiovascular events with a possible weak but statistically 

insignificant effect on overall mortality.  No trials comparing high to low dose 

strategies have measured clinically important endpoints in patients using statins 

for primary prevention. 

 

1.2.1.5     Statins in patients with other diseases 

 

I will briefly discuss the use of statins in populations with particular disease 

states, including diabetes, stroke, heart failure and chronic renal failure. 

 

Many of the trials discussed earlier included some patients with diabetes.  A  

recent meta-analysis of statins in such patients found a benefit of similar 

magnitude in diabetic and non-diabetic people.33  The authors found statistically 

significant proportional reductions of 21% in major vascular events and 9% in all-

cause mortality per 1 mmol reduction in LDL cholesterol.  Relative reductions 

were similar in patients with and without existing vascular disease.  The authors 

recommended that all people with diabetes be considered for statin treatment if 

at sufficiently high risk of vascular events.  An earlier similar meta-analysis 
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suggested younger diabetic patients without additional risk factors as the group 

who possibly would not justify treatment on the grounds of low baseline risk.34 

 

Statins have also been studied in patients who have previously had a stroke.  A 

Cochrane meta-analysis found that, amongst patients with a history of stroke or 

TIA, statin treatment had a protective effect on the combined outcome of 

ischaemic or haemorrhagic stroke which was of borderline statistical significance 

(odds ratio o.88; 95% CI 0.77 to 1.00), a significant reduction in serious vascular 

events (odds ratio 0.74; 95% CI 0.67 to 0.82), and no effect on all-cause mortality 

(odds ratio 1.03; 95% CI 0.84 to 1.25).35  Interestingly, a significant benefit from 

lipid-lowering therapy on ischaemic stroke (odds ratio 0.78; 95% CI 0.67 to 0.92) 

seemed to be partially offset by an increased risk of haemorrhagic stroke (odds 

ratio 1.72; 95% CI 1.20 to 2.46).  The authors concluded that statins are justified in 

patients with a history of ischaemic stroke or TIA, but that they are justified more 

on the basis of preventing cardiac events than recurrent stroke.35 

 

Statins have also been studied in patients with heart failure.  A meta-analysis 

demonstrates that results are heterogenous across different statins.36  The two 

largest trials, which involved rosuvastatin, failed to demonstrate significant 

protective effects on cardiovascular or all-cause mortality or sudden death,37, 38 

and the meta-analysis overall found likewise.36  However, a post-hoc analysis of 

the atorvastatin trials alone suggested mortality improvements with atorvastatin, 

raising the question of whether there may be unique benefits from atorvastatin in 

patients with heart failure.  Only for the softer endpoints of ejection fraction and 

hospitalisation for worsening of heart failure were there significant benefits from 

statins in the overall meta-analysis.36 

 

Patients with kidney disease tend to be at increased risk of dyslipidaemia and 

vascular events, and statins have therefore been studied in this population.  

Meta-analysis shows that for patients who are not dependant on dialysis, statins 

significantly reduce cardiac and all-cause mortality.39  However, for patients on 

dialysis, benefits are not clear.  A meta-analysis from 2009 found no significant 

effect on all-cause or cardiovascular mortality.40  The authors thought that this 
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negative finding may reflect the mostly short-term nature of the included studies, 

but subsequent to this meta-analysis’ publication, a large, nearly 4 year trial of 

rosuvastatin reported no benefit of rosuvastatin on its combined cardiovascular 

endpoint.41  The place of statins in patients on dialysis is therefore controversial.  

However, it is not a common dilemma in general practice, which is the focus of 

my thesis. 

 

1.2.1.6     Summary: overall preventative efficacy of statins 

 

How effective are statins overall?  Three meta-analysis/meta-regression papers 

demonstrate an overall relative risk reduction for major coronary events and 

stroke of about 20% per 1 mmol/L reduction in LDL.32, 42, 43  The corresponding 

absolute risk reduction depends greatly on an individual’s initial absolute risk.42  

For example, based on data from this meta-analysis, the number needed to treat 

for 5 years to prevent a major vascular event in a patient with previous MI or 

coronary heart disease (CHD) is about 21.  The corresponding number needed to 

treat in patients without previous MI or CHD (but at high enough risk to be 

included in these studies) is 40.  However, such summary statistics are referring 

only to prevention of major vascular events.  Effects on mortality are smaller and 

less certain in various subgroups of patients, as will be discussed in the next 

section.  

 

1.2.2     Statins: areas of controversy 

 

Several topics are controversial in the field of statin prescribing.  These include: 

 Do the mortality benefits of statins apply to primary as well as secondary 

prevention? 

 Are statins useful in women (especially women in primary prevention)? 

 Are statins useful in older patients? 

 Do the benefits of statins outweigh their side-effects? 

 What should the threshold for statin treatment be? 

 Which statin should be chosen? 
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 How should statin dose be determined? 

 Are statins cost-effective? 

 

I will discuss each of these issues in turn. 

 

1.2.2.1     Primary versus secondary prevention 

 

As demonstrated above, statins in secondary prevention have consistently shown 

benefits on mortality as well as cardiovascular events; this has been 

demonstrated by meta-analysis of secondary prevention trials.14  However, meta-

analyses of primary prevention trials disagree on this issue, despite reviewing a 

similar body of literature.  A meta-analysis by Thavendiranathan et al in 2006 did 

not find a significant reduction in overall mortality across 6 included trials 

(relative risk 0.92; 95% CI 0.84 to 1.01; p=0.09).44  As this analysis predated the 

MEGA24 and JUPITER25 trials, other authors have re-examined the same question.  

Mills et al included a wider array of studies (including MEGA, but not JUPITER) 

in their meta-analysis, finding a significant reduction in all-cause mortality 

(relative risk 0.93; 95% CI 0.87 to 0.99; p=0.03).45  However, the validity of this 

analysis is open to question, as Mills et al accepted for inclusion trials whose 

populations were >50% primary prevention.  This means that they in fact 

included data from secondary prevention in their analysis.  The meta-analysis by 

Brugts et al (the first such meta-analysis to include the JUPITER study) similarly 

found a significant reduction in all-cause mortality (odds ratio 0.87; 95% CI 0.78 

to 0.97)46  Though this analysis too included some trials with a small proportion 

of secondary prevention, when the authors performed a sensitivity analysis 

excluding these trials, they found an identical all-cause mortality result.  Most 

recently, a meta-analysis by Ray et al shows a non-significant result (risk ratio 

0.91; 95% CI 0.83 to 1.01).47  Ray et al carefully excluded secondary prevention 

cases from their analysis, contacting authors of original papers in order to 

incorporate previously unpublished data on primary prevention patients where 

necessary.  Arguably the most robust meta-analysis so far, it does show a trend 

towards all-cause mortality benefit from statins in primary prevention, but shows 
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statistical significance to be unproven.  How to apply these differing analyses to 

practice is potentially a dilemma. 

 

1.2.2.2     Women 

 

A subgroup of patients for whom the benefits of statins have been particularly 

controversial is women.  Early statin trials tended to enrol fewer women than 

men, and sometimes no women at all.16  Also, some studies that did enrol women 

have shown negligible preventive effects of statins for women.18  A meta-analysis 

on this issue by Walsh and Pignone in 2004 found that statins were effective in 

preventing some cardiovascular events in women when prescribed for secondary 

prevention.48  However, there was no effect on mortality in secondary prevention 

in women.  Further, in women without established cardiovascular disease, no 

statistically significant preventive effects were seen on any endpoint studied.48  

This led to prominent debate about whether women should be offered statins at 

all.49, 50   

 

Since the time of these analyses and debates, the MEGA51 and JUPITER25 studies 

have contributed substantially to the data on statins for primary prevention in 

women.  The inclusion of the MEGA data in the meta-analysis by Petretta et al 

led to a demonstration of protection against coronary events in women in trials 

that studied mostly primary prevention.52  This benefit was of borderline 

statistical significance, and became insignificant when the authors restricted 

their analysis to trials of pure primary prevention populations.  They also found 

no effect on all-cause mortality in primary prevention.52 

 

However, the recent meta-analysis by Mora et al, which included the JUPITER 

study,25 demonstrated a statistically significant effect on prevention of total 

cardiovascular disease events in trials of exclusive primary prevention (relative 

risk 0.63; 95% CI 0.49-0.82; p<0.001).53  When expanded to trials of mostly 

primary prevention (which included some secondary prevention) the effect was 

no longer statistically significant (relative risk 0.79; 95% CI 0.59 to 1.05; p=0.11).  

There was a statistically non-significant trend towards a reduction in all-cause 
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mortality (pure primary prevention trials: relative risk 0.78; 95% CI 0.53 to 1.15; 

p=0.21).53  These results are similar to those from the meta-analysis by Brugts et 

al, who included an analysis of results from women in mostly-primary prevention 

trials.46  Their findings, from a larger number of included trials than Mora et al, 

were of a statistically non-significant reduction in major coronary events (odds 

ratio 0.79; 95% CI 0.56 to 1.13) and total mortality (odds ratio 0.91; 95% CI 0.76 to 

1.08).46  Brugts et al noted no heterogeneity between results for men and women.  

Given that their results for men and women combined showed statistically 

significant results, the lack of significance for women separately may be due to 

lack of statistical power. 

 

While the Mora meta-analysis has given reassurance to some,54, 55 other authors 

continue to debate the effectiveness and safety of some statins in women.56  The 

interviews in this study largely took place before the publication of the JUPITER 

study, and all were completed before the publication of the meta-analysis by 

Mora et al.53 

 

1.2.2.3     Age 

 

There are a number of reasons why age might be an important factor in statin 

prescribing decision-making.  Older patients tend to be at higher cardiovascular 

risk than younger patients.  If relative benefit from statins was independent of 

age, then a greater absolute benefit from statins in older people might be 

predicted.  This assumption has been made by some authors studying the 

appropriateness of statin prescribing with advancing age.57  On the other hand, 

observational evidence suggests that, while cholesterol remains a risk factor for 

ischaemic heart disease at all ages, it is a weaker risk factor in older patients.58  

This has led some authors to suggest that statin therapy may be less effective 

with increasing age.59  

 

Such uncertainty can be resolved, to an extent, by looking at results for older 

people in clinical trials of statins.  However, older patients have been under-
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represented in many trials.  While the “young-old” are represented in several 

trials, hardly any evidence exists for those beyond the age of 80.60 

 

The PROSPER trial specifically studied older patients (70-82 years of age) and 

was discussed earlier.18  This showed a statistically significant absolute risk 

reduction of the primary endpoint (combined cardiovascular and cerebrovascular 

disease) of 15%.  However, there was no statistically significant effect on total 

mortality; improvements in cardiovascular and cerebrovascular disease were 

offset by a statistically significant increase in cancer.18  Mangin et al argue that 

the main effect of statins in the elderly is thus one of altering cause of death from 

cardiovascular disease to cancer, rather than prolonging life.61  Were this to be 

true for all statins, it would have significant ethical implications. 

 

However, other trials, in particular those in secondary prevention, have not 

shown such an offset of mortality benefit and risk.  A Bayesian meta-analysis of 

statins for secondary prevention in older patients (>65 years) found that statins 

reduced all-cause mortality in these patients (relative risk after 5 years 0.78 (95% 

credible interval 0.65 to 0.89).62   

 

As discussed previously, the all-cause mortality benefit of statins in patients in 

primary prevention is uncertain; this uncertainty extends to older patients.  The 

meta-analysis by Brugts et al stratified its estimates of several endpoints by age.46  

For all-cause mortality, the point estimate of the odds ratio was closer to no 

effect for patients over 65 years than under 65 years (0.95 (95% CI 0.80 to 1.12) 

and 0.89 (95% CI 0.74 to 1.04) respectively).  Also, for the endpoints of major 

coronary events and major cerebrovascular events, while patients under 65 years 

had statistically significant benefits, a statistically significant effect was not found 

for patients over 65 years.46  This could mean that statins are ineffective for older 

patients in primary prevention, that currently available research lacks sufficient 

power to determine whether there is an effect, or that the benefits of more 

efficacious statin regimes are offset by less efficacious statin regimes when results 

are brought together in a meta-analysis.  The last possibility is illustrated by a 

post-hoc analysis of the JUPITER trial which amongst participants over 70 found 
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a reduction in primary endpoint (hazard ratio 0.61; 95% CI 0.46 to 0.82; p<0.001) 

and an all-cause mortality reduction which was not statistically significant but 

which was closer to significance than the reduction in the Brugts meta-analysis 

(hazard ratio 0.80; 95% CI 0.62 to 1.04; p=0.090).63 

 

Overall, there is solid evidence for statins in older people in secondary 

prevention, but much more uncertainty in primary prevention, and an absence of 

evidence in either primary or secondary prevention for older people over 82 years 

of age (the exclusion threshold for the PROSPER trial).18 

 

1.2.2.4     Side-effects 

 

Common side-effects of statins described in prescribing handbooks include 

myalgias, transient gastrointestinal symptoms, headache, insomnia, and altered 

liver function tests.64  Serious possible side-effects include rhabdomyolysis and 

consequent renal failure.64  These latter effects were particularly seen with 

cerivastatin, which was withdrawn from the worldwide market in 2001 due to 

over 50 deaths from these effects.65  The existence of associations of these risks 

with the other statins which remain on the market is much less certain.  Kashani 

et al meta-analysed data from over 74,000 participants in 35 systematically 

reviewed trials to estimate the risk of myalgia, CK elevation, rhabdomyolysis, 

transaminase elevations and discontinuation due to adverse events.66  While 

their review confirmed the risks of cerivastatin, it offered reassurance about 

many other statins.  Overall, only transaminase elevation was statistically 

significantly more common, occurring in 4.2 per 1000 patients treated (though in 

14.3 per 1000 patients treated with fluvastatin).  For atorvastatin there was a 

statistically significant increase in myalgias (31.9 per 1000 patients) but not 

rhabdomyolysis.  Apart from this, muscle effects were not statistically 

significantly more common in statin-treated patients.66  Several trials studying 

more potent statin regimes have appeared since the time of this analysis.  The 

TNT and IDEAL trials both found a significant increased risk of transaminase 

elevation in patients treated with 80mg atorvastatin versus patients on milder 

statin regimes (the absolute risk in both trials was approximately 1%).26, 28  
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Myalgia, diarrhoea and abdominal pain sufficient to cause drug discontinuation 

were also more common on the 80mg atorvastatin dose in the IDEAL trial.28  The 

A-to-Z trial found a significantly increased risk of myopathy (defined as creatine 

kinase > 10 times upper limit of normal) in patients on a higher dose regime of 

simvastatin compared to those on a lower dose regime of simvastatin (p=0.02), 

but the absolute risk of this was 0.4%.29  Similarly, the SEARCH trial found a 

large relative difference in myopathy rates between patients on 80mg simvastatin 

compared to those on 20mg simvastatin (relative risk 26.6; p<0.0001), but 

absolute rates were small (less than 1% over the 6.7 year mean follow-up in the 

trial in the 80mg group).30  JUPITER did not suggest an increased incidence of 

muscle symptoms in its large population taking 20mg rosuvastatin.25 

 

An increased risk of diabetes was shown in the JUPITER trial;25 this was followed 

by a meta-analysis of the occurrence of incident diabetes in statin trials, which 

found a statistically significant but small increased risk of diabetes (the 4 year 

number needed to harm was 255).67  As this risk was smaller than the chance of 

cardiovascular benefit from statins, the authors of this meta-analysis suggested 

that the risk of diabetes should not dissuade prescribers from prescribing statins 

for people for whom they are otherwise indicated.67 

 

The possibility of an association between statins and cancer has been 

investigated by many teams of authors.  Meta-analyses have drawn on data from 

observational studies and randomised controlled trials.  A potential advantage of 

observational studies is that they may look for associations over a longer period 

of time, which may be important if a long latent effect was present between 

exposure to statin and occurrence of cancer.  However, such observational 

studies may be at more risk of bias than randomised trials.  A meta-analysis of 

case-control studies suggested a protective effect of statins on overall cancer risk 

(odds ratio 0.71; 95% CI 0.56 to 0.89).68 

 

Evidence from trials is less likely to be biased, but also tends to be based on 

participants that are followed up for shorter periods of time.  It suggests a 

different story to the observational data.  Despite the a significant increase in 
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new cancer diagnoses in the PROSPER trial (as discussed earlier),18 most other 

statin trials have not found a similar risk.  Two independent meta-analyses of 

data from randomised controlled trials have found no overall significant 

association between statin exposure and all cancers.69, 70  Dale et al found statins 

caused no change in overall cancer incidence (odds ratio 1.02; 95% CI 0.97 to 1.07) 

overall cancer death (odds ratio 1.01; 95% CI 0.93 to 1.09), or any significant 

change in risk for individual cancer types.69  Various sensitivity analyses for 

subtypes of statins also found no overall effects on cancer.69  Bonovas et al also 

found no change in overall risk of cancer with statins (relative risk 0.99; 95% CI 

0.94 to 1.04), though via meta-regression they did find that age modified the 

association between statin use and cancer, with a higher risk of cancer in studies 

involving older participants (p=0.003).70  Another analysis of pravastatin alone 

provided similar results (p=0.006).71  However, the authors, and other 

commentators, point out that meta-regression may be misleading due to 

confounding by differences in patients across studies, even though individual 

trials are randomised.70-72  The authors did not have access to individual patient 

data with which to adjust for differences other than age between trial 

participants.  Caution seems wise in interpreting this possible association.  In the 

interests of further certainty, long-term follow-up of patients from statin trials 

and further high quality observational studies would be helpful.  Overall, though, 

an association between statins and cancer seems unlikely. 

 

An association between statin medications and memory loss or dementia has 

been suggested in several case reports and in the popular media.73  However, 

observational evidence has suggested that hypercholesterolaemia may be a risk 

factor for dementia, and that statins may have a protective effect on dementia.73, 

74  A systematic review of randomised controlled trials exploring the association 

between statins and dementia identified two large trials (PROSPER18 and HPS19) 

which reported on dementia and neuropsychological measures of cognition.74  

Neither study found any evidence of a positive or negative association between 

statins and dementia.  A further systematic review explored statins in the 

treatment of dementia, finding three smaller trials which when meta-analysed 

showed no significant difference between statin and placebo on most of a range 
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of cognitive measures.75  Further evidence is awaited from a trial in progress.76  At 

present, it seems unlikely that statins have a major role in the causation, 

prevention or treatment of dementia. 

 

The risks above were echoed in a recent observational study using data from over 

two million patients from general practices in England and Wales.77  It found 

statistically significant increased risks for acute renal failure, myopathy, liver 

dysfunction, and also cataract in both sexes.  Hazard ratios varied by gender but 

were in the order of 1.3 to 1.6 for acute renal failure, cataract, and liver 

dysfunction.  Myopathy was 3 to 6 times more common on statins.  However, the 

absolute risk of these events was small in comparison to the risk of cardiovascular 

disease for all events except cataract, which interestingly was similar in 

magnitude to the chance of benefit on cardiovascular disease events.  For 

example, in women at high risk of cardiovascular disease, the 5 year number 

needed to treat to prevent a cardiovascular disease event was 37, and the 5 year 

number needed to harm for cataract was 33.  (However, this finding is at odds 

with previous observational studies, which had suggested a protective effect of 

statins on cataract risk;78-80 the true risk of cataract posed by statins therefore 

seems uncertain.)  A statistically significant reduction in risk of oesophageal 

cancer was found in both men (hazard ratio 0.68; 5 year NNT > 1000) and women 

(0.78; 5 year NNT > 1000).  The study found no association between statin use 

and Parkinson’s disease, rheumatoid arthritis, venous thromboembolism, 

dementia, osteoporotic fracture, and many sorts of cancer other than 

oesophageal cancer. 

 

In summary, while some unanswered questions remain, the evidence seems to 

find that the benefits of statins outweigh their risks in patients who have 

increased cardiovascular risk. 

 

1.2.2.5     Treatment thresholds, choice of statin, and lipid targets 

 

As discussed earlier, randomised controlled trials have used various different 

inclusion criteria.  These criteria have spanned higher risk to more moderate risk 
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populations.  No trials have specifically compared one treatment threshold to 

another, so it has been left to the judgement of governments, guideline authors, 

and practitioners to decide who to treat and who not to treat. 

 

Guidelines from around the world share some common themes, but have 

inconsistencies.  One common theme is that treatment decisions should be based 

on a patient’s baseline absolute risk of cardiovascular events.  As discussed 

earlier, relative risk reductions in cardiovascular events expected from statins 

seem roughly consistent across statins per LDL-lowering achieved, but absolute 

benefit depends on baseline absolute risk.42  Where the prescribing threshold 

should be drawn differs between guidelines and is influenced by ideas of cost-

effectiveness as well as efficacy. 

 

Efficacy and cost-effectiveness considerations also affect choice of lipid-lowering 

agent.  The relative effectiveness of different statins is difficult to determine, as 

none of the major trials have studied in a head-to-head manner doses of statins 

that are similarly potent in terms of lipid-lowering effect.  Of large trials 

measuring clinically meaningful endpoints, only the PROVE-IT and IDEAL 

studies compared two different statins; as described above, these (respectively) 

compared 80mg of atorvastatin to smaller doses of pravastatin and simvastatin 

which did not and were not expected to achieve LDL-lowering similar to the 

atorvastatin.27, 28  Without head-to-head trials of equivalent doses of different 

statins, we must rely on indirect comparisons between trials, which are fraught 

with difficulty due to the different population studied in each trial.  Many 

guidelines seem to avoid recommending a particular statin, and instead focus on 

lipid targets. 

 

I will discuss the approach advocated by major guidelines in Australia, Europe 

(including Ireland), the United Kingdom and the United States.   

 

Table 1 summarises the varying approaches of these regional guidelines to statin 

prescribing.   



Guideline/criteria Threshold for prescribing Choice of drug Lipid targets (mmol/L) 

National Heart Foundation81 
(Australian guideline; published in 
2005) 

Secondary prevention 
Primary prevention: 

 5 year cardiovascular risk ≥15% 

 Aboriginal people >18 yrs with lipids 
above target 

Statin first line 
(or fibrate if high triglycerides) 
No preference for particular statin 

LDL < 2.5 (<2 in secondary prevention) 
HDL > 1 
TG < 1.5 

Pharmaceutical Benefits Scheme82 
(Australian government criteria for 
funding of lipid lowering therapy; last 
revised 2006) 

Secondary prevention. 
Primary prevention complex; categorical 
approach; risk factors not combined in 
calculated manner; smoking status ignored. 

No guidance amongst drugs on scheme No guidance 

European Guidelines on 
Cardiovascular Disease 
Prevention83 
(including Ireland; published in 
2007) 

Secondary prevention 
Primary prevention: 

 Diabetes 

 Very high individual risk factors 

 10 year atherosclerotic death risk ≥5% 
(≥10% in elderly) 

Statin first line Highest risk (including secondary 
prevention): 

 total chol <4.5 or <4; LDL <2.5 or <2 
Moderate risk: 

 total cholesterol < 5; LDL < 3 

NICE Lipid Modification Clinical 
Guideline84 
(UK guideline; published in 2008) 

Secondary prevention 
Primary prevention: 

 10 year cardiovascular risk ≥20% 
 

Simvastatin 40mg first line for primary 
prevention and stable secondary 
prevention. More intense statin in acute 
coronary syndrome. Combining drugs 
not encouraged. 

No target for primary prevention; repeat 
lipid testing discouraged. 
Secondary prevention: total chol <4 and 
LDL < 2.  Titrate if needed to maximum 
of 80mg simvastatin. 

Adult Treatment Panel III85, 86 
(US guideline; published in 2001, 
addendum published in 2004) 

Sliding scale based on LDL, major risk 
factors and CV risk: 

 LDL < 2.59-3.36 for sec. prev. 

 < 3.36-4.14 for 2+ risk factors  

 < 4.14-4.91 for 0-1 risk factors 

Statin or niacin or bile acid-binding resin 
as first line. 
Combining drugs to meet lipid targets 
encouraged. 

Sliding scale of LDL targets based on 
risk: 

 LDL < 2.59 (or < 1.81) for sec. prev. 

 < 3.36 (or < 2.59) for 2+ risk factors 

 < 4.14 for 0-1 risk factors. 

Table 1:  Summary of main points from international guidelines and the Australian PBS criteria
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As is shown, the threshold for statin prescribing varies between guidelines.  The 

Australian, European and UK guidelines recommend routine use of lipid-

lowering drugs in secondary prevention regardless of lipid levels.81, 83, 84  The US 

guidelines do not quite – they exclude people in secondary prevention who have 

LDL < 2.59 mmol/L.85  The exclusion by the US guidelines of people with lower 

LDL levels is open to question, as it seems unlikely that there are cholesterol 

limits below which it is unproductive or unsafe to initiate statins.  The early 

CARE trial did find that patients with baseline LDL < 3.23 mmol/L did not benefit 

from statin therapy,7 but this finding has not been replicated in subsequent 

studies.  For example, the MRC/BHF Heart Protection Study found very similar 

statistically significant benefits of simvastatin in patients with baseline LDL <3 

mmol/L and patients with baseline LDL >3.5 mmol/L.19  Similarly, the large 

Cholesterol Treatment Trialists’ Collaborators meta-analysis found that benefit 

from statins was independent of baseline lipid indices.42 

 

Thresholds for prescribing of statins in primary prevention differ significantly 

between guidelines.  The US guidelines weigh lipid thresholds as well as other 

major cardiovascular risk factors in a categorical approach to defining a 

prescribing threshold.85  The Australian, European and UK guidelines all 

advocate calculation of cardiovascular risk to guide decision-making, but set 

different thresholds for treatment.81, 83, 84  The Pharmaceutical Benefits Scheme 

(PBS) statement on lipid-lowering medications sets the criteria for government 

funding of lipid-lowering therapy in Australia.  Neither before nor after a major 

revision in 2006 were its criteria congruent with the Australian National Heart 

Foundation guidelines.  Its categorical approach to eligibility roughly reflects 

cardiovascular risk but it does not weigh multiple risk factors like other 

cardiovascular risk calculators, and smoking status is ignored.82  

 

The US guidelines suggest statins, bile acid binding resins or niacin as first line 

agents in primary prevention.85  Other guidelines recommend statins as first line 

treatment.81, 83, 84  Only the UK guidelines favour a particular statin, choosing 

simvastatin 40mg daily as a standard initial dose for all nearly all patients except 
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those with acute coronary syndrome.84  (Generic simvastatin is particularly 

inexpensive in the UK, as discussed below). 

 

As shown in table 1, most guidelines recommend monitoring lipid levels after 

commencement of lipid-lowering therapy and titrating treatment to target levels 

of LDL and/or total cholesterol.  Target levels vary between guidelines, though, 

with secondary prevention LDL targets between <2 and <2.59 mmol/L, and 

primary prevention targets varying more widely, sometimes based on other risk 

factors.  The recent UK guidelines are unique in not proposing target lipid levels 

for primary prevention.  As above, they advocate using a fixed dose of 40mg 

simvastatin, after which routinely retesting of cholesterol is discouraged.84  The 

reasoning for this is that few major trials have actually tested a target-chasing 

strategy in statin prescribing, and there are no such trials in primary prevention 

populations.87  The 4S trial titrated simvastatin between 10mg and 40mg, but the 

target in that trial was a total cholesterol of between 3 and 5.2 mmol/L.6  The 

upper bound of this range is well above the treatment targets suggested in 

modern guidelines.  The GREACE trial titrated atorvastatin to achieve an LDL of 

less than 2.6 mmol/L but, as discussed above, it had many methodological 

problems.12  Apart from these two examples, all the other major statin trials 

studied fixed dose strategies rather than a target-based approach to care.  Thus, 

the bulk of the statin trial literature provides better support for fixed dose statin 

prescribing based on baseline risk than for target-based strategies.88, 89  It is 

perhaps odd, then, that so many guidelines suggest a target-based approach. 

 

Hayward et al have modelled a comparison between a target-based approach 

(consistent with US guidelines) and a “tailored” approach.90  The latter approach 

was similar to that endorsed by the UK guidelines in that it involved a choice of a 

fixed dose based on a baseline risk assessment.  This was 40mg simvastatin for all 

people at 5-15% 5-year cardiovascular risk and 40mg atorvastatin for all people at 

>15% 5-year cardiovascular risk.  They found that the tailored-dose strategy 

outperformed the guideline strategy in quality-adjusted life-years saved while 

treating less people with high dose statins.90 
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In summary, guidelines from around the world broadly agree on the importance 

of incorporating some variety of assessment of individual patient cardiovascular 

risk into statin prescribing decision-making.  However, they disagree on specific 

thresholds for prescribing, mechanism of estimating risk, favoured drugs and 

doses, and lipid targets.  

 

1.2.2.6     Cost-effectiveness 

 

Determining the cost-effectiveness of statins is complex for a number of reasons.  

First, since the effectiveness of statins depends on the absolute cardiovascular 

risk in the population for which they are prescribed, cost-effectiveness varies 

accordingly.  Second, different countries have quite different prices for different 

statins.  Third, statin prices may change over time, especially as patent protection 

expires, though this has different effects on price in different countries. 

 

Despite variability in prices between countries, statins have been shown to be 

broadly cost-effective in primary and secondary prevention in Ireland, and in 

secondary prevention in Australia.91-93  The cost-effectiveness of statins in 

primary prevention is very sensitive to the absolute risk of those treated.94  

Because early PBS criteria identified absolute risk poorly, cost-effectiveness of 

prescribing according to those criteria was questionable.95, 96  The revision of 

these criteria in 2006 was designed to bring prescribing more into accord with 

absolute risk.97  However, the revised criteria remain imperfect in identifying 

those at high cardiovascular risk.98 

 

As mentioned above, the UK guidelines recommend generic simvastatin, partly 

because it is significantly cheaper than other statins in that country.  A 28-day 

supply of 40mg generic simvastatin costs £1.32 (approximately A$2).99  By 

comparison, a 28-day supply of 40mg branded simvastatin (Zocor®) costs £29.69 

(A$48), and a 28-day supply of 10mg atorvastatin costs £18.03 (A$29).99  With 

such cost discrepancies, a clear recommendation by authorities for the generic 

statin is understandable. 
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By contrast, PBS prices for statins in Australia are negotiated according to LDL-

lowering potency.100  Assuming that LDL-lowering potency correlates with effect 

on clinical outcomes, doses of statins of equal LDL-lowering potency should be 

equally cost-effective.  Despite the availability of generic versions of off-patent 

statins in Australia, prices are not nearly as cheap as in the UK.  To illustrate, 

total cost to patient plus government of a 30-day supply of 40mg generic 

simvastatin is A$44.45, and the equivalent cost of a 30-day supply of 40mg 

branded simvastatin (Zocor®) is $47.95.101  One estimate is that the Australian 

health system could save up to A$9.31 billion over 10 years if it were to have 

generic statins as inexpensive as the UK, and if prescribers shifted to prescribing 

generics in preference to more expensive agents.102 

 

For further contrast, in Ireland, statins are relatively expensive, with modest 

savings possible with generic brands.  A 28-day supply of the cheapest generic 

40mg simvastatin tablets costs €28.90 (A$41), which is slightly cheaper than a 28-

day supply of 40mg branded simvastatin (Zocor®) at €33.93 (A$48).103  Unlike 

Australia, there is a clear cost-effectiveness difference between statins in Ireland 

– a cost-effectiveness paper found, perhaps surprisingly, that the newer statins 

atorvastatin and rosuvastatin were the most cost-effective options (approximately 

half the cost per life-year gained of branded pravastatin, and slightly superior 

even to generically available statins).92  However Irish prices lack a flattened price 

curve at higher doses such as is seen in the UK.  A 28-day supply of 80mg 

atorvastatin costs €76.58 (A$108) in Ireland but £28.21 in the UK (A$45).99, 103  This 

is ironic, given that Ireland is a major site of manufacture of atorvastatin.104 

 

Australia and Ireland are unusually expensive countries in which to purchase 

generic statin medications.  Of 13 OECD countries whose generic simvastatin 

prices were recently compared, Australia had the most expensive, and Ireland the 

second-most expensive prices.105 

 

In summary, statins seem broadly cost-effective in both Ireland and Australia, 

though cost-effectiveness in primary prevention may fail at low levels of absolute 
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risk.  Prices of statins vary significantly between countries and between agents, 

making international generalisations about drug choice inappropriate. 

 

1.2.3     Lipid-lowering agents other than statins 

 

Although not the primary focus of this research, some lipid-lowering agents other 

than statins were discussed by interviewees or in the literature about lipid-

lowering treatment, so I will review these agents here. 

 

1.2.3.1     Ezetimibe 

 

Ezetimibe selectively inhibits the transport of cholesterol across the small 

intestinal wall by binding to the brush border molecule Niemann-Pick C1-Like 

1.106  Meta-analysis results show that ezetimibe causes a statistically significant 

reduction in total cholesterol and LDL.107  Statin treatment with ezetimibe plus a 

statin, compared to statin treatment without ezetimibe, leads to an 

approximately 14% reduction in LDL and 10% reduction in total cholesterol.107  

On the basis of this cholesterol reduction, and the assumption that a reduction in 

cardiovascular events will follow, ezetimibe has entered the market in many 

countries, including Australia and Ireland.  In Australia its prescription is limited 

by PBS authority restrictions.108  Uptake has varied internationally; by 2006, 

ezetimibe made up 15.2% of prescriptions for lipid-lowering medicines in the 

United States, but only 3.4% of those in Canada.109 

 

The place of ezetimibe in therapy remains controversial, because despite robust 

evidence of cholesterol reduction, no evidence of ezetimibe’s effects on clinically 

meaningful endpoints is yet available.  The two trials which, arguably, come 

closest to important endpoints are those looking at carotid intima-media 

thickness (CIMT).110, 111  The ENHANCE trial studied ezetimibe plus simvastatin 

versus simvastatin alone in 720 patients with familial hypercholesterolaemia, 

finding no significant difference (and a trend in the direction of harm) on the 

primary endpoint of CIMT.110  The ARBITER 6-HALTS trial compared ezetimibe 
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to extended-release niacin in statin-treated patients with coronary heart 

disease.111  Among 315 patients with available results, the group taking niacin 

showed a statistically significant reduction in CIMT, but the group taking 

ezetimibe showed no such reduction.111  Of concern, increased cumulative 

exposure to ezetimibe was associated with progression of CIMT (p = 0.05).111  

While far from definitive, these results offer no reassurance about benefit from 

ezetimibe.  While some voices place ongoing faith in the hypothesis that 

reducing cholesterol will prevent cardiovascular events,112 others call for caution 

in this assumption.113  Appropriately, a major trial is underway investigating 

ezetimibe’s role in the prevention of cardiovascular endpoints in acute coronary 

syndrome.114 

 

1.2.3.2     Fibrates 

 

Fibrates alter lipid metabolism by activating the alpha form of the nuclear 

receptor proteins called peroxisome proliferator-activated receptors (PPAR-α), 

which induce the transcription of various genes, causing altered triglyceride 

metabolism and HDL lipoprotein expression.115  The consequent changes to lipid 

profile include substantially decreased triglyceride levels, modest reductions in 

LDL and total cholesterol, and modest increase in HDL.115  

 

With such lipid changes, investigators hoped that fibrates might decrease 

cardiovascular risk.  Indeed, the most recent meta-analysis to examine the effect 

of all fibrates on such risk finds modest risk reductions in clinically important 

outcomes.  For the outcome of major cardiovascular events (defined as the 

composite of MI and stroke) there was a 10% relative risk reduction (95% CI 0-

18%; p = 0.048) and for coronary events (defined as MI and coronary death) there 

was a 13% relative risk reduction (95% CI 7-19%; p<0.0001).116  There was, though, 

no overall change in all-cause mortality (relative risk 1.00; 95% CI 0.93-1.08; p = 

0.918), because the (non-significant) reduction in cardiac death was 

counterbalanced by a (non-significant) increase in non-vascular death.   
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The fibrate class of medications is represented in Australia and Ireland by the 

drugs gemfibrozil and fenofibrate.  The magnitude of their cardiovascular 

benefits and the statistical significance of these benefits does seem to vary 

between these two drugs in their major trials, so I will briefly review these. 

 

Gemfibrozil has evidence of benefit in both primary and secondary prevention.  

In the Helsinki Heart Study, which studied men with dyslipidaemia but without 

cardiovascular disease, a statistically significant reduction in cardiac endpoints 

was demonstrated.  There was a relative risk reduction of 34.0% (95% CI 8.2% to 

52.6%; p< 0.02), with an absolute risk reduction of 14.1 per 1000, equating to a 

large 5 year number needed to treat of 71.117  In the VA-HIT study, which studied 

men with coronary heart disease with low HDL, the primary endpoint (non-fatal 

MI or coronary death) was reduced by 22% (95% CI 7% to 35%; p=0.006).  The 

absolute risk reduction was 44 per 1000 over 5.1 years, equating to a number 

needed to treat of 23.118 

 

Despite these statistically significant outcomes, it is uncertain whether 

gemfibrozil offers any benefit over that which would be achieved with a statin.  

The risk reductions above are similar in magnitude to studies of statins.  A post-

hoc analysis from the LIPID study (a study of pravastatin in secondary prevention 

for men with a variety of cholesterol levels) looked specifically at men like those 

in the VA-HIT study (secondary prevention, low LDL, low HDL) in order to 

indirectly compare the effectiveness of pravastatin and gemfibrozil.  This showed 

a reduction in non-fatal MI and coronary death of 27% over 6 years, with a 

number needed to treat of 25.119  This is remarkably similar to the results for 

gemfibrozil in VA-HIT.118  

 

Fenofibrate has less compelling evidence of protection against cardiovascular 

endpoints.  The FIELD study examined cardiovascular outcomes in 9795 diabetic 

people with type 2 diabetes who were not on a statin at the beginning of the 

study.  The primary outcome was defined (like the VA-HIT trial) as non-fatal MI 

or coronary death.  There was no significant reduction in this primary outcome 

(hazard ratio 0.89; 95% CI 0.75 to 1.15; p=0.16).  While non-fatal MIs fell 
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significantly, these were partially offset by a statistically non-significant increase 

in coronary death.120  Also, total mortality in the fenofibrate arm of the trial was 

non-significantly higher (hazard ratio 1·11; 95% CI 0·95–1·29; p = 0·18).120 

 

Could therapy with a combination of a fibrate and a statin provide additive 

cardiovascular protection?  This has not been investigated for gemfibrozil in 

trials looking at major cardiovascular endpoints, but a recent trial provides a 

largely negative answer for fenofibrate.  In the ACCORD Lipid study, 5518 

patients with type 2 diabetes were assigned to either simvastatin alone or the 

combination of fenofibrate and simvastatin.  For the primary endpoint of non-

fatal MI, non-fatal stroke or cardiovascular death, there was no significant 

difference (hazard ratio 0.92; 95% CI 0.79 to 1.08; p=0.32).  Similarly, there was no 

significant change in total mortality (hazard ratio 0.91; 95% CI 0.75 to 1.10; 

p=0.33).121  

 

In summary, convincing evidence of cardiovascular protection is lacking for 

fenofibrate, both on its own and in combination with a statin.  No substantial 

trials exist of other fibrates with statins.  Evidence for the cardiovascular benefit 

of gemfibrozil in patients not on statins is more robust, but this benefit seems 

similar to the benefit that would be imparted by a statin.  The place for fibrates in 

the treatment of dyslipidaemia therefore remains uncertain. 

 

1.2.3.3     Niacin (nicotinic acid) 

 

Niacin was not mentioned by my interviewees, so I will review it only briefly.  

Niacin is a vitamin which at low doses (15-50mg daily) is an essential dietary 

component, but which may be used in much higher doses (up to 1 gram three 

times daily) as a treatment for dyslipidaemia.64  High dose niacin preparations 

reduce total and LDL cholesterol by about 10% and triglycerides by about 20%, 

while increasing HDL by about 15% (though these effects varied between studies 

and preparations).122  
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Only two trials measuring cardiovascular endpoints have studied niacin as a lone 

intervention.123, 124  One of these studies found a statistically significant 27% 

relative reduction in non-fatal MI at five years (niacin 8.9% versus placebo 12.2%, 

p=0.004), but no significant effect on all-cause mortality (niacin 21.2% versus 

placebo 20.9%, p=0.85) or combined cardiovascular events (niacin 78.2% versus 

placebo 80.7%, p=0.08).  There was no statistically significant effect on mortality 

when these two studies were combined in a meta-analysis (total mortality risk 

ratio 0.96 (95% CI 0.86-1.08, p=0.81); cardiac mortality risk ratio 0.95 (95% CI 

0.82-1.10, p=0.75)).125 

 

These two trials examined immediate-release preparations, which require 

multiple daily dosing and are characterised by side-effects including flushing and 

gastrointestinal effects.64, 124  The characteristic side-effects of niacin may have led 

to poor blinding in these studies,123 as well as drop-outs (about a third of patients 

dropped out in one trial).124 

 

Other trials of niacin have used angiographic rather than clinically important 

endpoints, and/or studied niacin as only one component of a multi-drug 

regimen.111, 126-132 

 

Overall, then, it is difficult to estimate the true preventative effect of high dose 

niacin on cardiovascular disease, or to clearly define its current place in practice.  

This uncertainty, combined with poor tolerability of conventional-release niacin 

and the unavailability of extended-release niacin in Australia and Ireland may 

explain why this medication did not feature in my interviews. 

 

1.2.3.4     Bile acid binding resins 

 

As bile acid binding resins were rarely mentioned by interviewees, and largely in 

a historical context, I will review these only briefly.   They are no longer widely 

used, perhaps as they are not well tolerated by patients due to their volume and a 

range of possible gastrointestinal symptoms.64, 133  There is, however, randomised 

controlled trial evidence of the effectiveness of cholestyramine for the primary 
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prevention of cardiovascular events in men with hypercholesterolaemia,134 and 

for reducing the risk of angiographic progression of existing coronary heart 

disease (based on angiographic criteria).135  The trial of cholestyramine in primary 

prevention demonstrated reduction of cholesterol (especially LDL) and a 19% 

reduction in risk (p < 0.05) of the primary end point, which was a composite of 

coronary death and non-fatal MI.134  There was a seven-year absolute risk 

reduction of 1.6%, equivalent to a seven-year number needed to treat of 62.5.134  

All-cause mortality was only reduced by 7%, and this reduction was not 

statistically significant.  In terms of mortality, protection against coronary death 

was offset by an increase in non-cardiovascular death, in particular those due to 

“accidents and violence”.  An observed correlation between achieved LDL 

reduction and coronary protection in this study was seen to support the idea of 

cholesterol as a cardiovascular risk factor and cholesterol reduction as a means of 

treatment of this.136  As seemed to be the case for niacin, the limited number of 

trials of bile acid binding resins and their poor tolerability may explain why these 

medications do not have a frequent place in therapy. 

 

1.2.3.5     Omega-3 fatty acids, including fish oil 

 

Omega-3 fatty acids, found primarily in fish oil but also in some supplements of 

plant origin, do alter lipid profiles, mainly by reducing triglycerides.  A systematic 

review of the effect of these fatty acids on lipid profiles showed an average 

triglyceride reduction of 0.31 mmol/L, but the reduction in triglycerides was 

dependant on the dose of the omega-3 fatty acids.137  Average changes in other 

lipids are much more modest (HDL increase 0.041 mmol/L; LDL increase 0.16 

mmol/L; no effect on total cholesterol).137 

 

There have been many trials performed to examine the effect of omega-3 fatty 

acids on the risk of cardiovascular events; the Cochrane review on the subject 

included 48 randomised controlled trials.138  A thorough review of this literature 

is beyond the scope of this thesis.  However, cardiovascular results in the trials 

vary from protection to harm. 
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The Cochrane review on the effect of omega-3 fatty acids on the prevention of  

cardiovascular disease was last revised in 2004.138  No reduction in mortality or 

combined cardiovascular events was found, either on the overall pooled analyses 

or when the authors restricted the analysis to higher quality studies, to fish-based 

omega-3 fats only, or to patients at high baseline risk of cardiovascular disease. 

 

By contrast, a more recent meta-analysis found that omega-3 fatty acid 

supplementation significantly reduced the risk of cardiovascular deaths (odds 

ratio 0.87; 95% CI 0.79–0.95, p = 0.002), all-cause mortality (odds ratio 0.92; 95% 

CI 0.85–0.99, p = 0.02), and non-fatal cardiovascular events (OR: 0.92, 95% CI: 

0.85–0.99, p = 0.02).139  This study included 11 randomised controlled trials, 5 of 

which were not available at the time the Cochrane review was updated.  It also 

excluded 42 other studies included by the Cochrane authors, largely because of 

stringent inclusion criteria, as its authors discarded studies with less than 1 year 

follow-up and those that did not report on at least one of the authors’ secondary 

endpoints.  It also largely included studies of patients at high risk: those with 

existing coronary disease, those with implantable cardioverter-defibrillators, and 

those with heart failure.  Much of the statistical weight in the meta-analysis came 

from the two large GISSI-Prevenzione trials (one in secondary prevention of MI, 

and one in heart failure).140, 141 

 

It is debatable which of these meta-analyses more accurately reflects the entirety 

of the literature on the subject.  However, they do agree in finding no evidence 

for the benefit of omega-3 fatty acids in patients without pre-existing heart 

disease. 

 

Apart from uncertainty about the preventive benefit of fish oil, there are 

ecological reasons to hesitate before recommending its increased uptake.  As 

Jenkins et al write: “In contrast to the uncertainty over the value of omega-3 fish 

oils in the scientific literature, there is little doubt about the gravity of the 

fisheries crisis and the prospect of ongoing collapses of fish stocks … When 

projected forward, these trends imply the collapse of all commercially exploited 

stocks by midcentury.”142  As many of the papers exploring omega-3 



 39 

supplementation have tested oils of marine origin, there is a need to explore the 

effects of omega-3 fatty acids of plant or other more sustainable origins.142 

 

1.2.3.6     Plant sterols and stanols 

 

Sterols are fat-soluble molecules with important roles in diverse biological 

systems.  Cholesterol is a sterol that only occurs in animals, but there are several 

sterols of plant origin that can compete with the absorption of cholesterol in the 

human gut.143  Plant sterols and stanols (saturated sterols) are commercially 

available in the form of margarines and other lipid-containing products.143 

 

Meta-analysis of trials identified in a systematic review of the literature shows 

that in commonly-recommended doses of about 2 grams per day, plant sterols or 

stanols produce highly statistically significant reductions of LDL (0.35 mmol/L), 

total cholesterol (0.36 mmol/L) and triglycerides (0.1 mmol/L).144  While it is 

possible that these lipid changes would translate into reductions in 

cardiovascular disease, no trials have been performed to investigate the effects of 

plant sterols or stanols on cardiovascular disease endpoints.  Further, sterols can 

themselves be atherogenic when absorbed.143  Some authors dismiss this risk, 

explaining that these sterols are not normally well absorbed from the gut,143 but 

others call for caution and recommend long-term clinical trials before high dose 

sterols can be used with confidence.145  Their place in therapy is therefore 

uncertain. 

 

1.3     Patterns of statin use and evidence-practice gaps 

 

Epidemiologic studies from around the world have found many people at 

significant cardiovascular risk whose cardiovascular risk factors are suboptimally 

controlled.  Underprescription of statins is one of several different contributors 

to risk in such patients.  For example, the large EUROASPIRE surveys have 

investigated secondary prevention treatment across a number of European 

countries.  These have demonstrated that use of lipid-lowering treatments in 



 40 

patients with ischaemic heart disease has increased from 32.2% to 88.8% between 

1995-6 and 2006-7.  However, despite treatment, the authors were concerned that 

some 57.3% of such treated patients in 2006-7 still had total cholesterol levels ≥ 

4.5 mmol/L.146  (As above, though, the validity of using targets as a measure of 

quality of prescribing is open to debate). 

 

Studies from Australia mirror these concerns.  In a report from the NEFRON 

study, which surveyed the management of 3893 patients with type 2 diabetes in 

Australian primary care in 2005, Thomas and Nestel found that amongst patients 

with established coronary heart disease and diabetes, about 85% were prescribed 

lipid-lowering medicines (mostly statins).147  In a substudy of the BEACH 

program, Webster et al studied 2618 consecutive adult patients attending 99 GPs 

in 2006.  They found that just under 60% of patients with established 

cardiovascular disease were prescribed a statin, and less than 30% at high 

cardiovascular risk (but without established disease) were prescribed a statin.148  

Janus et al studied 1274 non-Aboriginal people in 2004-6 in the Greater Green 

Triangle region of South Australia and Victoria (a rural area).  Of 183 participants 

with established cardiovascular disease or diabetes, 106 (58%) were prescribed 

lipid-lowering medication.149  Thomas and Nestel pointed out that the PBS 

criteria at the time of their study may have limited the prescription of statins to 

some patients at high risk, and that the newer criteria introduced in 2006 might 

allow for improvement.147  However, Heeley et al found similar results in their 

cross-sectional study of 5293 patients in Australian general practice in 2008: just 

under 70% of patients with established cardiovascular disease were prescribed a 

statin, and just over 40% at high cardiovascular risk (but without established 

disease) were prescribed a statin.150  A subsequent paper from the same study 

suggested that misclassification of risk might partly explain these low figures: 

only 34% of women and 46% of men with established cardiovascular disease were 

classified by their GPs as being at high risk of a future event.151  These papers 

point to important apparent gaps in the management of cardiovascular risk in 

Australian general practice.  Some of these gaps may be driven by a lack of 

persistence with statin therapy; Simons et al analysed Australian PBS dispensing 

data to find a 43% overall discontinuation rate after 6 months, including a 33% 
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discontinuation rate in patients prescribed clopidogrel (which the authors used 

as a surrogate for secondary prevention).152 

 

Similar apparent evidence-practice gaps are reported in the management in 

hospital of acute coronary syndrome in Australia, though estimates vary between 

papers.  The proportion of patients discharged on a statin after acute coronary 

syndrome in a major Sydney hospital in 2007 was 86%.153  To contrast, the 

proportion of patients discharged on a statin after acute coronary syndrome in 

two Northern Territory hospitals in 2001-2 was 57.8% for non-Aboriginal and 

44.8% for Aboriginal patients.154 

 

These differences point to several trends, including increasing statin use over 

time, and a tendency for statin prescribing to vary by rurality, socio-economic 

status, or race.  The increase in statin use over time is well-documented.155  

Trends in statin prescribing based on data from 2002 suggest several things: 

statin prescribing is generally more common in lower than higher socioeconomic 

groups, which correlates with the distribution of cardiovascular risk (an 

exception was men in the highest socioeconomic quintile, who were prescribed 

more statins), women tend to be prescribed slightly more statins than men 

despite significantly lower levels of cardiovascular risk, and statin prescribing is 

less likely to occur in rural and especially remote areas.156, 157  In remote areas the 

negative association between socioeconomic status and statin prescribing was 

not present, pointing perhaps to disproportionately difficult access to health care 

for poorer people in remote areas.157 

 

As in Australia and elsewhere, statin use has been steadily increasing in Ireland, 

partly due to increase in average statin dose potency,158 but mainly due to an 

increase in the number of patients treated.159  However, like Australia, data from 

Ireland also show possible evidence-practice gaps in prescribing of statins.  Kabir 

et al found that in 2000, only 37% of secondary prevention patients post-MI were 

prescribed statins; they estimated that increasing this proportion to 80% would 

save 160 lives per year, 60 more than the 100 saved at existing prescribing 

levels.160  Further, they found that only 6% of nearly 1 million patients deemed 
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eligible for statins for primary prevention were being treated.  Although they 

estimated that 565 lives could be saved annually by increasing this proportion to 

80%, they also acknowledged the resource concerns inherent in this strategy, 

which would require treating nearly a third of the Irish adult population with 

statins.160  The same authors examined the effects of statins in context of other 

changes occurring to cardiovascular risk factors between 1985 and 2000, finding 

that statins made a relatively small contribution to risk reduction compared to 

declining trends in smoking prevalence and improving dietary trends.161  Byrne et 

al surveyed secondary prevention in general practice in western Ireland in 2001.162  

Lipid-lowering medications were taken by 47% of such patients.  The proportion 

of patients prescribed a lipid-lowering medicine did not vary by gender, but 

prescribing was more likely for younger patients, patients with a history of MI or 

coronary interventions rather than angina only, and more likely for patients 

ineligible for government subsidy of their medications.  Size and rural location of 

practice were not associated with statin prescribing.162  Usher et al studied the 

Irish database of publicly funded dispensed drugs (the General Medical Services 

(GMS) database) in 2002, and found that, amongst patients with diabetes, about 

35% were prescribed a statin, with no variation by gender but significantly less 

prescribing in patients under 55 or over 75, and some regional variations.163  

Williams et al examined secondary prevention GMS prescribing data from 

eastern Ireland in 1999-2000, and found that statin prescribing was less likely in 

those over than under 65, and slightly less likely in women than men.164  The 

same data set showed that only 37.3% of patients with diabetes and ischaemic 

heart disease were prescribed a statin.165  Teeling et al also studied GMS data, 

finding that only 52% of patients with ischaemic heart disease were being 

prescribed a statin at the end of 2002.166  It is noteworthy that many of the above 

studies measured dispensing of drugs rather than prescribing behaviour. 

 

Data from the UK mirrors many of the above trends in statin prescribing.  Statins 

are less likely to be prescribed in older patients.167-169  Evidence regarding the 

effect of gender on prescribing is inconsistent, with some studies finding 

prescribing to be unrelated to gender,167, 168 but one study finding women in 
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secondary prevention were less likely than men to be prescribed lipid-lowering 

drugs.169, 170 

 

In summary, evidence exists of apparent gaps between evidence and practice in 

the prescribing of statins.  This evidence is several years old for Ireland (no 

contradictory recent evidence exists) and recent for Australia.  Amongst factors 

associated with statin prescribing, age is consistently identified, but gender and 

location seem to play a less consistent role. 

 

1.4     Qualitative studies of prescribing in general 

practice 

 

While these gaps seem important, pharmacoepidemiologic studies tell us little 

about why these gaps may exist or what we may do to make prescribing more 

appropriate.  To understand these gaps further and plan action, we need to 

explore the process of prescribing. 

 

Qualitative studies of GPs’ use of evidence and prescribing decision-making offer 

valuable insights into this process.  Studies exist which explore influences on 

prescribing and prescribing decision-making in general, how GPs prescribe to 

manage cardiovascular risk, and prescribing of lipid-lowering therapies 

specifically.  These qualitative studies of prescribing are limited in number, 

though; there are few Australian examples, and I have found none from Ireland.  

Most such studies have taken place in UK general practice, which differs in 

important ways from Australia and Ireland. 

 

1.4.1     Understanding prescribing decision-making and its 

influences 

 

Several studies explore aspects of prescribing in general practice and the 

influences on prescribing.  Gabbay and le May performed an ethnographic study 
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in two English general practices to explore the processes by which information is 

transformed into knowledge in general practice.171  They found that GPs rarely 

use explicit evidence from research, but instead use socially constructed, 

internalised guidelines which are developed more from experience, colleagues, 

opinion leaders, patients and pharmaceutical representatives than from reading. 

 

Prosser et al performed a mixed-methods study in English general practice 

exploring the prescribing of new drugs.  Their findings concurred with the above 

model, finding that GPs are usually passive or opportunistic recipients of 

prescribing information rather than active seekers of such information, and that 

the decision to prescribe a new drug has many influences, in particular 

pharmaceutical representatives, hospital consultants, and local or national 

guidelines.172  While information from peer-reviewed journals was seen as a very 

credible source of information, it was less used than information from the 

pharmaceutical industry or non-peer-reviewed sources, for a number of reasons 

including convenience.  Direct requests from patients were also influential in the 

prescribing of new drugs.  A common impetus for prescribing a new drug was 

failure of current therapy.  Side-effects and costs were also fairly commonly 

considered.  Once a new drug had been trialled (usually by patients but 

occasionally by GPs themselves), experiential knowledge of drug effects became 

an important reinforcing factor.172 

 

A qualitative study by Jones et al of the prescribing of new drugs found very 

similar results, with initial information from the pharmaceutical industry being 

commonly described by GPs, followed by an accumulation of knowledge from 

prescribing information sources and specialists leading up to the decision to 

prescribe.173  Continued use of the new drug depended on GPs’ early experience 

in a few patients.  For drugs within their specialty field, consultants were more 

likely to include evidence from the scientific literature in their decision-making 

than GPs.  For drugs outside their specialty field, consultants (like GPs) relied on 

the influence of consultants of the speciality field relevant to the drug.173 
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Robertson et al confirmed the influence of specialists on GPs’ prescribing in a 

focus group study in Australia.174  GPs described various means by which 

specialists influenced their prescribing, including direct recommendations for 

individual patients, via clinical meetings, and by GPs observing specialists’ own 

prescribing. 

 

Armstrong et al explored reasons for changes in GPs’ prescribing.175  Their 

qualitative, interview-based study of 18 GPs in London led them to identify three 

different models for change.  Most changes to prescribing were in accord with an 

“accumulation model”, where no single trigger led to change, but rather there 

was an accumulation of multiple influences, along the lines of those outlined 

above.  Some changes fitted a “challenge model”, where prescribing suddenly 

changed after a dramatic incident such as a death from overdose or a narrowly 

avoided medication error.  Finally, a “continuity model” described sudden 

changes in the context of longstanding preparedness to change.  Like Prosser et 

al,172 Armstrong et al found that vicarious experience from patients was 

important in maintaining prescribing changes.175 

 

The issue of polypharmacy was explored by Anthierens et al in a qualitative, 

interview-based study with a sample of 65 GPs in Belgium.176  Polypharmacy was 

commonly acknowledged as a dilemma for participants.  Issues predisposing to 

polypharmacy included demand from patients for medicines (particularly 

analgesics or benzodiazepines), prevention-oriented evidence-based guidelines, 

specialist-initiated prescribing, the insidious onset of polypharmacy, and the role 

of self-medication.  Participants acknowledged the potential problems of side-

effects and drug interactions, but felt that the above pressures to prescribe for 

particular problems were at odds with their responsibility to consider a patient’s 

overall health status.  Further, GPs’ lack of certainty in knowledge of drug 

interactions or in ability to distinguish drug side-effects from disease symptoms 

made management decisions more difficult.176 
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1.4.2     Understanding the cost of prescribing 

 

Studies which compare higher to lower-prescribing GPs have shed some light on 

reasons for variability in prescribing.  Prosser and Walley undertook semi-

structured interviews with 30 GPs in England, 17 of whom had prescribed a large 

variety of recently released drugs, and 13 of whom had prescribed few such 

drugs.177  They found trends towards differences in attitudes between the two 

groups, with high prescribers being more curious and interested in novel 

therapeutic approaches.  However, both groups tended to describe themselves as 

conservative in their prescribing.  Low prescribers seemed more sensitive to risk 

and preferred to see safety established elsewhere, while high prescribers tended 

to emphasise potential benefits of new drugs and be comfortable “trialling” drugs 

in their own practice.  Low prescribers tended to look to independent or 

scientific sources for information, while high prescribers tended to look to 

experts.  Both groups expressed scepticism about the pharmaceutical industry, 

but high prescribers tended to have confidence in their own ability to extract 

valid messages from promotional information.177  A very similar array of themes 

was identified by Carthy et al in a study of 17 English GPs.178  These included 

widespread self-description of GPs as cautious, but variable attitudes to cost.  

Influences of other doctors and patients echoed other studies above.  They found 

variable attitudes to sources of prescribing support, including computer software 

and local pharmacists.  A similar team of authors extended this research with a 

(quantitative) questionnaire-based cross-sectional survey of 1714 English GPs.  

They found that factors associated with higher cost prescribing included meeting 

with drug company representatives, preferring to try rather than read about new 

drugs, relying on sources other than the British National Formulary for drug 

information, being more likely to acquiesce to patient demand for a drug that is 

not clinically indicated, being unwelcoming of criticism of their prescribing by 

colleagues, feeling more time pressure, being less comfortable with concluding a 

consultation with advice only, and lacking practice mechanisms for reviewing the 

need for repeat prescriptions.179 
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Jaye and Tilyard reported similar findings from a qualitative study of GPs in New 

Zealand.180  They interviewed 10 high, 10 medium, and 10 low-cost prescribers.  

They characterised lower-cost prescribers as more relaxed, less concerned about 

diagnostic uncertainty, more likely to trust that their patient will recover without 

intervention, and more comfortable in declining requests for medicines from 

patients.  By contrast, high-cost prescribers were described as more motivated, 

more likely to attend meetings, less tolerant of uncertainty, more confident of the 

worth of active intervention, and less comfortable in declining requests from 

patients.  Jaye and Tilyard also found GPs described a sensitivity to “value for 

money” in the consultation, with high cost prescribers more likely to see a 

prescription as a signifier of a satisfying business transaction for the patient.180  In 

common with Ireland and Australia, New Zealand general practice can involve 

costs to the patient on attending the doctor.  This is different from the UK, where 

general practice is free at the point of delivery (though a modest fixed fee is paid 

for dispensed medicines); this difference perhaps explains why the “value for 

money” theme was not reported in studies from the UK. 

 

Jacoby et al interviewed 56 GPs in England, including prescribers of high, 

medium and low levels of eight new drugs.181  They described three categories of 

influences on prescribing: internal influences (such as risk aversion, confidence, 

experience and cost-consciousness), external influences (such as peers, 

specialists, literature, guidelines and drug companies), and drug characteristics 

(such as efficacy, safety, and cost).  Like Prosser and Walley,177 they found that 

many GPs at all levels of prescribing characterised their own prescribing 

behaviour as conservative and cautious.  Low level prescribers seemed to 

demonstrate more conformism and cost-consciousness than high prescribers.181 

 

Cost-consciousness was explored by Prosser and Walley in a further study, which 

derived data from a combination of focus groups and interviews with GPs and 

primary care organisation stakeholders in England.182  All GPs felt that issues of 

effectiveness and safety were more important than issues of cost, but most GPs 

agreed that cost of medications was important.  However, there was a wide range 

of sensitivity to cost, with some GPs unaware of drug costs at all.  GPs indicated 



 48 

that they would resist cost-cutting measures unless effectiveness of treatment 

could be maintained.  Efforts at cost-effective prescribing were complicated by 

the difficulty of engaging with evidence on relative cost-effectiveness of different 

drugs, changing drug prices, a perception of lack of time, and the prescribing 

behaviour of others, including hospital-initiated prescribing.182 

 

1.4.3     Understanding gaps between guidelines and practice 

 

There may also be barriers in moving from guidelines to practice.  Rashidian et al 

interviewed 13 academic and 12 non-academic GPs in Britain to explore their 

views on implementation of clinical guidelines.183  GPs described barriers to 

implementation which included lack of trust in content of guidelines (e.g. due to 

poor quality of evidence), lack of trust in source of guidelines (independent 

sources more favoured), complexity of guidelines, health system factors (e.g. 

unavailable tests or treatments), disease features (such as rarity or difficulty of 

diagnosis), and lack of associated activities to aid implementation (such as 

repeated exposure to key messages from guidelines, or use of audit of GP 

prescribing to encourage change).  Paradoxically, although guidelines need to be 

revised stay up to date, alterations to guidelines may thwart their 

implementation.183 

 

A more recent study from the Netherlands by Lugtenberg et al explored reasons 

for non-adherence with guidelines with data from 6 focus groups involving a 

total of 30 GPs.184  Across a spectrum of clinical guidelines, they identified a 

number of barriers including disagreement with guidelines, lack of a belief that 

guidelines could be implemented, doubt of effectiveness of recommended 

management, clinical inertia, unfamiliarity with the guideline, patient wishes 

conflicting with guidelines, and organisational or logistic barriers (such as 

resource or time constraints or difficulty in collaboration with specialists). 

 

Some investigators have explored discomfort or “irrationality” in prescribing.  

Bradley explored reasons for discomfort in prescribing decision-making in 

interviews with 74 doctors in English general practice.185, 186  Discomfort was 
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noted across a wide range of drugs; cardiovascular drugs were cited by a quarter 

of participants as a source of uncertainty.  Patient factors associated with 

discomfort included extremes of age, extremes of social class, and perceived 

behavioural features such as aggression, manipulation, or being demanding.  

Patient expectations were a common influence on the eventual prescribing 

decision even in these discomforting cases.  Drug factors associated with 

discomfort included concerns about side-effects or costs, and uncertainty about 

drug effectiveness or indication.  (Some other common concerns identified by 

Bradley, such as risk of drug dependence or antibiotic resistance, seem not 

relevant to statin prescribing.)  There were also many doctor factors associated 

with prescribing discomfort, including a sense of a need to do something to help 

the patient (such as to respond to suffering or convey compassion), a desire to be 

in control of patients’ management, self-confidence issues, and conflict between 

doctors’ prescribing behaviour and their internal rules on how they should 

prescribe.  A perception of lack of time in the consultation was also associated 

with discomfort for many doctors.  A conflict between doctors’ own prescribing 

ideas and those of peers also seemed to contribute to discomfort.  Some doctors 

described non-pharmacologic uses of prescriptions, including termination of 

consultations or bargaining; such uses of prescriptions, while not 

pharmacologically explicable, nevertheless seemed understandable in the wider 

context of the consultation and the doctor-patient relationship.  Weiss and Scott 

came to a similar conclusion in a qualitative study of 23 GPs in England: 

pharmacologically “irrational” prescribing consistently could be explained in 

rational (though non-pharmacological) terms.187  Such explanations included 

prescribing with the aims of shortened consultations (to cope with a busy 

workload), avoidance of doctor-patient conflict, and avoidance of medicolegal 

risk (by “erring on the side of caution”).  Bradley concluded that while 

interventions to improve prescribing have traditionally been based on improving 

GP knowledge by providing drug information, significant change may require 

different interventions that address social and logistical influences on 

prescribing.185 
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Barry et al recently published a systematic review of reasons why proven drug 

interventions are not used, and constructed from their review a framework of 

possible reasons.188  They categorised the elements of their framework as 

“clinician factors”, “clinician and patient factors”, “patient factors”, and “system 

factors”.  Some of these factors were non-modifiable or demographic, such as 

gender of patient or doctor, years of experience of doctor, and doctor’s field of 

specialty, age or ethnicity of patient, mental illness, substance use, and 

homelessness.  Potentially modifiable clinician factors included lack of 

knowledge, a perception of lack of consensus on management, lack of 

reimbursement, competing demands (such as high workload or acute illnesses 

eroding opportunities for preventive care), and concerns about medicalising 

previously well patients by initiating preventive prescriptions.  Patient factors 

included treatment refusal, lack of knowledge of treatments, inability to afford 

medicines or medical care, and difficulties in achieving behavioural changes.  

“Clinician and patient factors” included underestimating risks of condition or 

benefits of treatment, overestimating risks of treatment, non-compliance, 

assumptions that the patient will refuse therapy, polypharmacy, belief that a 

patient falls outside guidelines, discordance in goals between patient and 

physician.  System factors included practice outside of academic or clinical trial 

contexts, rural practice, lack of supporting staff or services, lack of 

reimbursement for prescribing, cultural resistance to change, lack of 

dissemination of research findings, and lack of communication between people 

in the health system.188 

 

Barry et al’s comprehensive framework lends support to Bradley’s argument185 

that interventions that only target GP knowledge may be ineffective.  Barry et al’s 

framework might apply to statins in a number of ways.  For example, statin 

affordability varies between patients and health systems, guidelines are 

somewhat inconsistent and subject to change, patients in primary prevention 

may consider themselves well (and thus doctors may resist labelling them as ill 

by prescribing), and other competing demands may apply in consultations to the 

exclusion of preventive prescribing.  The variable ways in which patient risk may 

be assessed and benefit of treatment may be expressed may contribute to 
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variability in appreciation of risk or benefits from statin treatment.  Statins may 

often be considered for patients who are already on a number of medications, so 

that polypharmacy concerns apply.  Also, most statin prescribing in general 

practice occurs outside of an academic or trial context, and often in health 

system environments which lack practice systems to monitor appropriateness or 

effectiveness of statin prescribing. 

 

1.4.4     Understanding cardiovascular risk management 

 

Some studies have specifically explored barriers to the optimal management of 

cardiovascular risk.  Some of these mention lipid management or statin 

prescribing as examples or sub-topics of their study.  I will review studies of 

cardiovascular management in general in this section, and then turn to 

qualitative studies of lipid-lowering drug prescribing in section 1.4.5. 

 

Summerskill and Pope interviewed 14 English GPs to explore reasons why GPs 

might not follow guidelines on secondary prevention of cardiovascular disease.189  

The interviews were semi-structured, involved discussion of contents of 

consultations where secondary prevention had and had not been implemented, 

and also included a card-sorting exercise to gauge the interviewee’s thoughts on 

the relative influence of various sorts of information on their cardiovascular 

prescribing.  Some of the GPs also participated in a focus group.  Credibility was 

an important theme in discussions of information, with editorials in journals and 

guidelines being deemed more credible and “drug reps” least so.  Information 

from local health authorities was viewed as perhaps being tainted by putting 

cost-minimisation ahead of patient care.  GPs identified barriers to finding and 

using evidence in practice, due to lack of time, lack of confidence in critical 

appraisal, and the changing nature of the evidence base.  Competing demands in 

the consultation were commonly noted, such as other medical, emotional, or 

relationship issues that prevented secondary cardiovascular prevention from 

being a priority. 
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Van Steenkiste et al explored barriers to the use or cardiovascular risk calculation 

tables in a sample of 15 GPs in the Netherlands.190  Participants each made audio 

recordings of one or two consultations which were considered by the researchers; 

semi-structured interviews with the GPs followed.  Many potential barriers to the 

use of risk tables emerged.  With regards to the risk table, some GPs found it 

hard to interpret, its categorical nature crude, inconsistent with other risk tables 

or not useful in patient education or decision-making (for example, due to 

patients not being fluent in statistics).  Other factors were noted as possible 

barriers to cardiovascular prevention, including attitudes towards prevention, 

ambivalence about testing or prescribing in patients with outstanding lifestyle 

problems (such as smoking), some GPs’ tendency to focus on individual risk 

factors rather than overall risk, lack of knowledge, and lack of confidence 

engaging in discussions about risk or shared decision-making.  Demands from 

patients for preventive intervention were influential, as were specialists and ideas 

about pharmaceutical company influence.  Finally, the lack of integration of the 

risk table into the electronic health record was a further barrier.  The authors 

suggested that helpful future interventions might include training GPs in risk 

communication or giving patients information about their risk to read in 

preparation for consultations.190   

 

Torley et al explored the assessment of absolute cardiovascular risk assessment in 

focus groups which included 36 Australian GPs.191  Most GPs described using 

“clinical judgement” rather than calculation tools in the assessment of risk, and 

saw calculation tools more as aids to patient education rather than prescribing 

decision-making.  Like the participants in the Van Steenkiste et al study,190 GPs 

found the risk calculator tools somewhat crude, due to missing risk factors.  A 

further barrier to use relevant to the Australian context was the discordance of 

PBS lipid-lowering drug prescribing criteria with some levels of absolute risk 

(meaning that an absolute risk calculation might support statin prescribing, 

despite a patient not being entitled according to the PBS criteria).  GPs were 

ambivalent about the effect of age on cardiovascular risk.  The time taken to 

assess cardiovascular risk was a potential barrier.  There was also concern among 
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GPs about patients’ statistical literacy, as well as frequent confusion even 

amongst the GPs about the concepts of absolute and relative risk.191 

 

These findings contrast with a more recent quantitative, questionnaire-based 

survey of GPs in South Australia, in which some 63% of respondents described 

using a cardiovascular risk calculator.  However, as the response rate was 46%, 

the questionnaire explicitly asked participants to estimate cardiovascular risk in a 

number of scenarios, and also found that errors in risk calculation were frequent, 

it is unclear to what extent this figure represents real-life practice.192 

 

Silwer et al explored primary prevention of cardiovascular disease with a sample 

of 21 GPs in Sweden.193  GPs consistently felt that lifestyle changes (especially 

smoking) were important (especially in younger patients), that presenting 

patients with numerical estimates of risk was difficult, that drug treatment of 

hypertension was more important than that of hyperlipidaemia, and that 

convincing a patient of the need for drug treatment was important for adherence 

to medication.  However, they had varying views on the reliability of 

cardiovascular risk prediction, the relative importance of lifestyle versus 

pharmacological intervention, the importance of blood-pressure or lipid goals, 

and the influence of age on prescribing decision-making.  They also varied in 

their ideas of responsibility for risk management, with regards to both non-

pharmacological and pharmacological interventions. 

 

Howes et al explored barriers to the detection and management of hypertension 

in six focus groups involving 30 Tasmanian GPs and GP registrars.194  Several 

themes emerged which offered possible explanations of barriers to hypertension 

management, including a lack of trust in validity of blood pressure readings, and 

uncertainty about the validity of evidence about hypertension management 

(partly due to the changes in recommended treatments and targets over time).  

Extremes of age mitigated against prescribing, especially for older patients with 

comorbidities placing them at risk of side-effects.  Patient attitudes towards 

medicines and inclination to lifestyle change also were cited as barriers.  

Discontinuity of care could mitigate against prescribing, as GPs would tend not 
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to initiate drug treatment in “someone else’s patient”.  Polypharmacy, refractory 

cases, lack of time, and competing demands in consultations were also cited as 

barriers.  Some of these themes may be transferable to the case of the statins. 

 

Greenfield et al performed a postal questionnaire of cardiologists, GPs and 

practice nurses with regard to thresholds for prescribing medications at various 

levels of risk for primary prevention of cardiovascular disease.  Separate from 

their quantitative findings, they published a paper examining the free text 

responses of those surveyed;195 these offer a window into what respondents may 

think is important in statin prescribing beyond cardiovascular risk.  Many felt 

that estimation of risk and communication of these risks were complex tasks.  

Another theme was that treatment of risk should be multifaceted, including 

lifestyle changes.  Many also commented on the importance of involving patients 

in treatment decision-making.  Other factors that could influence decisions 

included patient factors, financial costs, side-effects of medicines, and concerns 

about “medicalisation” of asymptomatic patients. 

 

1.4.5     Understanding statin prescribing 

 

A handful of papers exist which report qualitative studies of statin prescribing.  

Most of these are from UK general practice and most focus on barriers to 

appropriate prescribing of these drugs. 

 

The first such paper, by Fairhurst and Huby, explored how 24 GPs in Scotland 

translated evidence about statin drugs into practice.196  Published in 1998, it is 

based on interviews with GPs at a period in time after the publication of the 4S,6 

WOSCOPS16 and CARE7 trials (that is, at a time when two major secondary 

prevention trials and one major primary prevention trial supported the use of 

statins).  At that time, GPs seemed clear about the role of statins in secondary 

prevention, though the specific findings of the 4S trial were not widely quoted.  

Most felt that statin treatment in primary prevention could reduce cardiac 

events, but there was uncertainty about how to apply this to practice.  

Widespread cholesterol screening was not embraced, but individual treatment in 
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those at risk was described.  Few GPs had actually read the study papers in 

question; most relied on passive and opportunistic diffusion of information.  GPs 

described being most influenced by personal contact by trusted people, and also 

by trusted written sources.  GPs tended to wait until multiple similar messages 

from several sources (such as people, guidelines, and pharmaceutical reps) 

accumulated to provide a sense of “consensus”.  (This seems consistent with 

Armstrong et al’s “accumulation” model).175  Once GPs appreciated this 

consensus, they tended to change their prescribing behaviour to be in accord 

with prevailing norms. 

 

Further qualitative studies on statin prescribing have focused on barriers to their 

appropriate use.  Kedward and Dakin interviewed 26 GPs in England, and 

identified numerous barriers to appropriate prescribing, including concerns 

about cost, fears of unmanageable workload with widespread lipid testing and 

statin prescribing, concerns about medicalising patients or discouraging personal 

responsibility for lifestyle changes and concerns about side-effects.197  GPs varied 

in their views as to whether to aim for lipid targets or certain proportions of 

cholesterol reduction.  GPs were inconsistent in their use of risk calculation tools 

or their belief in the appropriateness of risk thresholds in prescribing.  Time, 

staffing, computers and other organisational factors were also potential barriers.  

 

Hickling et al performed a study on a similar topic where they met with practice 

teams to discuss barriers.198 Prior to these meetings the researchers examined 

samples of 26-100 case notes per practice of patients with ischaemic heart disease 

to look for gaps in the measurement or management of dyslipidaemia; results 

were presented to the practice team.  Team members privately listed possible 

barriers to appropriate lipid management and took turns in nominating these to 

the group; the group then refined this collaboratively generated list of barriers 

and ranked the importance of these.  Arguably this method anchored results 

more in real cases than theory and allowed the researchers to suggest which 

barriers to appropriate management might be most important.  Internal 

organisational factors were ranked most highly, with such issues as deficient 

recall systems, lack of practice protocols, excessive workload, reactive rather than 
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proactive care, and poor continuity of care being discussed.  Guidelines for 

cholesterol management were felt to be changing, complex, and confusing.  In 

some cases GPs had simply forgotten about lipid management in these patients.  

Poor communication between primary and secondary care was also felt to be a 

barrier to correct testing and treatment.  Patient factors, including competing 

health issues, disinclination to use medicines, fatalism, disorganisation, or 

alternative beliefs about disease management were also cited.  An emphasis on 

lifestyle change to the exclusion of medical management, and concerns about 

medicalisation were again cited.  Lack of knowledge and cost concerns were rated 

low on the scale of contributing barriers.  The emphasis on practice system issues 

in these results rather than knowledge issues perhaps again points to a possible 

role for social or systemic interventions in improving prescribing, rather than 

traditional educational interventions. 

 

Ab et al interviewed seven GPs in the Netherlands to explore reasons why GPs 

had not prescribed lipid-lowering medication to patients with diabetes.199  

Discussion was based on real cases from the GPs’ practices, identified by 

searching the computerised health record system.  Patient factors contributing to 

non-prescription included lack of knowledge, concerns about side-effects, or a 

desire to use alternative medicines.  Doctor factors contributing to non-

prescription included disagreement with or lack of knowledge of guidelines, lack 

of systems to encourage structured management of diabetes, contraindications to 

prescribing, a presumption that certain patients will be non-compliant, or a belief 

in certain patients with other serious health issues that lipid-lowering medication 

would be unlikely to increase quality or quantity of life.  The authors pointed out 

that some, but not all, of these explanations for not prescribing seemed rational. 

 

Two studies exist exploring patient views on statin prescribing.  Tolmie et al 

interviewed 33 patients in primary care in Scotland, finding that compliance with 

treatment depended on the provision and understanding of information from 

their doctors, and on patients’ beliefs about cholesterol, its management, and 

their own health.200  A personal belief that cholesterol was not a priority for them 

(or perhaps their doctor) could be a factor, especially given the usually 
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asymptomatic nature of hypercholesterolaemia and the challenge to their usual 

“wellness” that a new medication represented.  Changes in brands or appearance 

of tablets could be disorienting to patients.  Some patients mistakenly believed 

hyperlipidaemia was a short-term problem; others perhaps misattributed side-

effects to statins.  A spectrum existed in patients acceptance of a prescription 

which varied from outright acceptance to rejection.  Durack-Bown et al found 

similar themes in their analysis of interviews with 27 patients and 21 physicians in 

three centres in France.201  The intangible nature of estimated cardiovascular risk 

and the asymptomatic nature of hyperlipidaemia created difficulties.  Ideas on 

the effectiveness and difficulty of lifestyle interventions were variable.  Patients 

often felt that physician’s replies to their questions were not adequate.  Language 

used could be too technical to understand.  Further, some details of lipid 

management were a source of confusion for doctors and patients alike, such as 

the roles of different lipid sub-fractions.  Gaw et al conclude that exploring 

patient beliefs, dispelling misconceptions and jointly identifying treatment goals 

may aid statin compliance.202  

 

No qualitative papers explore statin prescribing in Ireland or Australia.  As 

described earlier, the AusHEART study suggested that misclassification of risk 

may partially explain lack of prescribing of statins to patients at high risk in 

Australia.151  Further, a quantitative, questionnaire-based study by Stafford et al 

offers a limited glimpse into statin prescribing decision-making in Australian 

general practice.203  This used secondary prevention vignettes with varying levels 

of risk factors to find that intention to prescribe in secondary prevention seemed 

influenced by these risk factors.  The authors criticised this, on the basis that all 

such patients should have been at enough risk to justify treatment.  However, the 

study design did not allow qualitative exploration of the decision-making 

process, and the poor response rate (16%) leaves the validity and 

representativeness of the results in some question.  This lack of evidence means 

there remain many unknowns about statin prescribing in Australia and Ireland. 
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1.4.6     Qualitative evidence: a summary 

 

The above overview of the literature demonstrates that the process of prescribing 

and the factors that influence this are complex.  There are some consistent 

themes across these studies, including the description of GPs’ acquisition of 

knowledge and the translation of this into prescribing behaviour as being socially 

mediated and influenced by many interpersonal and written sources of 

information as well as perceived behavioural norms.  The factors which then 

influence the prescribing decision include doctor, patient and system factors.  

Barriers to appropriate prescribing are numerous, and rarely as simple as gaps in 

GP knowledge.  Also, apparent evidence-practice gaps may in some cases reflect 

reasonable, consciously made practice decisions, rather than oversights or 

ignorance. 

 

However, gaps remain in our knowledge.  The current evidence base has largely 

emerged from general practice in the United Kingdom, which differs in 

important ways from Australian and Irish general practice.  There is a need for 

research on statin prescribing in other health systems to determine to what 

extent findings from the United Kingdom are transferable to other health 

contexts. 

 

1.5     Australia, Ireland, elsewhere: prescribing in 

different health systems 

 

As an Australian GP who was travelling to Ireland temporarily for work and 

personal reasons, I chose to study statin prescribing in both Australia and 

Ireland.  Although this decision was largely opportunistic, these countries are 

both useful choices for qualitative statin prescribing research as their health 

systems differ in important ways from each other and from the countries in 

which qualitative studies of statin prescribing have so far been performed. 
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In Australia, government funding of general practice visits is administered by 

Medicare Australia and funded ultimately from income taxation.  Benefits 

payable towards services provided by doctors are listed in the Medicare Benefits 

Schedule.204  GPs may choose to either accept only the Medicare rebate (this is 

called “bulk billing”) or to privately bill patients a usually larger amount (in 

which case the patient pays privately and subsequently receives a rebate from 

Medicare, with any gap between these amounts being not reimbursed).  

Approximately three-quarters of Australian general practice medical services are 

reimbursed through bulk billing.205  Thus, the funding of Australian general 

practice is largely in a fee-for-service manner via taxation but is supplemented in 

some cases by individual patients.  Registration of patients with practices and 

capitation models of funding are not features of Australian general practice.  

(This differs from the United Kingdom, where GP services are funded entirely 

through taxation and are free at the point of delivery, patient registration is a 

prerequisite, and where funding is based on a combination of capitation and 

performance payments rather than separate fee-for-service payments). 

 

The funding of general practice services in Ireland is different again.  For most of 

the population, general practice services are billed privately to the patient, 

without any government assistance.  However, about a third of the population,163 

largely those of low income, are eligible for a “medical card”, which allows access 

to GP services free at the point of delivery, paid for through taxation via the 

General Medical Services scheme.206  Like the system in the United Kingdom, 

patients must register with a practice, and doctors are paid largely by capitation 

rather than fee-for-service.  During the time the interviews in this study were 

conducted, all Irish people over 70 were eligible for a “medical card”; since then, a 

means test has been introduced in this age group. 

 

Funding of medications also varies between Australia and Ireland.  In Ireland, 

patients with a medical card did not pay for prescribed medications at the time of 

the interviews in this study (a 50 cent fee has since been introduced).206  For 

these patients, the cost of the medicines is paid for through taxation via the 

General Medical Services scheme.  About 70% of prescribed medicines in Ireland 
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are funded through this scheme.163  For patients without medical card 

entitlement, there is no government subsidy of pharmaceutical costs until a 

monthly spending threshold is reached; beyond this all costs are covered via the 

Drugs Payment Scheme.207  This threshold was €90 at the time of my interviews 

(and has since increased to €120). 

 

In Australia, most medicines (including the five statins fluvastatin, simvastatin, 

pravastatin, atorvastatin and rosuvastatin) are listed on the Pharmaceutical 

Benefits Scheme (PBS) schedule at prices negotiated by the government with 

industry.  Patients who are prescribed these medicines pay a co-payment for each 

drug supplied (currently up to $33.30 for most patients or $5.40 for low income 

earners); beyond this, any cost of medicines is paid by the PBS.208  As described in 

section 1.2.2.5, eligibility criteria apply to the prescription of statins on the PBS.  If 

writing a statin prescription for a patient that falls outside of these criteria, a 

doctor is supposed to prescribe this on a non-PBS basis, so that the cost of the 

medicine is paid entirely by the patient.  By contrast, there are no eligibility 

criteria for statins in Ireland – the decision is entirely the prescribing doctor’s. 

 

I have also outlined in section 1.2.2.5 the differing guidelines on lipid 

management that are most prominent in the different countries.  Unlike the 

United Kingdom, neither Ireland nor Australia have pay-for-performance 

programs that reward GPs for their lipid management behaviour. 

 

It is plausible that these different funding and regulatory mechanisms in Ireland 

and Australia will have effects on general practitioners’ prescribing.  Investigating 

statin prescribing in these different contexts will be useful for expanding our 

understanding of statin prescribing in primary care internationally. 

 

1.6     Aim of this study 

 

In this introduction, I have shown that statin prescribing in general practice is 

important, common and costly.  I have summarised what we know about the 
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effects of statins and also those areas that remain unknown or controversial.  I 

have summarised the epidemiological data on statin use, including so-called 

“evidence-practice gaps”.  I have explored the complex picture of the prescribing 

process offered by qualitative research, but also showed that qualitative studies of 

statin prescribing are limited in number and geography.   

 

This project explores general practitioners’ decision-making about the 

prescribing of statins, and factors influencing this decision-making.  It explores 

the differences as well as the similarities between prescribing decision-making in 

Australia and Ireland.  While it is similar in method to some previous studies, it is 

important for a number of reasons.  Comparison of the two health systems I 

examine, and to previous research from other health systems, illuminates the 

effect of system factors on prescribing.  It also explores statin prescribing more 

widely than some previous studies, which have concentrated on barriers to 

prescribing in high risk individuals; this study also examines GP perceptions of 

lower risk patients, and which patients they might not treat.  Finally, because 

many new major clinical trials of statins have emerged since most of the existing 

studies were undertaken, and prescribing of statins has changed over that time, 

an update on this topic is due. 
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2.     Methods 

 

For this study, I chose to interview a number of GPs in Australia and Ireland and 

to explore their experience and ideas about statin prescribing using semi-

structured interviews.  I will discuss sampling, interviewing, analysis, ethical 

issues and reflexivity in turn. 

 

2.1     Sampling 

 

I undertook purposive sampling, a type of sampling typically used in qualitative 

research which aims to recruit a range of information-rich cases in order to allow 

a detailed understanding of the subject being studied.209  (This differs from the 

randomly selected, representative sampling aspired to in much quantitative 

research.)  Accordingly, I advertised the study in a number of ways and aimed to 

include participants who varied in gender, location, age and level of training.  A 

formal sampling matrix was not used, but participant demographics were 

recorded (see table 2 in section 3.1), and an awareness of these demographics 

guided recruitment within the limits of what was a relatively small response.  It 

was not possible to deliberately seek out “deviant” cases, as participants’ views on 

statin prescribing were not generally known until they had been interviewed. 

 

In Australia, I first advertised my study on an email list of the Western Australian 

faculty of the Royal Australian College of General Practitioners in December 

2007.  This email list included all GPs who had consented to receive emails from 

the college (approximately 800 GPs).  This was expected to reach a broad range of 

GPs throughout the state including those in urban and rural areas.  Limitations of 

this recruitment method included potentially missing GPs who are not involved 

with the college, and those GPs who do not make use of email.  The email 

included a link to an electronic copy of the participant information and consent 

form.  From those who expressed interest I attempted to choose a range of 

participants that varied demographically as described above.  
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I travelled to Cork, Ireland in February 2008.  I was guided in my recruitment 

strategy there by Professor Colin Bradley of the department of General Practice at 

University College Cork.  From a list of GPs and practices known to be involved 

with teaching medical students and potentially open to being approached about 

research, Professor Bradley suggested several names for me to approach.  Again, I 

attempted to choose a range of participants that varied demographically as 

described above, though as this was limited to teaching practices known to the 

department, and also because of the relative sizes of County Cork and Western 

Australia, the Irish GPs were less geographically dispersed than those available in 

Western Australia. 

 

To further diversify my sample, I planned to recruit a doctor undergoing GP 

training in each country (such doctors are called GP trainees in Ireland and GP 

registrars in Australia).  With permission, I attended a morning tea session of the 

Cork Specialist Training Programme for General Practice and described my 

research to the attendees, inviting participation.  After returning to Australia in 

February 2009 I approached Western Australian General Practice Education and 

Training (the regional GP training provider) who emailed a request for 

participation in my research to all of their current GP registrars.  

 

A payment of $100 was offered for Australian participants in this research; only 

five participants ultimately opted to accept this.  A similar offer of payment for 

Irish participants was initially contemplated, but this was felt to be unusual 

within the culture of Irish primary care research, and therefore payment was not 

offered. 

 

The number of participants was not pre-specified, but rather recruitment and 

interviews continued until data saturation was reached.  This is a standard 

criterion for appropriate sample size in qualitative research, and is identified 

when new ideas and themes are no longer found in new interviews, and when 

further data merely confirm, rather than enrich, the theory that has been 

developed.210   
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2.2     Interviews 

 

The interviews conducted for this research were semi-structured in nature.  In 

this type of interviewing, questions are typically open-ended, and they are not 

asked in a rigid or ordered way, but rather are used flexibly, with opportunities 

for the interview questions to flow in unscripted ways to explore interviewee’s 

ideas.211 

 

I acted as the interviewer in all of the interviews for this research.  After 

collecting some simple demographic details, I began my interviews with a 

scripted introduction.  This reminded interviewees of the purpose of the 

research, encouraged them to be honest about their real-life experience, and 

emphasised that the interview was not a test of knowledge.  I then asked 

interviewees to discuss a recent episode of prescribing decision-making about 

statin medicines - ideally an episode that was challenging (Box 1).  These initial 

anecdotes were explored in a manner more akin to depth interviewing;211 I used 

encouragement, clarification, probing and then summarising to explore and 

check the participant’s own ideas.  I aimed to be respectful of and interested in 

my interviewees, and to be responsive to cues.209  I deliberately tried to be non-

directive, by avoiding the introduction of topics from my interview guide until 

the interviewee had exhausted the issues raised by their anecdote.  I then moved 

to topics contained in my interview guide (Box 2).  (This interview guide was 

subtly modified during the course of my research after reflection on issues that 

arose in previous interviews.)  As far as possible, I tried to maintain a natural flow 

to the interview, connecting topics I raised to issues previously discussed.  For 

example, in one of my early interviews, I asked the following question: 

 

“Earlier on … you mentioned that statins are expensive medicines, and you 

mentioned the issue of offering patients prescriptions on a private basis … 

can you tell me a bit more about how the cost of statins plays a role in your 

decision-making?” 
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Usually it was only towards the very end of interviews, if at all, that I found 

myself introducing topics that had not been hinted at by interviewees. 

 

Because I was attentive to new ideas offered by interviewees, the content of the 

interviews was not constrained by the limits of the interview guide.  Rather, the 

interview guide existed as an aide-memoire of potentially important topics to 

discuss if an interviewee seemed to have finished exploring the topics that 

spontaneously arose.  I was also cautious not to answer questions posed by 

interviewees about my views on the subject area, so as to avoid imposing my own 

ideas on the interview.211 

 

Each interview was recorded with a digital voice recorder.  Care was taken to 

choose venues quiet enough to allow a comprehensible recording.  The location 

of the interview was negotiated individually with the interviewees.  All Irish 

interviewees chose to be interviewed in their practices.  The four Australian GPs 

in a rural location were interviewed by telephone.  Of the other five Australian 

interviewees, three were interviewed in my university office, and two were 

interviewed in a home environment.  The interviews lasted 49 minutes on 

average (range 31-66 minutes). 
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This research is an attempt to learn about how general practitioners make decisions about 
prescribing statin medications. 
 
It is not a test of knowledge.  There will be lots of open ended questions, and our conversation 
does not have to follow a particular structure.  Feel free to expand on issues you wish to talk 
about; rich detail is welcome.  I hope to hear from you about your real-life in-practice experience, 
rather than just seeking what you think are the “right” answers or what you “should” do. 
 
All information will be treated confidentially. 
 
I would like to begin by talking about a recent or memorable time that you have had to make a 
decision about prescribing a statin – perhaps a time when the decision was challenging or 
presented uncertainties – or otherwise just any incident that comes to mind. 

Box 1:  Interview guide - introduction 

 

Patient beliefs / consumer-driven demand for statins 
Patient values about health 
Doctor-patient relationship 
Which patients need statins? 

 past or current illness 

 age 

 gender 

 race 

 other 
Risks and benefits of medications 
Competing demands on time within the consultation 
Practice-based systems 
Cardiovascular risk estimation in prescribing decision-making 
Sources of prescribing information / evidence / knowledge: 

 peers 

 specialists / “opinion-leaders” 

 pharmaceutical industry 

 “independent” information sources 

 publications 

 original trials 

 other 
Regulations – e.g. Pharmaceutical Benefits Scheme criteria 
Thresholds and targets 
Cost-effectiveness – including “gatekeeper” role 

 patient-oriented vs. community-oriented prescribing 
Easy versus hard decisions 
Continuing or changing prescriptions initiated by other doctors 
The mobile patient versus the “registered” patient 
Social determinants of cardiovascular risk 

Box 2:  Interview guide - list of possible further issues to explore 
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I made brief field notes about each interview, usually within the first day after the 

interview.  These were informal notes to recall to myself important features of the 

interviews, including descriptions of the overall tone of the interview and analytic 

notes on ideas prompted by the interview (in particular, whether any new themes 

arose in the interview that had not been present in previous interviews).209 

 

After interviews, I also reflected on aspects of interviews that were more or less 

successful, in order to improve my interview technique or modify my interview 

guide. 

 

Interview recordings were transcribed in their entirety.  I personally transcribed 

nine of the interviews, and after finding this very time consuming, I arranged for 

the other ten interviews to be transcribed by a professional transcription service.  

However, I was mindful of the fact that transcription can be seen as part of the 

analytic process, as decisions need to be made when deciphering unclear words, 

or when deciding whether to include pauses or expressive nuances.209  I therefore 

personally revised and corrected the transcriptions from the professional service 

while listening to the complete original recordings. 

 

2.3     Analysis 

 

Analysis of the interview data began, as described above, with transcription.  This 

was followed by summarising and respondent validation.  Respondent validation 

is a mechanism for comparing a researcher’s account of the subject discussed 

with the interviewee’s account.212  In this case, I undertook respondent validation 

by preparing a written summary of interviews, and asking each interviewee to 

read and comment on the summary corresponding to their interview.  The 

summaries were typically two single-spaced pages long, and summarised my 

understanding of the interviewee’s approach to prescribing of statins and their 

perceptions of the influences on this prescribing.  The summary was much 

shorter than the original transcript (which was often 20-30 pages long).  

Considerable work went into the writing of these summaries, and the process of 
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writing them helped me to identify main topics in interviews and contributed to 

a coding framework. 

 

Interview transcripts were then imported into the software package NVivo.213  

This software was used to facilitate analysis of the interview data.   

 

There are many traditions within qualitative research, and my analysis methods 

did not fit strictly within one of these traditions; like many qualitative health 

research projects, mine borrows features from several analytic approaches.  

Traditions relevant to my research include qualitative description,214 thematic 

analysis215 and grounded theory.216, 217  Their procedures overlap to some degree.  

All involve careful coding of data according to content, looking for themes which 

emerge, examining consistencies and differences between cases, and generating 

generalisations to describe or explain patterns in the data.  They differ in the 

language used to describe their analytic procedures, in the actual procedures 

used, and in their emphasis on the importance of generating novel theory as an 

end-product of research. 

 

The main goal of qualitative description is “a rich, straight description of an 

experience or an event”,214 though inference and interpretation are not entirely 

absent.  Similarly, thematic analysis may at its simplest be content to report or 

describe a grouping of data into thematic categories, though more sophisticated 

thematic analysis will also attempt to explore patterns within themes and 

relationships between different themes, or between themes and other 

characteristics of interviewees.215  Grounded theory procedures are more 

formalised, involving three different sorts of coding.  Open coding involves 

careful reading of data, identification and naming of categories of content, and 

allocation of portions of text to these categories.216, 217  Axial coding involves 

analysis within the categories identified in the process of open coding, 

discovering subcategories and exploring connections between different 

categories.216, 217  Finally, selective coding involves identifying  a “core category” (a 

“central phenomenon around which all the other categories are integrated”), and 

exploring the connections between this and other categories.216  From this 
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selective coding, a final “grounded” theory is developed.  In parallel with these 

coding processes, researchers write theoretical memos, which are notes about 

their thoughts about categories, emerging themes and possible theories.217  A 

fundamental technique in grounded theory is that of “constant comparison”: a 

process of repeatedly making comparisons between cases and between 

categories, and of constantly asking questions of the data in order to develop and 

test hypotheses to explain the data.216  Thus, categories and concepts are 

developed in an iterative, fluid way.  It is normal for researchers to alternate 

between data collection and analysis. 

 

I did not plan to perform a formal grounded theory study.  This is because I 

doubted, a priori, that my research topic would lead to a “core category” or 

central narrative.  My doubts were founded in the fact that previous qualitative 

research had depicted a complex picture of the prescribing process, and a 

multiplicity of influences on prescribing.  I feared that such complexity would not 

be easily reducible to a tidy central theory.  I remained open to the possibility 

that a central theory might emerge, but it seemed likely that my research may 

need to be limited to producing a rich description of the phenomenon of statin 

prescribing, offering generalisations about processes and influences, and 

exploring how my findings link in with or help to refine existing theories in other 

research.  Even Strauss and Corbin, authors of a seminal textbook on grounded 

theory, acknowledge that some projects may validly aim for thematic analysis 

and conceptual development, without progressing to selective coding and theory 

development.216 

 

I began my analysis with basic “descriptive coding”: a simple attribution of 

demographic properties of interviewees to the interview transcripts.218  Then, in 

keeping with the traditions described above, I followed a process whereby 

transcripts were carefully coded, line by line, into categories (this process is akin 

to open coding).  The structure of the categories evolved from the content of the 

transcripts themselves.  I also explored within and between categories in a 

constant comparative manner in an attempt to explain the phenomena described 

and variation between cases.  A subset of the Australian interviews were read by 
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my supervisor, Professor Jon Emery, and a subset of the Irish interviews were 

read by Professor Colin Bradley.  Discussion of the identified categories and 

emerging themes led to a consensus on a credible analytic framework.  Initial 

analytic findings helped to mould my approach to further interviews, and 

contributed to modification of the interview guide, in an iterative, cyclic process. 

 

My results and discussion sections describe my findings on statin prescribing, 

and offer suggestions as to how these fit with or suggest modifications to existing 

theories from the literature. 

 

2.4     Ethical approval 

 

Approval was obtained for this study from appropriate local research ethics 

committees before recruitment began in each country.  In Australia, ethical 

approval was granted by the Human Research Ethics Committee of the 

University of Western Australia.  In Ireland, ethical approval was granted by the 

Research Ethics Committee of the Irish College of General Practitioners.  

Informed written consent was obtained from all participants.  All data were 

treated confidentially, and findings have been reported in a manner which 

protects the identity of the participants.  Audio recordings were stored on 

computer hard drives in a password-protected manner.  While interviewees were 

asked to give examples to illustrate their prescribing decision-making, 

confidentiality of patients was assured, as there was no need for these examples 

to identify any given patient, and participants were reminded that I did not 

require or wish participants to share any patient-identifying information.  I 

foresaw no significant potential risk to participants, and the interviews proceeded 

without any issues of ethical concern arising. 

 

2.5     Reflexivity 

 

Reflexivity refers to a researcher’s awareness of how his or her own ideas, beliefs, 

and experience have affected the research process and its findings.209  Reflexivity 
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is valued as an important marker of rigour in qualitative research.209, 212  In an 

interview study like mine, characteristics of the researcher may affect interaction 

with research participants, and also the interpretation of research data.217  Thus, 

self-reflection is important. 

 

I am an Australian GP who felt motivated to do this study for a number of 

personal and professional reasons.  I had a pre-existing interest in quality use of 

medicines, especially with regards to cardiovascular risk, and I had experienced 

statin prescribing as a common issue in my own practice.  I had also felt confused 

about the most appropriate way to prescribe statins, feeling that guidelines were 

inconsistent and that issues of cost-benefit were unclear.  I wondered whether 

other GPs shared these uncertainties and how they managed these in practice.  I 

also harboured scepticism about the appropriateness of pharmaceutical 

promotion and its effects on prescribing, probably to a greater degree than many 

of my colleagues, as may be reflected in some of my other research and 

writing.219-221  My research participants were aware that I was a GP, that I was 

performing this research as part of my Masters degree, and that my research was 

not funded by the pharmaceutical industry. 

 

I believe that my genuine curiosity about how GPs handled this issue, and my 

sense that there were many controversies and few clear-cut “right answers” 

surrounding the topic, meant that I was able to be quite open to GPs’ ideas on 

prescribing.  My lack of certainty about many aspects of statin prescribing helped 

prevent me from applying judgements about “correct” or “incorrect” prescribing 

behaviour, which could have significantly affected the interview process. 

 

I needed to be particularly cautious during interviews when discussing GPs’ 

interactions with the pharmaceutical industry.  Given the scepticism I described 

above, I was very careful to keep my questions as free of my values or 

assumptions as possible. 

 

The fact that I am a GP may have had both positive and negative effects on the 

research process.  My medical experience helped to ensure that I understood the 
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topic area, the clinical context, and the medical language used by participants.  I 

also believe my role as a GP helped my interviewees feel comfortable talking to 

me, as I was seen as a colleague.  This was perhaps more the case in Australia; I 

was less aware of some aspects of Irish general practice (particularly systemic or 

historical features).  However, participants’ ability to comfortably relate clinical 

anecdotes seemed similar in both countries.  Thus, although I was an “outsider” 

to Irish culture, I felt I was nevertheless treated as an “insider” in the culture of 

general practice. 

 

In a small number of cases, I felt that interviewees assumed that I might have 

greater knowledge about the topic area than they did, and this occasionally led to 

them trying to check the correctness of their views, as if treating me as an expert.  

Such occurrences were uncommon, though.  The fact that I was younger than 

many of my participants may have also helped prevent this “expert” effect. 

 

A disadvantage of my “insider” general practice perspective is that I may be 

significantly saddled with traditional medical ideas and assumptions, and thus 

have impaired theoretical sensitivity compared to an “outsider”, who might be 

able to approach the data from a fresher perspective.  This is an unavoidable 

limitation of my research, but my awareness of it helped to motivate me to try to 

suspend pre-existing ideas, and to examine my data as critically as possible. 
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3.     Results 

 

3.1     Participants 

 

In total, I interviewed nineteen participants for this study.  Eleven Australian GPs 

responded to the emailed invitation to participate, of whom I sampled eight.  

Seven were interviewed in December 2007 and January 2008, and another was 

interviewed in February 2010.  Of two Australian GP registrars who volunteered, I 

chose to interview one (on the basis that the other volunteer was a colleague in 

the same practice as I worked in, which seemed potentially problematic).  I 

interviewed this GP registrar in November 2009.  Of twenty Irish GPs suggested 

by Professor Colin Bradley, I was able to recruit nine after mail and phone 

contact.  Of two Irish GP trainees who volunteered, I chose to interview one on 

the basis of gender (women had been under-represented in my sampling) and 

geographic convenience.  Irish interviews occurred between June and December 

2008. 

 

After reflecting on the data and the emerging theory, I felt that I had reached 

data saturation after fifteen interviews.  Analysis of the final four interviews 

confirmed this, as while they provided useful further examples of previous 

findings, they did not add any substantial theoretical insights. 

 

Eighteen of the nineteen participants read and responded to the summary 

prepared for the purposes of respondent validation.  While subtle changes were 

occasionally suggested, responses largely reassured me that participants felt they 

had been understood and interpreted correctly. 

 

Demographic features of the participants are summarised in Table 2.  The sample 

varied in terms of age, gender, location, clinical workload and level of training.  

Almost all participants had received their primary medical degree in the country 

where they now practised, but many had experience of working in other health 
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systems.  A large proportion of participants had some sort of academic affiliation, 

with all Irish and five Australian participants having medical students in their 

practice sometimes, and four Australian GPs working with either a rural clinical 

school or regional training provider in some capacity.  One Irish participant was 

completing a Master of Public Health, and another was actively involved in GP 

professional development.  Only two participants, both Australian, lacked any 

specific educational role. 

 

Demographic feature Number of participants 

Age 

 <= 35 

 36-45 

 46-55 

 56-65 

 
3 
7 
5 
4 

Gender 

 Male 

 Female 

 
12 
7 

Level of training 

 General Practitioner 

 Trainee/Registrar 

 
17 
2 

Region of practice 

 Ireland 
o Urban 
o Mixed 
o Rural 

 Australia 
o Inner metropolitan Perth 
o Outer metropolitan Perth 
o Rural 

 
 

9 
1 
0 
 

3 
2 
4 

Country of primary medical degree 

 Ireland 

 Australia 

 UK 

 
10 
8 
1 

Has worked abroad 

 Yes 

 No 

 
12 
7 

Clinical workload 

 Full time 

 Part time 

 
12 
7 

Table 2:  Participant demographics 
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3.2     Qualitative analysis 

 

The interviews revealed statin prescribing to be a complex process, influenced by 

diverse informational, interpersonal and social influences.  Participants tended to 

view statin prescribing as a common event in general practice which varies in 

complexity and difficulty in different situations.  Participants often grounded 

their discussion of the prescribing process in narratives of particular patients, 

demonstrating that the prescribing process is individualised.  Important factors 

in prescribing included notions of cardiovascular risk, as well as other patient 

attributes such as beliefs about medication and illness, compliance, lifestyle 

behaviours and comorbidities.  Factors influencing participants’ knowledge about 

statins included personal and vicarious experience of statin effects, specialists, 

colleagues, guidelines, pharmaceutical companies, journals, and media sources.  

Choice of statin seemed quite variable between prescribers, as were ideas of dose 

titration.  Cost-consciousness varied between prescribers, generally being 

described as a background rather than foreground issue.  These issues will be 

discussed in more detail in turn, followed by a summary of what factors 

contribute to ease or difficulty of statin prescribing, and an attempt to describe 

an overall model of statin prescribing. 

 

3.2.1     Cardiovascular risk, patient characteristics and risk 

calculation 

 

3.2.1.1     Cardiovascular risk factors and other physical characteristics 

 

A theme in all of the interviews was the role of cardiovascular risk factors in 

guiding statin prescribing decision-making.   

 

I suppose I’ve picked up a lot along the way the emphasis on risk factors, 

risk factors, risk factors.  Global risk factors.  (Interviewee 9) 
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... like it’s not just the cholesterol.  I’d look at the whole thing overall, like all 

their cardiovascular risk factors, and if I wasn’t sure I’d just talk to the 

trainer and see what he thinks as well.  Do you know what I mean?  I 

suppose like smoking is huge, family history is huge.  I mean it’s all about 

cardiovascular risk, so, that would be kind of where I take it from.  

(Interviewee 17) 

 

These risk factors commonly included past history of cardiovascular or 

cerebrovascular events, serum lipid levels (including total cholesterol, LDL, HDL 

and/or triglycerides), age, gender, diabetes, hypertension, smoking and family 

history.  Physical activity, overweight status, dietary factors, renal disease, 

Aboriginality, post-menopausal status and familial hypercholesterolaemia were 

mentioned by fewer interviewees.  Only one interviewee described making 

occasional use of other biochemical markers of risk, including homocysteine, 

CRP, fibrinogen, apolipoprotein classes and lipoprotein(a). 

 

No interviewees described routinely prescribing statins on the basis of high 

cholesterol alone. 

 

I must say I don’t routinely prescribe a statin for someone with a mildly 

raised cholesterol … they really have to have a number of other risk factors.  

(Interviewee 3) 

 

So I mean I would certainly be open to using statin medication not 

necessarily always based on the absolute number but based on the sort of 

the risk profile for the patient.  (Interviewee 13) 

 

The opinion that statins were routinely indicated in the setting of existing 

vascular disease was widely expressed by participants, and seemed 

uncontroversial. 

 

Absolutely, and it’s got easier I think, I guess the rule of thumb being that 

virtually anybody, of almost any age who’s had a cardiac event now needs to 
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be on a statin, wasn’t clear to me ten years ago, and probably not five, but it 

is now.  (Interviewee 4) 

 

I mean obviously if you’re talking about a secondary prevention thing, well 

you know it’s much easier to justify it … They need it and that’s it.  

(Interviewee 14) 

 

You know there’s kind of no argument there.  Everyone should be on a statin 

I reckon if they’ve had an event.  (Interviewee 16) 

 

Occasionally, participants suggest that this prescribing in secondary prevention 

might be qualified in some cases.  One implied that a trial of dietary change 

might sometimes be trialled first, and several implied that advanced age may 

provoke hesitation in prescribing. 

 

Some, but not all, participants felt that statins were also routinely indicated in all 

patients with diabetes. 

 

Ditto diabetics, I think, I’ve become much more aggressive in identifying 

that they should be treated virtually irrespective of levels.  (Interviewee 4) 

 

… the endocrinologist in Cork now has really very strongly pushed statins 

for diabetics regardless of their cholesterol and that makes a difference, and 

I mean I suppose I would take his word very much at that, and that would 

seem to be the general thinking.  (Interviewee 17) 

 

I would feel personally a bit funny about putting the diabetic, an Aboriginal 

diabetic who has good control and, you know, whatever, who has a total of 

3.5 and HDL of 1.2 and LDL of 2.0 on a statin.  (Interviewee 7) 

 

Other risk factors, though, were described as contributing to a decision to 

prescribe, but not as absolute indications.  In general, the situations which were 

most challenging to prescribers were patients with intermediate risk (where the 
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indication for a statin was equivocal), and patients concerned about risk factors 

despite overall low risk (where reassurance could be difficult). 

 

There was a complex relationship between age and willingness to prescribe.  As 

might be expected due to the positive association of age with cardiovascular risk, 

interviewees described being less likely to prescribe for patients at the lower end 

of the age range (especially younger than 40).  One interviewee found a lack of 

guidelines for prescribing to younger patients added to uncertainty, and another 

had experienced a dilemma in prescribing to a female patient in her fertile years, 

as statins were contraindicated in pregnancy.  Another participant felt that 

advancing age as a risk factor could be easily forgotten in familiar patients. 

 

On the other hand, in discussing prescribing for patients in their eighties or 

nineties, interviewees frequently expressed hesitation, especially when 

considering prescribing for patients without established cardiovascular disease.  

A frequent theme was a perception of a heightened susceptibility of such patients 

to side-effects, whether due to age itself, or to drug interactions in the setting of 

polypharmacy.  This was sometimes connected to an expressed need to consider 

the whole patient and their values about health care; often this included quality 

of life concerns. 

 

But the only time I probably vary a bit is where someone's got multiple 

medical problems and they are very frail and elderly and they are not 

interested in taking preventative medication anymore, and they're after 

more current quality of life, where the present is more important than the 

future.  (Interviewee 19) 

 

A related dilemma occurred for participants treating patients who were already 

taking statins, but in whom cessation was being considered. 

 

How do you treat people over 80 with hyperlipidaemia and so forth?  When 

do you actually stop medications? … I’d love to see more focus and research 

on when to stop medications … I recall a patient with severe CCF who I 
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probably stopped [a statin] in the last few weeks of his life.  You know, it’s 

actually, you actually have to be pretty courageous to do these things 

though don’t you?  (Interviewee 3) 

 

… often you have the patient and then you have the relative, and the 

relatives are often saying, “oh no, you don't want them to have  a stroke or a 

heart attack, so better keep that medication going”.  Then you might say, 

“yes, but you're having trouble getting her to take tablets, there are certain 

tablets which are more important for her to take than the other ones” …  

(Interviewee 19) 

 

Several interviewees also viewed survival to an advanced age as indicating either 

a lack of susceptibility to cardiovascular disease, or as a sign medical intervention 

was unnecessary or likely to be ineffective. 

 

… you do get fit 80 year olds and 90 year olds come along and they say “oh 

doctor I think maybe I should get my cholesterol checked” … at the end of 

the day I’d say, “look, you’ve got this far without any problems at all, why 

are we going to upset the apple cart and go chasing things like cholesterol?”  

(Interviewee 2) 

 

I’m always amused when I get some geriatricians who have put like a 90 

year old on a statin.  I don’t think that that is a good idea.  I mean why add 

another tablet that will only cause them more confusion, most of them, at 

that stage.  If they’ve lived to 90 they’ve done well.  (Interviewee 10) 

 

If they've got a greater than 10 per cent risk of a heart attack or stroke in the 

last five years, at 90 you'd be saying, they've probably only got a 10 per cent 

risk of survival too for the next five years.  So what are you going to worry 

about more?  (Interviewee 19) 

 

Some interviewees were also reluctant to prescribe statins because of uncertainty 

about whether there was evidence of effectiveness in very old patients. 
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I can’t remember where it was, there was I think some early work but the 

high cholesterol levels didn’t seem particularly predictive in the very elderly.  

So I wouldn’t be starting my 90 year old who’s otherwise well and who’s 

suddenly for some reason had – I wouldn’t measure his cholesterol, but if I 

did, or if someone else did, I wouldn’t be starting him on a statin even if it 

was quite high. (Interviewee 4) 

 

You see I suppose I wouldn’t be entirely clear about the evidence in elderly 

people.  There probably is evidence to show, and I have a sense that there 

probably is, but again, the trials that were conducted in elderly patients, I 

mean I’m not sure that it would be inclusive of everybody.  (Interviewee 14) 

 

As described above, gender was frequently mentioned as a cardiovascular risk 

factor, but there was little complexity beyond this.  The controversy in the 

literature about whether statins benefit women in primary prevention was only 

mentioned by one interviewee. 

 

Well, to be honest, the evidence supporting putting people on, particularly 

primary prevention of women is non-existent, you know, so again I know 

there’s talks of a lot of studies done with regard to that we seem to be 

neglecting women when it comes to cardiovascular risk factors and that sort 

of thing, but to be honest the evidence for a lot of it is non-existent out 

there, do you know?  (Interviewee 9) 

 

Some interviewees viewed pre-menopausal women as being protected from 

cardiovascular events, and as mentioned earlier, one interviewee had experienced 

a dilemma in prescribing of a statin so as not to overlap with a planned 

pregnancy in a young woman with very high cholesterol and a strong family 

history of early cardiovascular disease.  However, the majority of interviewees 

viewed gender as not influential in decision-making beyond its effects on 

cardiovascular risk, and felt that they would prescribe in an equivalent manner to 
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men and women at equal risk.  There did not seem to be any consistent 

difference in view on this issue between male and female interviewees. 

 

Family history was a commonly mentioned risk factor, and there was a complex 

range of views about it.  Many interviewees (and particularly Irish interviewees) 

felt family history was a major risk factor and some (as described in section 

3.2.1.2) lamented its absence from risk calculation tools. 

 

… the family history I think is desperately important as well.  (Interviewee 

10) 

 

Probably prescribing statins, I think family history is probably one of the 

biggest influencing things for me.  (Interviewee 16) 

 

There was one contrary view: 

 

I’m not a great believer that family history is particularly important if you 

control for the other risk factors, so that doesn’t particularly influence me, 

as long as I’ve explored the issues with the patient, because often the family 

think that family history is very important.  (Interviewee 6) 

 

Weighing family history into decision-making could be difficult for interviewees 

when age thresholds seemed arbitrary or other risk factors did not apply 

consistently across generations. 

 

… sometimes if people meet criteria say purely on family history grounds but 

their family history is say for example one first degree relative under 40 

gives you automatic criteria – but if that if one first degree relative had 

insulin dependant diabetes and was an obese smoker, and your patient has 

not got diabetes, is not a smoker and is thin as a rake, then I perhaps would 

not be applying those criteria and saying she should have a statin if her 

cholesterol was 3.6.  (Interviewee 1) 
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So any - if you’re going by the PBS then is it one first degree relative who’s 

had an event before the age of 60, to under the age of 50 of secondary 

relatives?  But then I guess if their dad has been 61 and had a heart attack, 

then you know, how do you cut it off at 60?  (Interviewee 18) 

 

Ethnicity was also sometimes mentioned as an issue in decision-making, 

particularly in the Australian context, where Aboriginal people and Indian people 

were deemed to be at higher risk.  Most interviewees seemed to assume these 

ethnic backgrounds to be independent risk factors, though one interviewee was 

not confident that Aboriginal identity was a risk factor after controlling for other 

risk factors.  Another Australian interviewee was reticent to use rosuvastatin in 

Asian patients, due to a perception of increased risk of rhabdomyolysis.  Irish 

interviewees did not spontaneously raise ethnicity as a factor in prescribing 

decisions.  When specifically asked, Irish interviewees tended to feel that 

ethnicity had little bearing on their actual practice, as their patient population 

was rather homogenously Irish, particularly within the age demographic in which 

statins are most often prescribed. 

 

3.2.1.2     Cardiovascular risk calculation 

 

Although all interviewees usually incorporated several measures of cardiovascular 

risk into their decision-making, the process of summating or estimating 

cardiovascular risk varied significantly between participants.  Most participants 

acknowledged the option of estimating risk using calculator tools, which could be 

computer or paper-based.  However, attitudes to these tools and their described 

level of use varied widely amongst the interviewees.  The spectrum of attitude 

ranged from enthusiasm, through non-use despite acknowledging their role, to 

cynicism. 

 

… we have a thing in our computer, a score chart and it’s brilliant because 

you can look at, this is your cardiovascular risk now, if your cholesterol was 

normal, then your cardiovascular risk would drop by this much.  

(Interviewee 17) 
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I find it really useful.  Because I used to go and look up the [National Heart 

Foundation] guidelines.  It was just so convoluted and long, and then they 

change it, so I can never remember them.  So I found this an easier way and 

a lot of the articles I’ve read have been suggesting the 10 per cent risk of 

being a cut off for treatment.  So I've found that a lot easier to do.  

(Interviewee 19) 

 

I mean I like the idea of using that but really I don’t use it (laughs), because 

it’s just another thing to calculate ... (Interviewee 3) 

 

I don’t quantify the risk myself in terms of, like if you use the charts and you 

work out … the percentage risk of cardiovascular in the next, whatever, 10 

years.  Maybe that makes it more comfortable for people to kind of say, well 

okay actually it’s more than 20 per cent or whatever so I’m going to give it to 

you, and I don’t do that so I’m kind of just using my own sort of gauge of 

well you’ve got three risk factors so your risk must be higher than someone 

who doesn’t, so, maybe it’s because it’s less tangible.  (Interviewee 14) 

 

It has absolutely no role in my decision making ... even though I’ve been to 

talks where they tell that if you can work this out mathematically, as I said 

I’m sort of at the stage of being very cynical about patients … and I just get 

pissed off, and I just don’t bother. (laughs)  (Interviewee 10) 

 

Several reasons for differing attitudes to cardiovascular risk calculation were 

apparent.  Described use of risk calculator tools seemed negatively associated 

with age of the interviewee.  Some interviewees had previously made greater use 

of such calculators, but over time had developed confidence in their own 

intuitive estimation of risk, and therefore used them less. 

 

I guess I’ve got used to having quite a good impression on risk from having 

used them for quite a while.  (Interviewee 1) 
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I think as time goes on and you become more aware yourself, you don’t need 

it as much.  Your guidelines are there for yourself and you know what your 

levels need to be and what they aren’t and what you need to achieve ... 

(Interviewee 16) 

 

On the other hand, interviewees who perceived their own intuitive estimation of 

risk to be fallible seemed more motivated to use calculation tools. 

 

I mean, it does sort of keep you honest, ‘cause sometimes if you’re just 

looking at their lipid profile alone, you don’t realize quite how high risk they 

are.  And I guess the other thing too is that the risk factor of age, which, 

again, with patients you’ve looked after for a long time, you can forget 

about.  (Interviewee 6) 

 

… sometimes you’ll be talking to somebody and you might, for whatever 

reason, maybe assume that they’re actually relatively low risk and then it’s 

only when you do the chart that you suddenly realise, oh right okay, well 

actually, yeah, you know.  (Interviewee 15) 

 

Several interviewees described a lack of faith in the calculation tools due to a 

belief that the tools neglected some important risk factors.  This especially 

applied to family history. 

 

… a lot of the risk factors that I see as being highly relevant aren’t on them 

at all – so family history, for example, is to my mind a very strong risk factor 

but doesn’t have any weighting at all using the cardiovascular risk tables.  

(Interviewee 1) 

 

… none of those risk calculators … actually look at all the various things, 

very few of them look at weight.  (Interviewee 5) 
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I’ve got a risk calculator thing on the computer which I tend not to use 

unfortunately, and the main reason for that I think is it doesn’t factor in 

family history ...  (Interviewee 4) 

 

Many of those who described using risk calculators did so via computer software; 

one interviewee described the lack of integration of such a tool into his practice 

software as a barrier to the use of risk calculation. 

 

One interviewee described working with a predominantly Aboriginal population 

where high cardiovascular risk seemed so prevalent that a risk calculator seemed 

of little use. 

 

I suppose in real life, the majority of our patients either have diabetes or 

hypertension or both, or proteinuria or all three, or heart disease ... they’re 

invariably going to be on a statin ... without looking at the nitty gritty it’s 

almost, a bit like a lot of medicine, it’s kind of intuitive.  (Interviewee 7) 

  

Another interviewee used risk calculators for making decisions about prescribing 

aspirin, but not statins, due to the existence in Australia of PBS criteria for the 

prescription of lipid-lowering medicines. 

 

Separate from their use as a decision aid for prescribers, risk calculators were 

often described as an education or motivational tool for patients, used to 

motivate behavioural change, to encourage use of medicines in high risk 

individuals, or to reassure in people with low overall risk.   

 

I tend to use that partly as an educational tool for the patient, because you 

can sort of take them though it and show them what the effect of moving 

their cholesterol:HDL ratio to the left would be or, moving their blood 

pressure left, or if they’re a smoker, what the difference would be of 

switching them to a non smoking chart, in terms of risk.  I find that quite 

useful for them, but also quite useful for me ... (Interviewee 6) 
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I find using the tables is a very good way of … demonstrating … what you are 

gaining by decreasing cholesterols from 6.5 down to 5 or whatever.  And 

actually if you look at the tables you’re gaining very little ... And I use it to 

emphasise that it’s the accumulation of risk factors rather than taking one 

individual risk factor.  I think sometimes people, the risk of a high 

cholesterol is exaggerated compared to other risk factors ... (Interviewee 9) 

 

Some interviewees also found that the use of a risk calculator helped validate the 

doctor’s concerns about risk. 

 

They can see that I'm not just preaching to them because I've got an 

opinion, it's because I've got evidence to support this.  (Interviewee 19) 

 

3.2.2     Communicating with patients 

 

3.2.2.1     Patients’ and doctors’ agendas, and shared decision making 

 

Interviewees characterised the prescribing process as largely initiated by doctors.  

This differed from the decision to perform blood lipid tests, which could be 

initiated by either party.  Many interviewees described requests from well-

informed, younger, concerned patients for lipid tests, but a need for the 

interviewees to be more opportunistic in initiating testing in older, infrequently-

attending patients. 

 

It depends on the patient really.  Some patients come and say, I want a 

check up, haven't been checked up in years.  And I think oh god, what am I 

going to do for them, they look perfectly healthy, I'll do cardiovascular 

screening.  So I think that's patient-driven because I probably wouldn't have 

thought of it.  Other times a patient hasn't been to the doctor for 15 years, 

they've come in for … something not related to current illness, and I'll say, 

yeah, you haven't been here for a long time, why don't we check your blood 

pressure and check your risk factors for heart disease.  (Interviewee 19) 
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Some interviewees felt that patient demand for lipid testing was often not well 

matched to need. 

  

Well I think there’s always the worried well, and often times the people who 

are most informed are patients who need their cholesterol lowered least.  

(Interviewee 13) 

 

… I would always try and get them to go for fasting bloods, and some of 

them will and some of them won’t … and then some, oppositely, some 

patients will come in and they will say to me, like I want my cholesterol 

checked, but I found that it was like, people who want their cholesterol 

checked always have fine cholesterols.  It’s kind of a bit of that, like it’s that 

inverse care law like isn’t it?  (Interviewee 17) 

 

While requests for cholesterol tests were seen as often driven by patients, further 

action, including taking statins, was not commonly initiated by patients. 

 

I’ve found now even people in their 20’s want to know their cholesterol but 

then there’s a big leap between doing anything about it.  People [are] very 

committed to finding out the reading but there isn’t the matching 

commitment to do something about the reading.  (Interviewee 11) 

 

Interviewees varied in their description of discussions with patients about 

whether to prescribe a statin.  Some described a process akin to shared decision 

making.221 

 

I just say well, you know, it depends on what you want to do.  I just give 

them the options.  I never insist that they have any treatment … If they don’t 

want to go on any statins or anything like that we’d sit down and retalk 

their habits, eating habits… (Interviewee 2) 
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Well I always try and give both sides of an argument and I don’t try to be a 

part of one side or another, and obviously in the case of statin prescribing, 

there are clear indications, there are clear guidelines.  There are others that 

are not so clear…  If a patient has a reason, you know, whether we perceive it 

to be an objective medical one or not, whether they have a reason to be 

uncomfortable or, you try and just address their individual worries.  

Ultimately, they’re taking the pill, you know, and I think it doesn’t matter 

whether there is an absolute medical indication … and I think listening is 

another important component and it’s also very important if a specific 

question is asked, you try to address it.  You know, I think also if you don’t 

know the answer, you, you know, you try and find it rather than, you know, 

give an empty answer.  (Interviewee 13) 

 

However shared decision making was not described by all interviewees or in all 

situations.  The following example seems to illustrate a rather directive 

consultation style, despite the interviewee’s belief to the contrary: 

 

I’ve always had a very non-directive style of practice.  Anyway, this guy came 

back, he failed everything, I wrote him [a management plan], he didn’t meet 

any of the goals or the actions, so I said look, I basically in a fairly terse way, 

I said look, you know you’ve got no alternative to this, we need to actually 

treat this with some hypoglycaemics and statins.  (Interviewee 5) 

 

Closer analysis of the interviewees’ descriptions of discussions with patients 

suggests that shared decision-making would be more likely to be attempted 

where the indication for the statin was equivocal.  On the other hand, in 

situations of high cardiovascular risk, interviewees could be less collaborative in 

consultation style.  For example, when discussing a patient at substantial risk, 

one interviewee used language implying firm direction: 

 

… well this particular patient I said, look you know we'd already tried 

reducing the blood pressure with exercise and so on and we weren't getting it 



 91 

down, so I said, we're going to have to start some treatment… And I'm going 

to put you on this tablet and it will help.  (Interviewee 19) 

 

Elsewhere, though, this interviewee described a more collaborative approach in 

situations of less risk: 

 

The hard ones are where it's just a little bit elevated persistently and there's 

a slightly high blood pressure and they're overweight and you're just not 

really sure... They're really difficult.  Often it's a joint decision, you know…  

(Interviewee 19) 

 

While this was implicit in several interviews, two interviewees explicitly 

described a malleable approach to shared decision-making depending on risk. 

 

I will often make it a partnership decision in primary prevention particularly 

if people are, say under 60, maybe even under 50.  I get more paternalistic 

about it, if that’s the word for a female GP, the more risk factors they have, 

and particularly age is a risk factor.  (Interviewee 11) 

 

I guess I see my role as being one of informing pros and cons, but allowing, 

empowering, whatever PC word you want to use, patients to make their own 

decisions, but ensuring that I’ve, that they’re doing so on an informed basis.  

Now, of course we do, whilst that’s you know all very PC to say that we just 

empower and give patients the information and allow them to make these 

decisions, in the way we give that information it biases the decision that the 

patient is going to make, and I will do that the same as everybody will do 

that, and persuade the patient to my point of view to a greater or lesser 

degree depending on how important I perceive that for the patient … We do 

that all the time; it’s silly to pretend that we don’t.  (Interviewee 1) 

 

Some interviewees were comfortable discussing their own uncertainty about 

prescribing with the patient, often by explaining that different doctors might do 

different things in cases where the decision to prescribe was equivocal. 
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Like I often say, the guidelines say this, but in real life different doctors do 

different things, and especially around the controversial areas, and, but at 

the end of the day it’s your choice.  (Interviewee 7) 

  

The degree of use of shared decision-making seemed affected by issues other 

than risk.  For example, the degree of information provided about statins could 

depend on a patient’s likelihood to worry about side-effects: 

 

… it depends on the patient and how much I think they can carry, you know.  

If it’s someone that would be reasonably sensible and can carry a fair degree 

of uncertainty and that sort of thing, then yes I would be much more open 

with them about it, than someone who maybe would be anxious or would be 

tending to worry a lot or maybe that might experience symptoms by virtue 

of the fact they were suggested to them, you know.  (Interviewee 14) 

 

Interviewees’ impressions of a patient’s capacity to understand about medicines 

could also influence the discussion.  For example, one interviewee, who otherwise 

advocated shared decision-making, described ceasing aspirin and a statin in a 90 

year old patient in whom the medicines were thought to be causing dyspepsia.  

When asked if risk was discussed with the patient, the interviewee replied: 

 

Absolutely not, because she had very little understanding of why she was put 

on it in the first place … So I took what you’d class as a very paternalistic 

attitude and I said “we’ll stop that” … ultimately, at the end of the day, for 

some people the decision will be more theirs than yours, but in this 

particular case, as I say, I decided to call the shots and say, you know – and I 

can assure you there was no arguments about it … I felt the fewer medicines 

she was on the better, and particularly the ones that were going to mean 

most for her quality of life…  (Interviewee 9) 

 

Interviewees also perceived that patients differed in their desire to engage in 

shared decision-making, with some preferring clear direction from their doctor. 
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And other people – there’s quite a lot of people out there who will be guided 

by your recommendations.  You know, as a doctor, and you just say well I’d 

recommend you should do this, and they accept that.  (Interviewee 2) 

 

… some people totally trust the doctor and go okay, especially the older, 

older patients I find that with, that they’ll say, no you’re the doctor, if you 

think I should take it, I’ll take it.  (Interviewee 17) 

 

Some interviewees described a sense of frustration or failure when they felt a 

statin was indicated but a patient was not convinced. 

 

It can be frustrating: I can think of a few times when I’ve actually got people 

with established heart disease for example and they show no enthusiasm for 

stopping smoking or they won’t take their medication reliably and that’s 

frustrating.  (Interviewee 6) 

 

Often I don’t win I think.  If they don’t want to be on it then you can’t put 

someone on something that they don’t want to be on.  (Interviewee 18) 

 

In concert with the sense that “courage” is needed when stopping a statin 

(Interviewee 3, quote in section 3.2.1.1 above), this suggests that some prescribers 

fear failure through inaction. 

 

In summary, the interviews suggest a process in which a doctor’s ideas about the 

importance of a statin prescription guide their approach to decision-making.  

Testing may be initiated by patients but prescribing of a statin is usually initiated 

by doctors.  Shared decision making is most described in situations where the 

indication for the statin is equivocal, the patient is motivated to share the 

decision-making, and capable of understanding the discussion and tolerating a 

degree of uncertainty and risk.  The decision-making seems likely to be more 

paternalistic as less of these conditions are present.  This paternalism may be 

partly motivated by doctors’ fear of failure through inaction. 
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3.2.2.2     Benefits, risks, and side-effects 

 

Participants’ descriptions of discussions about benefits of drugs overlapped 

greatly with the concepts of cardiovascular risk discussed in sections 3.2.1.  

Participants’ views of benefits of statins all involved the prevention of 

cardiovascular disease.  One participant also theorised about potential benefits of 

statins on cognition. 

 

Participants usually described framing potential effects of statins in terms of a 

chance of benefit. 

 

And the trouble is to convince them then that you need to actually - you 

probably should be taking the damned things, to improve your chances of 

survival … less chance of having coronary artery disease, and having a 

sudden heart attack.  (Interviewee 8) 

 

Less often, interviewees framed the decision not to take a statin as increasing 

cardiovascular risk; this seemed to be a less passive way of characterising the 

option of not using a statin. 

 

… so if I decide that they need to be on it then I’ll explain that by not being 

on it, they’re increasing their risk of having a heart attack or a stroke or 

something at some point in the future.  (Interviewee 18) 

 

Some interviewees specifically guided patients away from an emphasis on 

cholesterol lowering and towards a focus on prevention of cardiovascular risks.  

This seemed most important when lipid levels did not change as much as hoped. 

 

… people are becoming more and more kind of, almost obsessed if you like 

with the actual figure, and I suppose part of our role is kind of educating 

people that, not to become so fixated on, you know, the point of the exercise 
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isn’t to lower the cholesterol - the point of the exercise is to improve their 

heart and their circulatory system really…  (Interviewee 15) 

 

A commonly described difficulty was in persuading patients of the reality of 

cardiovascular risk.  This seemed especially difficult in patients with no personal 

or familial experience of cardiovascular events.  The asymptomatic nature of 

cardiovascular risk and hypercholesterolaemia was also seen as making risk 

“intangible”. 

 

It’s a medication (like antihypertensives) for conditions that are 

asymptomatic, and particularly I guess younger people have very little 

concept of future illness, or the prevention of future illness, and so unless 

they’ve had close family members have events that we’re trying to describe, 

that we’re trying to prevent, then they may often be, not infrequently be 

resistant to taking a medication.  (Interviewee 1) 

 

You know, compliance will be different in someone again who has a family 

history who can tangibly see the risk that’s there to them, or the potential 

risk that’s there to them, but for somebody who hasn’t had a family history, 

or may have of cholesterol but family history of raised cholesterol, it really 

doesn’t have an influence on somebody’s beliefs as much as obviously an 

event would within a family.  It’s not tangible enough.  (Interviewee 16) 

 

Participants described an individualised approach to discussions about risk and 

benefit with patients based on the doctor’s impression of the patient’s level of 

education.  Tailoring such discussions could be challenging. 

 

I wouldn’t say there was a set pattern, but I might discuss a variety of issues, 

depending on their level of understanding.  (Interviewee 6) 

 

…there’s a whole range of I guess sophistication or education in … the 

patients walking through the door – and so you really have to cater for all 

that and through images and pictures right through to “let’s look at your 
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cholesterol result today, and these are the numbers”, so that’s, you know, 

being aware of who’s in front of you.  But that’s a challenge, it requires quite 

a bit of imagination, to do that.  (Interviewee 3) 

 

A specific challenge identified by participants was explaining statistical concepts 

of risks to patients. 

 

... to be able to present the statistical benefits in an understandable way is a 

huge challenge ... it’s not easy to present, even in a fairly sophisticated 

population, and then once one gets to patients with lower educational 

backgrounds then it gets really challenging.  And I even sort of succumb to 

the horse-racing analogies: OK, at the moment … the odds are not so great, 

you’re a reasonable place bet, but if you take the statins you can become an 

outsider.  And all this kind of stuff, to try to get the idea across.  

(Interviewee 4) 

 

Risk calculator tools were the aids most commonly described by participants as 

being used in patient education.  However, as described in section 3.2.1.2, 

attitudes to these varied quite widely and use was far from universal.  Some 

interviewees also used a plastic model of an artery to illustrate the process of 

atherosclerosis. 

 

Some interviewees spoke of the importance of discussing cholesterol and statins 

in the context of other issues, including other cardiovascular risk factors.  

 

I make good use of the risk factor chart ... And I use it to emphasise that it’s 

the accumulation of risk factors rather than taking one individual risk 

factor.  I think whether it is the drug companies, or whether it was the food 

ingredient companies with their Benecols [plant stanol products] or 

whatever, they do a very good at frightening people about cholesterol.  And I 

think sometimes people, the risk of a high cholesterol is exaggerated 

compared to other risk factors...  (Interviewee 9) 
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Other issues such as quality of life, other illnesses, and other medications were 

considered by several interviewees in decision-making.  However, it was not clear 

that these issues formed part of discussions with patients. 

 

Overall, interviewees seemed confident that benefits of statins outweighed side-

effects in most people to whom statins were offered.  However, interviewees 

could be more confident of potential benefit when the indication for the statin 

was clear. 

 

… but I do say, you know, they’re potent drugs that have significant effects 

on – so they’re not trivial, and we’re weighing that up against a perceived 

benefit, which is why, you know, if someone had a high risk, then that’s fine, 

if it’s a low risk patient, then that’s a more difficult balance to make.  

(Interviewee 4) 

 

Interviewees frequently described having discussions with patients about 

potential side-effects of statins.  Muscle side-effects were widely described by 

interviewees; many described patients who had experienced muscle aches 

attributed to statins, though serious myopathy or rhabdomyolysis were viewed as 

rare possibilities.  Altered liver function was also commonly recognised as a 

possibility.  Muscle and liver side-effects seemed the issues most likely to be 

discussed pre-emptively with patients. 

 

I just tell patients that there is, I suppose, the two risks that I take into 

account is a risk that the liver function might go a little bit funny, and the 

other thing is that very rarely it can cause muscle pains and problems that 

way, so if they have any concerns about pains and aches, they come and talk 

to me.  (Interviewee 9) 

 

A minority of interviewees described other possible gastrointestinal side-effects, 

alopecia, sleep disturbance, emotional changes, fatigue and teratogenesis as 

possible side-effects; often these were seen as idiosyncratic or not widely 

relevant. 
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There was a range of opinion about cognitive effects of statins.  As illustrated 

earlier, one interviewee suggested statins might add to confusion in older 

patients.  However, other interviewees felt that concern over cognitive effects of 

statins was prominent in the media but either not evidence-based or 

disproportionate to the positive effects of statins. 

 

… there was the TV program that went on about a year ago about statins 

and memory loss … there was only about at the end of the day about 3 or 4 

people who possibly had permanent memory loss … which is important for 

those people and it is significant.  But the TV program failed to mention the 

benefits associated with using statins … And then the PBS came through 

with a statement … stating that there was something like a couple of million 

people in Australia on statins, of which saved something like 300,000 

cardiac or cerebrovascular events.  (Interviewee 2) 

 

… there was a bit of press about statins relating to dementia, for which there 

doesn’t seem to be any hard evidence…  (Interviewee 4) 

 

Several interviewees were mindful of drug interactions as a possible cause of side-

effects.  Irish interviewees were particularly aware of statin-antibiotic interactions 

since there had been media interest in a local death from rhabdomyolysis in a 

man prescribed atorvastatin and fusidic acid.202, 203  This case had prompted 

concern from patients and fuelled concerns about potential litigation in one 

interviewee.  Another interviewee was loath to prescribe statins to patients taking 

warfarin, due to concerns about interactions. 

 

A less tangible side effect of prescribing statins was that of medicalisation.  Many 

patients, particularly those who were otherwise well and on no treatment, were 

viewed as reluctant to begin taking medicines. 

 

I think they probably do have a probably intangible cost in the sense of 

making someone feel more unwell … You’ve moved from being someone who 
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never takes a tablet, who doesn’t have to worry about what they eat, to 

someone who … has a disease, and is taking a tablet for it, and if they didn’t 

take a tablet, might have a heart attack …. (Interviewee 4) 

 

There’s also making patients out of people, you know? … in a situation like 

that you’re taking a well person and you’re making a patient out of them, 

you know?  (Interviewee 9) 

 

Participants described several difficulties in the discussion of potential side-

effects with patients.  Some feared such discussion might instil a sense of 

insecurity about the medicines in patients for whom the medicines are clearly 

indicated. 

 

I tend not to get too excited about mentioning too many, because then you 

really tend to put people off utilising medication then.  (Interviewee 2) 

 

I mean I’d certainly try and kind of safety net as much as I could in the 

consultation and just sort of reiterate that really if there were any problems 

they should come back and they should let me know, but the difficulty there 

is that if you’re giving somebody something, you’ve made the decision to 

give it to them and you want them to take it sort of long term, I don’t want 

to instil in them a sense of insecurity about it either, you know.  

(Interviewee 14) 

 

Some, but not all, interviewees believed that patients might be more likely to 

experience side-effects if they were informed of possible side-effects. 

 

… if you mention the fact that you might get muscle soreness and 

tenderness and things like that, they tend to come back with that 

sometimes.  (Interviewee 2) 

 

… a lot of people will read the information anyway and start getting the 

things it says in the information.  But a lot of that too depends on whether 
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they particularly want to take the medicine or not … If they are leaving out 

of here and they’re not sure “do I want to be on this medicine?” very often, 

unconsciously or not, these lists of possible side-effects can come into play 

with regard to “oh doctor, you asked me to try it, and I tried it but it didn’t 

suit me”.  (Interviewee 9) 

 

… there’s a theory that if you tell people about a side effect they’re going to 

get it … But I mean I don’t buy into that ... If I was starting a medication, I’d 

want to know.  So I think the safest thing to do is just pull out the MIMS and 

just show them themselves and go through with them.  (Interviewee 17) 

 

Such concerns seemed to create limitations on the degree to which side-effects 

might be discussed. 

 

Participants also seemed to vary in their response to side-effects reported by 

patients, in particular with regard to muscle side-effects, for which causation 

could be uncertain. 

 

Sometimes I will do blood tests and see what the muscle enzymes are like, 

and maybe it might help to influence me, but as often as not, patients, I’d 

often say to them, stop the drug for a while, their pains continue.  They go 

back on the drug and their pains go.  It’s a very, very muddy area, and it’s 

not clear cut, and some doctors believe that as soon as you complain about 

a muscle ache or pain you should stop the drug.  I don’t necessarily believe 

that myself, depending on the benefit that can be achieved.  (Interviewee 12) 

 

The other thing is that they read the patient information leaflet quite often 

and, you know, as helpful and all as that is, it’s often very unhelpful as well 

because they come back with symptoms and it’s hard to know whether that’s 

related to the statin or not, or whether it’s just because they’ve read the 

leaflet and, but if they have any symptoms at all on them, I’d stop them to be 

honest.  I’ve a very low threshold for stopping them or changing to 
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something else, and if that is a problem, just stop them, you know.  

(Interviewee 14) 

 

In summary, discussion of risks and benefits of statins was described as centred 

around cardiovascular benefit of statins (or cardiovascular risk of not taking 

statins).  Challenges to prescribers included helping patients to feel that such 

risks were real.  Discussions of benefit and risk were individualised according to 

patient risk and education level.  Statins were generally seen as reasonably safe 

drugs for people at sufficient cardiovascular risk to justify their prescription.  

Accepted side-effects included muscle and liver effects, though there were many 

other less frequently mentioned effects.  There were divergent views on the 

cognitive effects of statins.  Medicalisation was a possible, if intangible, side 

effect.  Discussion of side-effects seemed limited for some prescribers by 

concerns about adverse effects of disclosure of side-effects.  The picture which 

emerged was of an individualised discussion, nuanced according to the doctor’s 

view of the importance of the medicine, the patient’s risk, and the patient’s likely 

response to disclosure of information about side-effects. 

 

3.2.2.3     Doctors’ views of patient ideas, values and behaviours 

 

The interviews contained widespread acknowledgement that the prescribing 

process incorporates patients’ ideas about their health and treatment, including 

their attitudes to medications.  Patient ideas and beliefs were felt to influence 

whether to prescribe statins and also sometimes the choice of statin.    These 

ideas and beliefs were widely seen to be variable between patients, meaning that 

(as above) the prescribing process was an individualised and negotiated one. 

 

I mean health beliefs obviously vary a lot now, people are much less likely 

just to do what they’re told, and the beliefs vary from one extreme to the 

other.  (Interviewee 4) 

 

One interviewee explicitly distinguished between scientific and “human” aspects 

of prescribing, cherishing the latter and attempting to balance these aspects. 
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… the so called art of medicine becomes much, much more important in 

general practice because basically you’re now looking at the human bit side 

of it and behaviour and, you know, all of that kind of anthropological kind of 

stuff, and that’s one of the reasons actually why I like general practice and I 

try to be able to marry the two of them.  (Interviewee 15) 

 

Many of the issues in which patient ideas or beliefs were felt to be important have 

been discussed above.  These include varying levels of concern about absolute 

cholesterol numbers (sometimes out of context of overall risk), and concerns 

regarding side-effects, drug interactions and medicalisation .  Patients’ level of 

education and preference for style of information affected the consultation 

process.  As previously discussed, asymptomatic patients were felt to be more 

likely to be averse to taking a statin, while those with established cardiovascular 

disease or a strong family history were viewed as more likely to be amenable to 

taking a statin.  However, these were just trends; variations from this pattern 

were commonly acknowledged. 

 

Occasional patients were described as having a general distrust of all medicines. 

 

I can think of one guy … who’s got a very strong opinion about, you know, 

what medical science knows about various things, and he’s told me … quite 

bluntly that he’s not gonna take pills for a number of things.  He’s got some 

encyclopedia … that tells him allegedly, that smoking’s good for you.  So he’d 

be someone I probably am not going to treat their hypercholesterolemia 

unless he shows some enthusiasm for it.  (Interviewee 6) 

 

… she will not be a tablet taker, she’s not on tablets for anything, she doesn’t 

believe in headache pills or anything else like that so I can’t see her wanting 

to be on a statin.  (Interviewee 10) 

 

… and then you’ll have other patients who’ll be very keen to try absolutely 

everything to avoid taking the medication … They just would be maybe anti-
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tablet or I suppose anti-pharmaceutical management really, yeah.  

(Interviewee 15) 

 

Trust in statins was perceived as more likely in patients already on other 

medicines, or in patients who knew other people who were using and tolerating 

statins.  Falling cholesterol levels on treatment could encourage a belief in some 

patients that the medication was working (though in others it could prompt 

abandonment of medicines due to a belief that the problem of 

hypercholesterolaemia was now fixed.)  As previously discussed, one participant 

felt that the appearance of side-effects in patients initially reticent to start a statin 

could lead to cessation; the interviewee implied that this may sometimes be a 

covert way of patients asserting distrust in medicines. 

 

An issue allied to that of trust in medicines was that of trust in doctors.  Several 

interviewees implied that a patient’s decision to take a statin could sometimes be 

an act of placing trust in a doctor, rather than a weighing of information about 

benefits and risks of treatments. 

 

I think really that it’s more of a, usually it’s a blind acceptance or a blind 

denial to take tablets.  So they’ll either take all the tablets that you give 

them or they generally won’t take any of them … They generally don’t have 

the time and energy to go through the whole thinking and process of which 

tablet’s for what, and why should I take it.  (Interviewee 7) 

 

… some people totally trust the doctor and go okay, especially the older, 

older patients I find that with, that they’ll say, no you’re the doctor, if you 

think I should take it, I’ll take it.  I think maybe it kind of is a reflection of 

how much … you’ve developed a good rapport with them over this and, say, 

other treatments in the past, and if they’ve confidence in your ability, then if 

you’re sitting there telling them a statin is good they’ll believe you.  While … 

if I just meet them for the first time and say here, start taking this, and give 

them the script, I mean they’re just not going to do it.  (Interviewee 17) 
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Interviewees sometimes used other resources, such as guidelines, risk calculators 

or dietary advice pamphlets to legitimate their views. 

 

They can see that somebody has actually done the research on that rather 

than that this person sitting in this consulting room is saying it’s a great 

thing – it gives credibility to what you’re saying.  (Interviewee 5) 

 

Have you seen that booklet? … Our health education bureau brings it out … 

And it gives a huge information on cholesterol and things like that so that, 

again, people have it in writing and it isn’t just me saying it, that they’ve got 

something to go back on and look at.  (Interviewee 10) 

 

They can see that I'm not just preaching to them because I've got an 

opinion, it's because I've got evidence to support this.  (Interviewee 19) 

 

Some interviewees viewed patients as varying in their tolerance for a long process 

of gradual dose titration; in such patients a higher starting dose might be chosen. 

 

I would rather start low and build to what a dose I’m happy with … but there 

are personalities for whom I don’t think that will work.  (Interviewee 11) 

 

Compliance of patients with prescribed medications was a concern for several 

interviewees.  However, discussion of this overlapped greatly with the above 

issues of discussion of benefits and risks of medicines, and patients’ ideas about 

medicines.  Overall, those factors which tended to make patients accepting of a 

statin were the same factors seen to influence compliance. 

 

Two interviewees with experience of working in Aboriginal health services 

described the need to see compliance in the context of competing priorities in 

patients’ lives. 

 

Like the more chaotic people’s lives are, the less likely they are to be able to 

take medication or focus on preventive things … I guess it’s a measure of 
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control in one’s life … how can you look at trying to control someone’s lipid 

numbers when they’re really about to be evicted …  (Interviewee 3) 

 

Compliance is a huge issue with our clientele, and, you know, 

understandably their lives are sort of quite hectic often, and they often will 

remember their morning tablets, but it gets harder as the day goes on ….  

(Interviewee 7) 

 

Interviewee’s concerns about compliance were often mentioned along with 

frustrations about the difficulty of encouraging lifestyle change.  Many 

interviewees described encouraging lifestyle change and trialling these for several 

months before repeating a test for blood lipids and making a decision on 

prescribing.  This was especially the case for patients who were not at very high 

risk of cardiovascular events.  Lifestyle changes commonly encouraged were 

general dietary changes (especially reducing dietary fat), exercise, smoking 

cessation and weight loss.  Fish oil was occasionally discussed in the context of 

lifestyle changes (though, as discussed below, it was also discussed as a 

pharmacological intervention).  One participant working in Aboriginal health 

wondered about the role of increased traditional bush foods in a healthy diet, but 

felt uninformed as to their nutritional content.  Views on alcohol use usually 

included encouraging reduction of use in patients who were not drinking in 

moderation.  One participant actively encouraged moderate red wine use. 

 

Lifestyle changes were widely seen as difficult to achieve, especially in a sustained 

fashion. 

 

One of my colleagues once said, people will eat what they want to eat 

because that’s what they want to eat, you know.  You just, you can’t, it’s so 

hard to change someone’s diet.  (Interviewee 7) 

 

However, several participants cited atypical examples where significant lifestyle 

change had been achieved. 
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… you do see the odd person who makes a dramatic difference to their 

lifestyle.  Now maybe everyone has that capability and they just don’t have 

the personality to see it through, but most people tend to have a honeymoon 

period and then they kind of slip back into their old lifestyle.  (Interviewee 

12) 

 

... often patients don’t want to change …  They say “just leave it on this for a 

little bit; I’ll try and fix my diet, do diet and exercise and things”.  

Occasionally that might miraculously happen ...  (Interviewee 18) 

 

While GPs tended to see lifestyle changes as a wise foundation for lipid 

management whether or not statins were used, some patients were thought to 

view medicines as a convenient alternative to lifestyle change. 

 

... the attraction, you see, to the whole cholesterol thing is people feel they 

are doing something about their risk, but they have to do nothing.  You 

know?  “I’ll take a tablet”, that’s all.  Whereas their losing some weight, their 

stopping smoking, they’re a lot harder to work on.  (Interviewee 9) 

 

Several interviewees described patients reluctant to start medications who would 

continue to fail to achieve lifestyle change while continuing to describe healthy 

behavioural intentions.  This pattern was seen as likely to cause deferral of a 

decision about commencement of a statin. 

 

So they often take the choice, “oh well I’ll try diet and, you know, maybe fish 

oil or something” and that’s often the choice they make in those people that 

aren’t, that don’t have the risk factors and aren’t on any medicines yet.  And, 

but I’ve seen them dribble on and on and on like that for years.  They’ve had 

high cholesterol.  It doesn’t get any lower, in fact it sort of creeps up a bit, 

but we’re all a bit reticent to start them on a tablet.  (Interviewee 7) 

 

The really difficult ones are where they're smoking and that's increased their 

risk so much, and you just think, if they would just quit smoking then I 
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wouldn't have to put them on this [statin].  They go, yeah, yeah, yeah, I'll 

quit smoking and then they don’t quit smoking ... And you're holding off 

your decision on this pending quitting smoking.  (Interviewee 19) 

 

However, when such patients were not at high risk, such indecision could be 

tolerated, as it could coexist with ambivalence on the part of the doctor as to the 

need for a statin. 

 

A minority of interviewees discussed other environmental or social barriers to 

lifestyle change.  One interviewee perceived an association between low 

socioeconomic status and unhealthy lifestyle behaviours.  Another saw healthy 

food as difficult to find in some of rural Australia.  Another felt that government 

policy should shift significantly from funding medications to funding policies 

that would encourage healthy lifestyle change.  In general, though, lifestyle 

change was discussed as an individual endeavour, reliant on the will of the 

patient. 

 

3.2.3     Choice of drug and dose 

 

3.2.3.1     Statin choices and doses 

 

Choice of statin and dose varied greatly between prescribers.  Atorvastatin was 

often cited as a first-line statin choice in both Australia and Ireland.  Rosuvastatin 

was cited as a routine first-line choice by several Irish interviewees, but no 

Australian interviewees.  Two interviewees (one from each country) spoke of 

simvastatin as a routine first-line choice.  However, many interviewees were open 

to changing to a different statin.  Reasons given for preferences for various agents 

were manifold. 

 

Several interviewees described having a shortlist of a few drugs they were more 

familiar with in different therapeutic classes; this applied to statins as well as 

other drugs. 
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I have my own little drug formulary in my own head … That would mean I 

have a statin of comfort, I have antibiotics of comfort, I have 

antihypertensives of comfort … And I’m quite slow to prescribe outside that.  

(Interviewee 17) 

 

Several more experienced interviewees recognised that their favoured drugs had 

altered in phases over the years, in accordance with changing evidence and 

prescribing trends.  One interviewee preferred to prescribe a variety of statins 

because previous experience of a favourite statin being withdrawn from the 

market had caused a significant spike in workload and concern to patients. 

 

The two interviewees with experience working in Aboriginal medical services 

described their experience of working with a limited range of statins, due to the 

need to restrain the variety of drugs that could be made available across a 

network of small and geographically dispersed clinics.  For example, atorvastatin 

and simvastatin were the two statins on the standard drug list in Aboriginal 

medical services in the Kimberley region.  In order to streamline access to statins 

in remote communities, patients who had been started on other statins in larger 

metropolitan areas would be routinely swapped to one of the statins on the 

regional drug list.  Both of these interviewees expressed comfort working within 

this limited repertoire of choices; it was seen to help build confidence with the 

drugs in the communities, and therefore aid with adherence. 

 

The most commonly cited reason for a particular statin being favoured seemed to 

be interviewees’ experience of seeing lipid lowering successfully achieved on that 

medicine.  This seemed the most common explanation for interviewees’ 

preference for atorvastatin (and, in Ireland, rosuvastatin). 

 

Selecting one is … based largely on experience … and we like to see that what 

we use works.  So if we, and if through follow up you see a, you know, good 

response which you perceive to be a number dropping then that reinforces 

your belief.  (Interviewee 13) 
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I think the main thing when they came out first, and particularly with 

Lipitor [atorvastatin] is that when I started using it when it came out first, 

you would see kind of, you know, dramatic drops in cholesterol very, very 

quickly compared to Lipostat [pravastatin] and simvastatin that were there 

before that  (Interviewee 15) 

 

… don’t waste your time taking the rest, otherwise I’ll be fiddling around 

taking blood samples from you for the next two or three years … it’s easier 

probably just to start off on Lipitor or Crestor [rosuvastatin] … They work 

quicker … (Interviewee 8) 

 

Characteristics of the patient could sometimes influence the choice of drug.  

Occasionally, this was driven by interviewees’ understanding of evidence 

supporting the use of statins for certain indications.  One interviewee thought 

simvastatin was the statin with best evidence for patients with diabetes.  Two 

explained their belief that atorvastatin had the best evidence for patients at very 

high risk, including secondary prevention.  Overall, though, only a minority of 

interviewees explicitly tailored drug choice to risk level or diagnosis.  Only one 

interviewee discussed the dilemma of newly marketed statins lacking evidence of 

effectiveness on hard outcomes such as cardiovascular events. 

 

GPs’ perceptions of their patients’ personality styles could also occasionally 

influence choice of drug or dose.  Two interviewees described choosing a more 

potent statin or a higher than usual starting dose for patients who they felt might 

be impatient with a gradual process of up-titration.   

 

Many interviewees described adjustment of doses or choices of statins based on 

lipid levels achieved after treatment.  However, there were a variety of 

approaches to initial dosing.  More commonly, interviewees described starting at 

a low dose (such as 10 milligrams of various statins) and adjusting up; fewer 

interviewees began with a moderate dose (20 to 40 milligrams), while one 

interviewee preferred to begin with a high dose and adjust down.  One 
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interviewee viewed cardiologists as habitually prescribing statin doses that were 

too high, and saw it as his responsibility to reduce doses. 

 

Rosuvastatin was fairly new to the Australian (but not Irish) market at the time of 

these interviews; this seemed to explain the difference in opinion on its first-line 

status between participants from the two countries.  Several interviewees were 

concerned about its possible side-effects, a lack of independent information 

about its place in therapy, or simply the fact that it was new. 

 

A minority of interviewees described cost as having a significant role in their 

statin preferences.  This was the case for both of the interviewees who favoured 

simvastatin as a first-line choice.  Perceptions of relative cost-effectiveness of 

statins were quite variable though.  The three Irish interviewees who discussed 

choosing a particular statin based on cost each cited a different drug as being a 

better choice (pravastatin, rosuvastatin and simvastatin respectively).  (Cost will 

be explored in more detail in section 3.2.5.)  Another influence on statin choice 

for a minority of interviewees was the reputation for side-effects of certain 

statins, but there was no apparent consensus as to which statins were more likely 

to cause side-effects. 

 

While the decision to prescribe a statin at all was (as described earlier) 

sometimes a shared decision made with the patient, the choice of a particular 

member of the statin class seemed largely driven by the doctor.  Uncommonly, 

though, choice of a particular statin could be influenced by a patient having trust 

in the drug because of it being taken by an acquaintance or family member. 

 

Several interviewees felt that there might be little real difference between the 

members of the statin class, and that their choice of a particular statin could be 

somewhat arbitrary. 

 

I’ve got a feeling it probably doesn’t matter a hell of a lot at the low risk end 

… But, yeah, atorvastatin seems to have got a higher slice of my prescribing 
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in the higher risk patients … I think I’ve still started a few people on 

simvastatin … And I’m not quite sure why, to be honest.  (Interviewee 4) 

 

There’s, as I said Lipitor and Lipostat would be the two obvious ones.  Lescol 

[fluvastatin] and Crestor would be the other two, and it’s a case of what do I 

think as I write with the pen.  (Interviewee 10) 

 

You know, I think the actual … individual drugs are quite similar … I think 

they’re promoted as being in a different coloured box, in a different number, 

in a different, to make them different and individual.  Ultimately I think they 

all inhibit the same enzyme.  (Interviewee 13) 

 

Several Irish interviewees acknowledged the importance of pharmaceutical 

manufacturing to local industry (a significant amount of atorvastatin, for 

example, is manufactured in County Cork).  This could sometimes affect statin 

choice. 

 

No, yeah, I probably have a favourite.  Because there’s a Pfizer plant in Cork 

many people have contact with somebody who works for Pfizer, so I tend to 

choose Lipitor. (Interviewee 11) 

 

For me as well prescribing anything, if I have two things (it doesn’t really 

apply so much in statins) but if I’ve got two things that are equally effective 

I’ll go with the Irish product really.  (Interviewee 16) 

 

In summary, choice of statin and dose was quite variable amongst the sample of 

interviewees, despite a trend favouring atorvastatin in both countries and 

rosuvastatin in Ireland.  Many interviewees were comfortable with using a 

shortlist of statins better known to them; such shortlists were often arrived at 

personally, but were not unwelcome when externally imposed.  In-practice 

experience of lipid-lowering potency seemed the most powerful factor 

influencing choice of drug, while other factors included doctors’ beliefs about 

evidence, patient attributes, novelty of drug, side-effects, costs, and local 



 112 

pharmaceutical manufacture.  Not all interviewees, though, felt that the choice of 

a particular drug within the statin class was important. 

 

3.2.3.2     Other lipid-lowering medicines 

 

Lipid-lowering medicines other than statins were not a main focus of this 

research, but they were often touched on by interviewees. 

 

Niacin was not mentioned at all in the interviews.  Cholestyramine was 

mentioned by only two interviewees and in a historical sense; no interviewees 

described bile acid-binding resins as being part of their current repertoire of 

lipid-lowering options.   

 

No interviewees viewed fibrates or ezetimibe as first-line lipid-lowering choices.  

Fibrates and ezetimibe were instead viewed as potentially useful additions to 

statins (in patients not otherwise reaching lipid targets), or as alternatives in 

patients intolerant of statins.  The limited references to fibrates in the interviews 

implied that these may be preferred by some interviewees for patients with 

higher triglycerides despite statin use.  Experience and comfort with fibrates was 

variable; one interviewee described having many patients on a combination of a 

statin and fenofibrate, but many other references to fibrates emphasised their 

infrequency of use. 

 

Ezetimibe was the most frequently discussed non-statin lipid-lowering agent.   

Again, attitudes were variable.  Two Irish interviewees described using ezetimibe 

in combination with a statin fairly often, believing in the principle that a 

combination of two medicines in moderate doses seemed more logical and 

perhaps less liable to cause side-effects than a large dose of a single statin.  (One 

of these interviewees had paused in his prescribing of ezetimibe since a possible 

link to cancer had been described.)  More interviewees, though, described limited 

experience with ezetimibe.  No interviewees specifically discussed any concerns 

about the lack of cardiovascular endpoint evidence for this medicine. 
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Only two interviewees mentioned plant sterols.  One recommended these to 

younger dyslipidaemic patients in whom statins were not yet felt to be indicated.  

The other felt that these were impractical due to the quantity of plant sterol-

enhanced food that would need to be eaten to significantly reduce cholesterol.  

Again, no concerns were raised about the lack of hard endpoint evidence for 

these substances. 

 

Finally, six interviewees mentioned some form of omega-3 fatty acids.  These did 

not appear to have a firm place in routine therapy.  Instead they were discussed 

in the context of lifestyle interventions, or as a compromise intervention when 

GPs felt a statin was indicated but patients were reluctant.  One interviewee 

prescribed these for a patient with significant hypertriglyceridaemia, but this 

diagnosis was described as an unusual problem for her. 

 

Overall, it was clear that statins were the lipid-lowering drugs of first choice in 

most patients for all interviewees.  Amongst non-statin lipid-lowering 

medications, ezetimibe was most likely to be discussed.  There was no significant 

discussion of the evidence base for non-statin lipid-lowering therapies. 

 

3.2.4     Influences on GPs’ statin prescribing 

 

The interviewees described many influences on their statin prescribing beliefs 

and behaviours.  These include traditional sources of knowledge such as 

educational programs or events and publications.  However, social influences on 

knowledge about statins, particularly from other doctors, were discussed more 

frequently in terms of actual impact on prescribing.  Also, the most oft-discussed 

sort of influence was the pharmaceutical industry.  Finally, experiential learning 

was an important source of knowledge for participants. 
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3.2.4.1     Formal education or training 

 

The influence of university education or vocational training on knowledge of 

statins depended greatly upon how long ago interviewees underwent this 

training.  For some interviewees, their initial education predated the introduction 

of statins. 

 

I know when I went through med school people weren’t too excited about 

cholesterol, and the treatments in those days were using Questran 

[cholestyramine] … (Interviewee 2) 

 

Even for those who had learned about statins during their training, much had 

changed.  Guidelines had been altered, the pool of patients for whom statins were 

indicated had expanded, the number of available statins had grown, and 

prescribing rules had changed. 

 

I suppose initially it was like, you know, going through the medical training 

scheme, GP training scheme.  At that time when I was going through college 

the, you know, the 4S study had just been published and, you know, it was a 

big thing at the time.  And so that was kind of my initial sort of I suppose 

learning about them.  (Interviewee 14) 

 

… it’s interesting isn’t it that it’s changed quite a lot in the 10 years since, or 

whatever, 15, 20 years since we were at medical school.  I think hardly 

anyone was on a statin in those days and it does seem that almost everyone, 

particularly where I work, is on a statin or should be on one, according to 

the guidelines.  (Interviewee 7) 

 

… sometimes you get these ideas that are implanted in your head when 

you’re working in the hospitals … I think the evidence slowly but surely is 

shifting a little bit off that.  (Interviewee 16) 
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Also, for one interviewee, involvement in teaching medical students had helped 

to challenge and update ideas learned in her hospital-based years. 

 

Only for the participants currently in their training program did vocational 

training seem a particularly important influence; the personal influence of 

supervisors seemed most important. 

 

… when you start first you just copy what your trainer does … Well that’s 

what I definitely, what I did, and like whatever he prescribed, I prescribed 

too, and I just accepted it completely unquestioning.  (Interviewee 17) 

 

I think I started one or two people on Crestor earlier in the year because 

that’s what we had in the cupboard.  Then I talked about it with my 

supervisor and she thought that there wasn’t enough evidence yet for 

Crestor.   And I should, if I was going to use anything, then perhaps Lipitor 

would be the one with the most evidence for it and that would have been 

probably more appropriate to use that.  (Interviewee 18) 

 

Meetings were mentioned by about half of the interviewees as an important 

influence on knowledge of medications.  These included both commercially 

sponsored meetings and hospital or peer-led meetings.  These were not richly 

described by participants, though.  Several Irish interviewees particularly valued 

the continuing medical education (CME) meetings organised by the Irish College 

of General Practitioners.  In these meetings, groups of GPs would be provided 

with information and evidence to consider, and a person who had learned more 

about the topic would act as a resource person rather than present didactically.  

Such meetings were not described in the Australian context, though one 

Australian interviewee had experienced similar meetings in New Zealand, and 

lamented their absence in Australia.   
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3.2.4.2     People 

 

Most interviewees acknowledged specialists and hospitals as important 

influences on their statin prescribing.  There were several mechanisms by which 

this influence was exerted.  The most direct was when hospital doctors or 

specialists commenced a statin for a patient (usually in a patient who had 

vascular disease; GPs seemed to routinely continue to prescribe statins in this 

situation).  Other methods of influence included contact from specialists via 

letters about specific patients, specialists giving talks (as discussed previously), 

or, less often, direct conversations with specialists about specific patients.  

Written or personal contact with specialists was useful in guiding GP prescribing 

for the patients being discussed, but also had a broader educational role with 

regards to statin prescribing in general. 

 

And I guess a bit from letters from specialists, who you sort of see how their 

prescribing patterns are changing and some of the better ones do give you a 

little bit of a rationale if they’re, not all of them, but some, when they’re 

changing your patients’ drugs, they do give you a bit of a hint as to what 

they’re doing.  (Interviewee 6) 

 

I've got a particular cardiologist I use, to speak to quite a lot, and sometimes 

I just expand on what I've been talking about that patient too.  So I might 

say, so what if I didn't have him on that, what could I do?  What would I be 

missing out on?  And they are quite happy to elucidate.  (Interviewee 19) 

 

Participants varied, though, in the channels by which they felt specialists were 

most influential.  Also, a minority of participants viewed specialists as not being 

an important influence.  Some of these participants felt that specialists tended to 

be too eager to medicalise cardiovascular risk, or too aggressive in dosing of 

statins. 

 

… talks I don’t think have had much impact, and I’ve usually disbelieved 

some of what I’ve been told ... Because I think cardiologists, because they – 
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and perhaps justifiably, because they see a higher risk population – have a 

tendency to treat everybody with statins, irrespective of risk, just because if 

someone with low risk strays into their room, that’s bad luck ... And you get 

the statin because you got there!  (Interviewee 4) 

 

… all the cardiologist wanted to do was push, push, push medication ... I 

don’t think [cardiologists] even weigh them, let alone talk about their 

lifestyle in terms of weight, because you never get any comments back in the 

letters you get about management of weight ... I’m very, very disgusted with 

cardiologists.  (Interviewee 5) 

 

Specialists could occasionally be a source of uncertainty, when different 

specialists held conflicting views.  One example was a geriatrician’s emphasis on 

avoiding polypharmacy versus cardiologists’ tendency to prescribe statins and 

other medications for cardiovascular risk.  Another was variation in specialists’ 

recommendations on what sort of lipid targets to aim for: 

 

I mean some of the cardiologists would be saying two or maybe even as low 

as maybe 1.7 or something like that, you know … It depends on which 

cardiologist you’re talking to.  (Interviewee 15) 

 

A variety of views were expressed about the influence of fellow GPs or GP 

registrars on interviewees’ prescribing.  About half of the interviewees discussed 

such peers as an influence on their prescribing.  Influential conversations with 

peers could happen casually but were more often described in the context of 

meetings.  In Ireland, these particularly included the small group CME meetings 

described earlier.  Practice meetings and journal club meetings were also 

occasionally described. 

 

And the other thing I do is talk to colleagues.  So I talk to [my spouse (a 

GP)] and I talk to my sister in the UK because she uses similar drugs and 

sometimes she has quite a different perspective on things.  So often I just 

talk to other colleagues.  Or I talk to my colleagues at work - they're quite 
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well informed.  So we have practice meetings and I just say, what do you 

think of this, how are you using it?  (Interviewee 19) 

 

When I came [to Australia] my practice changed, primarily through 

discussions with the doctors here who were very – Lipitor had obviously 

been very well marketed here (laughs) … but I guess I was convinced by their 

arguments that that was probably a better way to go, it had been around a 

long time by then, and had I guess proven to be more potent without an 

associated increase in side effect.  So I changed over, and I really hardly ever 

use simvastatin now.  (Interviewee 1) 

 

There was a perception for some interviewees that GPs are relatively isolated 

members of the health workforce; this isolation could make learning from 

colleagues difficult. 

 

General practice is a little isolating.  I know what my partner is doing but I 

don’t know what the people down the road are doing.  (Interviewee 11) 

 

Overall, peers seemed less influential than specialists, but were often valued by 

those GPs who cited them as an influence.  As discussed in section 3.2.4.1, 

“trainers” or “supervisors” (GPs who were mentoring doctors in training) were 

described as having a significant influence. 

 

Health professionals other than doctors were barely mentioned as an influence 

on prescribing; only one interviewee mentioned an influential pharmacist who 

had contributed to local prescribing guidelines for regional Aboriginal health 

services. 

 

For both specialists and peers there was evidence that interviewees used these 

influences not just as a source of information, but as behavioural models against 

which interviewees compared their prescribing.  In doing so, interviewees could 

check that their own prescribing fell within a range of what was normal in the 

prevailing culture of statin prescribing. 
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I do go to CME and if I find I’m the only one doing something at CME, I may 

completely look at what I’m doing, but I don’t think that has arisen with 

statins.  (Interviewee 11) 

  

I think the way we think is multi-faceted.  There’s our knowledge base, 

there’s our intuition, there’s our own experience which we take quite 

seriously, and which sometimes flies in the face of what we’re told, but I 

think moderation is my motto where I don’t like people doing extreme 

things, and also if you look at every cardiologist, if every single cardiologist 

and physician and endocrinologist was doing the same thing, I’d take more 

notice of it but when you have kind of outlying people who make very strong 

decisions either way, you’ve got to question their decisions.  (Interviewee 7) 

 

Yes and the other thing is that the physicians don't follow [the PBS 

guidelines] … And often the articles that you read, the journals don't support 

the PBS guidelines and they often say “although this contravenes PBS 

guidelines”.  So then you think it's reasonable not to follow them because 

most of your colleagues aren't.  (Interviewee 19) 

 

One interviewee seemed comfortable being an outsider to behavioural norms. 

 

And whenever we discuss statins [at CME meetings], like my thoughts are 

not quite the same as theirs … But then frequently I don’t know if a lot of 

them know what they want to achieve.  Or if they do the fasting cholesterols 

as often as I would.  Probably every three months or six months and achieve, 

otherwise you’re wasting your time, you know.  (Interviewee 8) 

 

Overall, though, the interviewees suggested statin prescribing could be seen as a 

cultural, or socially-mediated phenomenon. 
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3.2.4.3     Pharmaceutical industry 

 

The type of influence most discussed by interviewees was that of promotion by 

the pharmaceutical industry.  This seemed testament not only to the fact that 

interactions with pharmaceutical industry were common, but also to the fact that 

many interviewees saw doctors’ interactions with industry as a subject of 

controversy. 

 

The most common pattern of interaction with the pharmaceutical industry that 

participants described seemed to be a stance of engaging with industry despite 

scepticism about their promotional messages.  A majority of interviewees saw 

drug representatives: some only very occasionally, but some more regularly (one 

saw representatives daily). 

 

Many GPs acknowledged the intent of promotion as being to influence 

prescribing for the company’s financial gain. 

 

… that’s what drug reps do, they try and bias you towards prescribing their 

drugs, that’s their job … (Interviewee 1) 

 

They’re multinationals and all they want to do is make money …  

(Interviewee 2) 

 

Some acknowledged that this could affect other doctors, and a handful 

acknowledged that this might affect their own prescribing.  To the extent that 

this was acknowledged, participants mainly described it as affecting the memory 

of particular statin names, or the choice of one statin over another equivalent 

statin, rather than the decision to prescribe at all. 

 

Does it influence you?  Of course it influences you, and anyone who says it 

doesn’t really I think’s being a bit naïve, do you know? ... Like, you know, it 

may very well be that you’ve two particular ACE inhibitors, or whatever, 

standing next to each other, and you prescribe the one that Johnny Murphy 
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was in last week, and sure you like Johnny, you get on well with him, and he 

happens to be promoting this particular one, and the sample went over the 

thing, and that’s fine.  And you happen to write that one up compared to the 

other one even though there’s very little difference between the two.  So, I 

think that’s human nature.  If that wasn’t working, the drug companies 

wouldn’t be doing it.  Do you know?  But do they influence you enough that 

you would do things that if you took a step back from and saying “no, I don’t 

think I should be doing that”?  I’d like to think they don’t.  (Interviewee 9) 

 

They market [Crestor] so aggressively it gets my hackles up and yet I still 

seem to prescribe it (laughs) because there are statins that I don’t prescribe 

and probably because they’re not marketed to me.  (Interviewee 11) 

 

Now, I think, I certainly haven’t prescribed based on the sort of the approach 

that, you know, the various drug reps make as they come through … On the 

other hand if a name is easy to remember, it tends to be used more often.  

(Interviewee 13) 

 

We had a GP conference recently and it was Crestor based, and I actually 

nearly came home writing Crestor.  (laughs)  You know, because you do.  It 

does work, like there’s no doubt it does, like, you know if you go somewhere 

and they give you free dinners and free drinks and supply great bands and 

great dancing and like you do remember the name, like ...  (Interviewee 17) 

 

Some interviewees felt that the encounter with the pharmaceutical representative 

could be used to the doctor’s advantage, by using representatives as a source of 

information beyond their prepared promotional spiel. 

 

I utilise them as a source of information.  I don’t think they realize that 

when they come and see me.  Because obviously they’re flogging their drugs, 

but at the same as they flog a drug they’ve actually got to have had some 

research done.  And that’s what I earmark them for, what’s actually been 
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done.  What’s new with the medication, and what are the benefits.  And I try 

to drive my questions rather than their promotion.  (Interviewee 2) 

 

Some interviewees described finding some representatives more trustworthy or 

amiable than others; this could affect interviewees’ willingness to meet them. 

 

… the majority I don’t find helpful.  There’s one or two I can think of over 

time who I’d happily see, you know who do give you a fair representation of, 

you know, a précis of their product’s worth that’s honest.  (Interviewee 6) 

 

No interviewees described accepting messages from pharmaceutical companies 

uncritically.  Two interviewees described the overt use of promotional techniques 

with doctors as an “insult to [their] intelligence”.  Several felt that information 

from representatives, while not untruthful, was likely to be partial, presenting 

more positive features about the marketed drug and omitting negative features, 

or emphasizing relative rather than absolute statistics. 

 

I mean I guess it’s just a bit of an insult to our intelligence, well I suppose it 

isn’t, ‘cause it obviously works, or they wouldn’t do it, so it’s probably an 

accurate assessment of our intelligence, but it just annoys me when people 

come and attempt to bamboozle you with colour graphs which present, you 

know, very, not distorted statistics, but very selected statistics which, you 

know, attempt to show their product in a good light, highlight minor points 

of difference between their drug and some other drug.  (Interviewee 6) 

 

Several interviewees looked for reasons to fault research presented by 

representatives, such as trial design or sponsorship issues. 

 

I argue with drug companies, I tell them it’s bullshit or whatever, and they 

have to come back with articles which are not paid for by the drug company 

so we can get some unbiased information ... When I get an article from a 

drug company I’ll read the title, I don’t even read the abstract, I go to the 
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back of it and see who paid for it, because if it was paid for by the drug 

company – throw it away.  (Interviewee 5) 

 

I mean if they come in and they say “well we had 1500 people in a trial”, I say 

“well when you’ve got about 15000 I might think about it”, and I wait, and I 

have, and it has paid me well to wait even though patients may come in.  

(Interviewee 10) 

 

However, others acknowledged the difficulty of thoroughly critically appraising 

the offered evidence for themselves, 

 

I mean I suppose they’re always going to give you a biased opinion, they’re 

always going to tell you their product is best, and you want to be very 

careful … I know that they’ll always give you the relative risk ratio, when 

what you should be looking at is the absolute risk, but even still, like my 

knowledge would be patchy enough on that area that I wouldn’t, do you 

know, that I want to be careful what I take from the drug reps … If you were 

to do it properly you’d have to have a look at the trials yourself and interpret 

them yourself …  (Interviewee 17) 

 

For one interviewee, this was a reason to avoid seeing drug representatives. 

 

I never talk to the pharmaceutical reps … They don't answer my questions, I 

feel they just hand me articles, studies.  And I like Australian Prescriber 

because it does the interpretation of the studies for me.  Because then I have 

to start thinking about is it a good study?  Has it got a decent sample size?  

And I don't have the time to do things like that.  And I don't feel that the 

drug rep’s able to do that for me either.  They've got a vested interest in 

telling me their drug’s fantastic.  Why would I want to listen to them?  

(Interviewee 19) 

 

In all, three interviewees described entirely avoiding drug representatives.  For 

one, the decision to avoid pharmaceutical company influence was an active one. 
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I think I’ve tried as far as possible to ignore it.  I’m sure they have had an 

effect, obviously, I mean they do, they’ve spent a very large amount of 

money on advertising statins, for good reason.  I see their influence as 

pervasively evil in this area … I think they’re largely responsible for the huge 

overprescription in low risk people.  And it’s in their interest to do that.  

There’s more low risk people than high risk people, so you want to target 

them.  And I just think it’s bordering on, you know – what could you call it – 

commercial unethicality to subtly suggest that lots of people need their 

cholesterols lower.  I think they’ve been extremely successful at it … I haven’t 

seen drug reps for a few years.  (Interviewee 4) 

 

The other GP who eschewed representatives did so because his practice had a 

policy of not allowing drug representatives to visit, and he had adopted this 

policy on commencing work at the practice.  Two other GPs largely avoided 

representatives on similar grounds of past or present practice policy.  One 

worked in Aboriginal health, and found that the policy of having a limited local 

area drug formulary (as described in section 3.2.3.1) tended to inhibit drug 

representative interest in visiting. 

 

At the other end of the spectrum of industry engagement, one interviewee had a 

nurse employed by Pfizer attend his practice regularly to provide free lipid, 

glucose and blood pressure screening to his patients.  Also, as touched on in 

section 3.2.3.1, some Irish interviewees felt that the pharmaceutical industry had 

an important role in creating local employment, and therefore merited at least 

tolerance or even active support. 

 

I know some people feel very strongly about drug reps and we shouldn’t see 

them and all that, and blah blah, but I mean I think they’re doing a job as 

well and like a lot of people work for the drug companies.  Do you know 

Ringaskiddy here in Cork, a load of people that I know work down there.  

(Interviewee 17) 
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A single interviewee described having participated in two trials of statins: one 

was the PROSPER trial (of pravastatin),18 and the other was of atorvastatin.  

While these were not typical examples of direct advertising, they were still seen 

by the interviewee as having potential promotional effect. 

 

Information sources independent from industry were noted and valued by about 

half of the interviewees.  There were written examples in both countries, and 

Irish interviewees also commented on the independent nature of the ICGP’s CME 

meetings.  Written example included products of the National Prescribing 

Service in Australia, the Australian Medicines Handbook, and the Therapeutic 

Guidelines books.  In Ireland, the National Medicines Information Centre of St 

James's Hospital was twice cited as a source of information, as was the UK 

publication Drug and Therapeutics Bulletin. 

 

There was therefore a spectrum of attitude and behaviours relating to the 

pharmaceutical industry and its potential effect on doctors’ prescribing, with the 

most common position being a cautious and sceptical engagement with industry.  

This could often exist alongside the use of industry-independent information 

sources. 

 

3.2.4.4     Publications and media 

 

Guidelines on lipid management were mentioned as an influence by some GPs, 

but it was common for these to be mentioned in rather vague terms.  Four 

Australian interviewees described using targets from the National Heart 

Foundation (NHF) guidelines, but one felt the guideline targets were 

unrealistically difficult to reach, two mentioned a total cholesterol target which 

was not present in the latest edition of the NHF guidelines, and one mentioned 

the NHF guidelines only to say that she did not use them any more because they 

were too long and convoluted.  Two Irish interviewees mentioned treatment 

targets derived from guidelines, but only one ventured to name these, seemingly 

incorrectly, as the Irish College of General Practitioners (ICGP) guidelines (she 

presumably meant the European Guidelines which were discussed in section 
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1.2.2.5).  One GP denied any influence from guidelines, and five did not discuss 

guidelines as an influence.  The interviews therefore suggest that guidelines have 

limited direct impact on GPs’ prescribing of statins; instead of reading actual 

guideline documents, GPs tend to become aware of the guidelines’ main points 

indirectly through secondary sources. 

 

The most common theme to emerge around discussion of guidelines was of 

difficulties caused when guidelines changed, or by inconsistencies between 

guidelines and laboratory report reference ranges, other guidelines, or PBS rules.  

Interviewees in both countries found change and inconsistency hard to accept. 

 

I suppose the only challenges really are that the goal posts keep shifting.  

(Interviewee 6) 

 

And I mean they are changing and, sort of in the beginning it’s always hard 

to accept them because they seem particularly extreme, but gradually it 

wears you down and if you begin to say it yourself, you think “where the hell 

did that come from?”.  And so for example the 4.0 for diabetes, a blood 

pressure 130/80, you know you think, “come on”, but still you do need some 

point at which you can measure everything that’s off.  It doesn’t necessarily 

mean you achieve it, but at least you know where you’re going. 

(Interviewee 12) 

 

Well I probably couldn’t quote you the guidelines to the, you know, what are 

the ... you’re recommended to treat somebody whose fasting cholesterol is 

over 5.2, is it over six, is it over 4.9? … I couldn’t quote you the WHO 

criteria, you know ... I think they’ll always change and they’ll always be, I 

suppose, going back over guidelines ...  (Interviewee 13) 

 

All the lab forms I’ve been using have old levels less than five point five type 

of cholesterol and so on.  So I don’t really know why they haven’t changed, 

any of the labs haven’t changed them yet … [it is awkward] when you’ve got 
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another level sitting there and they probably think, oh look I’ve hit the 

target, but really they’re a long way from it.  (Interviewee 18) 

 

… for some reason with statins there are so many conflicting guidelines and 

recommendations that it just seems hard to know which is the most 

appropriate one …  (Interviewee 19) 

 

One interviewee suggested that stable patients with previous vascular events 

were particularly vulnerable to being forgotten when targets tightened. 

 

… let’s say I have a patient who’s had an MI 10 years ago and they’re 

perfectly well and I have to stay alert to the fact that the cholesterol I was 

very happy with three years ago doesn’t fulfil the current guidelines …  

(Interviewee 13) 

 

Apart from guidelines, interviewees mentioned other publications as potential 

influences.  However, it was uncommon for interviewees to directly describe the 

influence of written sources on their statin prescribing.  More often, interviewees 

described their usual reading behaviour in the abstract, without anecdotes of 

how publications had actually influenced their prescribing of statins. 

 

Typically, participants described a passive, opportunistic pattern of looking at 

literature (often free literature) that was sent to them. 

 

I don’t read a bucket-load of research papers or anything, and I get most of 

the medical journals and glance through those … I’ll read things like the 

Australian Family Physician, Modern Medicine, quickly glance through the 

Medical Observer and Australian Doctor … filtered information, I’ll look at 

those …  (Interviewee 2) 

 

I suppose you’re looking at things like the articles in some of the press.  

Forum magazine from the ICGP is usually quite good at doing synopses on 

various things every month … you have the old medical throwaways come up 
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with some gems every now and then … we have the National Medicines 

Board and that sort of thing putting out things every now and then, and St 

James’ have the medical information, drug information centre, and they 

bring out something every month, and that sort of thing.  (Interviewee 9) 

 

A minority of interviewees described a combination of passive and active 

information seeking. 

 

I would read from time to time ... Well, Forum would be the College Journal 

which would be the one I would read most frequently, and after that then I 

suppose I’d go on the internet if I was particularly interested in something, 

and I probably would be impressed by say BMJ or Lancet probably, New 

England Journal, but they’re all opinions.  (Interviewee 12) 

 

AFP, Medicine Today, anything that lands on my desk ... Sometimes I look 

things up ... as soon as I've seen an ad for a new drug I often just look up 

Australian Prescriber or something like that and see if it's got any relevant, 

like I did with that new smoking one, you know, quitting smoking drug.  

(Interviewee 19) 

 

Only three interviewees gave clear examples of how articles influenced their 

lipid-lowering drug prescribing.  One described a clear link between an industry-

independent publication and a prescribing decision, and another described 

keeping articles as reference materials on this subject. 

 

So I looked up the Drugs and Therapeutic Bulletin … it’s given out by one of 

the hospitals here about what’s the best practice, and I followed what that 

said to do and I started on her.  (Interviewee 17) 

 

… over time I’ve ripped out a few articles on what to do with the difficult 

hyperlipidaemias … So, I probably tend to refer to them … you know, a 

review of the little ‘add on’ things you can do, whether it’s fish oil or 

whatever.  You know, the combination things that you can do or the other 
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lifestyle modifiers.  So, as I say, I don’t see that often enough to have it at the 

tip of my fingers, what I’m gonna do, but I usually get it out and look at 

their cholesterol patt, their lipid profile and try and decide what they need 

added in to their regime.  (Interviewee 6) 

 

The other interviewee had read various articles on this topic very critically, 

including chasing references and contacting authors.  This interviewee admitted 

to a special interest in this topic, though. 

 

I guess it’s probably things like MJA and BMJ that start the ball rolling, and 

then if there’s a paper that’s somewhere else that’s particularly relevant to it 

I might fish it out.  I mean I have looked at the sort of lipid things in Aus 

Doc or AFP … But I might look at the references for those … the lipid 

enthusiasts tend, I think, to be a bit more medication-happy than I am, I 

think … for instance, the one I mentioned where this guy thought that you 

still treated the high totals with the high HDLs, I looked at the original 

paper that he cited and I couldn’t see anything there that supported that … I 

don’t do that for every topic … I think I tried where possible, unlike in many 

other areas probably, I’ve tried where possible to have a look at the evidence 

for this, just because it was something that I was interested in following up.  

(Interviewee 4) 

 

At the other end of the spectrum, some interviewees did not value reading, and 

explicitly preferred other sources of learning. 

 

… you get tired of reading, don’t you? ... A bit boring, it is boring!  

(Interviewee 8) 

 

I wouldn’t spend much time reading.  It would be more going to lectures.  

(Interviewee 10) 

 

Other forms of media were not often cited as an information source by 

interviewees.  One interviewee found a regular email service associated with the 
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(Australian) ABC Radio National Health Report radio program to be a useful way 

to keep in touch with current medical issues.  Another interviewee, who was 

interviewed in the week of publication of the JUPITER trial,25 illustrated how the 

results of a major trial may first be heard through mass media. 

 

… if I was to go with everything that the evidence suggests that I go with, I 

think everybody in my practice would nearly be on a statin, especially with 

the recent developments this week … I can’t even reference it, but it was on 

the news even yesterday or the day before … do you know I can’t say for 

definite, it, but what it’s suggesting is a huge reduction in future 

cardiovascular events for people with a normal cholesterol being put on a 

statin.  (Interviewee 16) 

 

However, mass media were also portrayed as a nuisance, because of their capacity 

to misinform patients. 

 

… what annoys me more is when the pharmaceutical companies start 

marketing their drugs through the popular media … and the patient cuts it 

out and comes in to me saying, “did you read this?”, and I said, “yes I did” … 

And they said, “but I want that drug” … So I just, that’s a no-no with me.  So 

when they start marketing it through the popular media I refuse completely 

to deal with it at that stage.  (Interviewee 10) 

 

Well the biggest concern is the Sunday Times and what they’ll decide next ... 

what Lipitor has or hasn’t done, that’s the biggest risk, the number of 

patients who phone me on Monday because they read something 

somewhere… (Interviewee 11) 

 

The internet was mentioned by a minority of interviewees, and often as a gateway 

to the journals discussed earlier.  Two interviewees named specific internet-based 

information sources including the Cochrane Collaboration, the TRIP database 

and GP Notebook as being useful, though specific influences on statin prescribing 
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were not described.  Another interviewee used a commercial pharmacy internet 

site to estimate medication costs for patients. 

 

Descriptions of “the evidence” by interviewees were often rather impressionistic, 

without clear description of particular studies.  Several participants shared their 

thoughts on reading primary research papers.  With the exception of the 

participant above who had a special interest in the lipid-lowering therapy topic, 

interviewees did not seem to read such research papers.  Several interviewees 

acknowledged the importance of these papers, but felt that it was not practical 

for them to read them personally; they trusted that this had been done by the 

authors of the other resources on which they relied, or in one case, the 

pharmaceutical company.  

 

Never, ever ... Because I don’t see that as my job.  I don’t see that as my role.  

I don’t see it really as being useful.  I haven’t got the time or the ability or 

the desire to go and look at all the studies and get the evidence first hand – 

that’s what other people are employed to do, and to give me that 

summarised information.  (Interviewee 1) 

 

... we don’t have the time, well I don’t, to, and I’m a bit lazy, to go out and 

read all the articles and the latest research ... but that’s why we have bodies 

like the PBS eligibility criteria, the NH and MRC guidelines.  (Interviewee 7) 

 

Mostly marketing because I don’t look carefully at trials, so I need the 

company who runs the trial to tell me about the trial...  (Interviewee 11) 

 

Overall, then, publications and media were described as being of some 

importance to interviewees.  Original research papers and guideline publications 

seemed of limited direct influence on prescribers.  Prescribers preferred 

secondary sources of information, but even these were not commonly described 

in a way that suggested a specific impact on statin prescribing. 
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3.2.4.5     Experience 

 

Experiential learning was often mentioned as an influence on knowledge and 

prescribing behaviour.  This has already been extensively discussed in section 

3.2.3.1, as experience particularly seemed to affect choice of statin and dose.  This 

experiential learning was largely based on outcomes of lipid-lowering and side-

effects.  In particular, witnessing significant reduction in lipid levels with a statin 

tended to reinforce prescribing of that statin.  Only one interviewee mentioned a 

perception of reduction of cardiovascular events. 

 

And I mean my own feeling is that we seem to have a lot less people in the 

practice dying of, say, coronaries than we had 20 years ago … I certainly 

think that people are better, like in my own experience, I see far less people 

with peripheral vascular disease than previously, as an example.  

(Interviewee 12) 

 

Interviewees could also learn from the experience of their peers. 

 

...like the three GPs who work here, we all mentioned that it’s definitely 

something we’re seeing, and then I suppose that it can affect the bloods, and 

it can affect CK and it can affect liver enzymes and that those things will 

have to be checked.  (Interviewee 17) 

 

Experience of problems with new drugs made some interviewees reticent to 

prescribe new drugs.  Such experience included the example of the withdrawal of 

cerivastatin from the world market in 2001.  However, unanticipated harms from 

drugs in other therapeutic categories were also commonly cited as reasons to be 

generally cautious of any new drug. 

 

… we did lose a statin that I was using a fair bit of at one point and that has 

made me a little bit careful of not having all my patients on the same 

medication because it’s just such a drama.  If Lipitor were withdrawn at the 
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moment, the workload for me would be massive and I don’t like that.  

(Interviewee 11) 

 

I mean as you know until a drug’s been around a while you don’t know what 

uncommon side effects they’re going to (or even common side effects) 

they’re going to come up with – as these COX-2s have recently proven … So 

unless there are very good reasons for using something new I would – and 

there usually isn’t – I would tend to wait a while before introducing 

something new as a routine part of my practice.  (Interviewee 1) 

 

But the one thing we’ve learnt in this country in the last 20 years, if nothing 

else, is that almost everything brought on the market for a particular reason 

has either been taken off the market, or this reasoning has changed.  That 

started with … the ACE-inhibitors, put on for hypertension … we quickly 

proved it was a 20% cough rate, even though the companies deny it, and it 

was better used in CCF and in MIs than for hypertension … Then the COX-2s 

came along, and they were another cock-up, you see, and most of them have 

been taken off the market.  And Aulin [nimesulide] at the same time claimed 

to be half a COX-2, and then that got shot down for its liver disease, and 

Ireland and Italy were the only two countries using it, anyway … these 

should have been questioned well before they were ever put on the market.  

They’re put on the market in a damned hurry…  (Interviewee 8) 

 

… we have to be aware of, yes, on the one hand this could be extremely 

valuable for my patients, but on the other hand it could be extremely 

dangerous to my patients as well too.  Particularly for something that’s new 

and, you know, we’ve been burned a few times with, do you know even 

recently with the Acomplia [rimonabant] for example, you know, that 

there’d been problems with that and it’s now been pulled.  Similarly with the, 

what do you call them, the Cox-2 things ... Vioxx [rofecoxib] and that kind of 

stuff, you know.  So and I think on a human level if you’ve actually 

experienced that in your own patients, it does make you very, very 

circumspect really from that point of view.  (Interviewee 15) 
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Some interviewees had actually experienced lipid-lowering treatment themselves.  

While not common amongst my sample, personal experience seemed quite a 

powerful influence for those affected.  Two interviewees who seemed very 

comfortable prescribing statins were both happy with their personal experience 

of taking a statin. 

 

I was on Lipitor at the time myself, and I was having trouble with Lipitor … 

So I said, let’s try something different, you know, and I tried - Crestor came 

on the market, and was on the market for about a year before I went on it, 

and suddenly I found my HDLs were back up to 1, 1.5, and … cholesterol 

came rocketing down to 3.5, on 20mg, and the LDLs came rocketing down to 

1.9.  You see? … That was a personal experience … So then I started doing it 

with other people …  (Interviewee 8) 

 

Like, you know, it seems to be most doctors that I know would prescribe 

statins for themselves.  I am taking one myself so I’ve been totally convinced 

obviously.  (Interviewee 12) 

 

One interviewee was similarly enthusiastic for fish oil as a result of personal 

experience. 

 

… every patient I have who’s even got a mildly elevated TC will be 

encouraged to go on fish oil … It worked personally for me.  My cholesterol 

was 6.9, went onto fish oil, come down to 5.4 … And I will refer to that … 

personalising it in general practice is useful, providing you don’t go 

overboard about it.  (Interviewee 5) 

 

On the other hand, one interviewee who was particularly reluctant to prescribe 

statins without concerted efforts at lifestyle change had herself experienced 

successful lipid level changes with dietary intervention alone. 
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… this is what annoys me, that they haven’t gone to the trouble of reading 

the booklets that I’ve given, or the discussion I’ve had with them.  Whereas 

when my own cholesterol was up a bit, I immediately just changed my whole 

shopping and diet thing and I now have a normal cholesterol.  Okay?  So it 

can be done … So you can gather, I actually don’t like giving people any form 

of drug therapy unless there is very high blood pressure ... I would say, well, 

my blood level was 6.2, but I consider that was totally unacceptable and I 

did, and I told them how I changed it …  (Interviewee 10) 

 

In summary, experiential learning seemed an important influence on prescribing 

decision-making, largely through experience of successful lipid level changes 

with potent statins, but also via experiences of withdrawn drugs and personal 

experience of lipid-lowering therapy. 

 

3.2.4.6     Influences on GPs’ statin prescribing: a model 

 

Figure 1 summarises the various influences on GPs’ statin prescribing beliefs and 

behaviours.  The thickness of the connecting lines is roughly proportional to 

strength of influence. 

 

Some connections are less certain (dotted lines), and other possible connections 

which fall outside of the scope of this research are absent. 
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Figure 1:  Major factors influencing GPs’ statin prescribing beliefs and behaviours 
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3.2.5     Cost 

 

There was a wide spectrum of sensitivity to costs amongst interviewees, with 

some feeling that costs were very important, and some feeling that their 

prescribing was not affected at all by cost concerns.  In general, costs seemed to 

be a background, rather than foreground issue for most prescribers, and there 

was evidence of uncertainty and inconsistency regarding statin costs.  Ways in 

which costs could affect prescribing included: 

 Routinely favouring a statin that was perceived as more cost-effective (as 

described in section 3.2.3.1); 

 Choosing cheaper statins for specific patients of limited means; and 

 Deterring prescribing of statins in low risk (but not high risk) patients. 

 

Several interviewees shared the view that statins are expensive medications.  

Balanced against this, though, was the view that statins were cost-effective, 

despite their expense.  Additionally, several interviewees were uncertain of the 

actual costs of statins (only one interviewee offered approximations of costs in 

actual currency terms). 

 

… to be honest I’ve got no idea how much they cost; my perception is that 

they are expensive … I think that compared to the innumerable medications 

that we prescribe for people they have very good cost-benefit ratios …  

(Interviewee 1) 

 

Several interviewees who discussed cost-effectiveness of statins clarified that 

cost-effectiveness was less assured in patients at lower risk or outside PBS 

criteria. 

 

Medication costs to patients were seen as potentially, but infrequently, a barrier 

to their use.  The potential cost barrier was occasionally seen as helpful, in the 

case of patients at lower risk in whom a statin was not strongly indicated. 
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Well that’s when I use a chart like that and say ... “Well if you take this 

tablet and start it now and keep taking it for the rest of your life, you’ll 

reduce the risk in the next 10 years of having a heart attack from 3% to 2% ... 

Now, the fact that if you’re paying for the tablet and it’s going to cost you 60 

or 70 or 80 Euros a month too can also twist the arm of people who don’t 

have medical cards, you know.  Because that’s ultimately what we’re talking 

about, they’re the sort of risk levels we’re talking about decreasing.  

(Interviewee 9) 

 

Government subsidy of prescription costs was seen as largely, but not entirely, 

able to reduce barriers to appropriate medication use.  However, such subsidies 

were also cited by a minority of interviewees as reducing cost-sensitivity of 

doctors or patients, and, in the view of one GP, discouraging lifestyle change. 

 

Distinctions were made between different sorts of costs – to society via schemes 

for funding medicines, as well as to individuals taking statins. 

 

... there’s cost to society, there’s cost to the patient, there’s potential side 

effect costs.  (Interviewee 3) 

 

… you still have to pay 90 euro a month for your medications ... Unless you 

have a GMS number, and realistically, somebody’s paying for that too.  

(Interviewee 16) 

 

Interviewees differed in their views as to whether they had a role as a gatekeeper 

for expenditure of public money on medicines.  Those interviewees who seemed 

more sensitive to societal costs seemed to prefer the language of avoidance of 

waste, rather than being a gatekeeper.  In the case of statins, there was no sense 

of wastefulness in patients at high risk, but more discomfort in those at low risk.  

Some interviewees also reflected on the idea of opportunity cost within a limited 

health budget. 
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...one of the chores I did in one of my trainings … was … we took an average 

patient in the GMS list and just added up how much their meds were for a 

month.  And it was ridiculous.  Like it’s just so much money when you 

multiply by 12 months of the year, and you multiply by all of the patients out 

there, it’s all tax paying money ... I mean some of them are very warranted, 

there’s no doubt about it, but then some of them are like ... you’ve gone to 

houses and you see all these bottles of Exputex [carbocisteine] and boxes 

and boxes of Movicol [laxative] and Gaviscon [antacid], and do you know, 

they’re all coming out of that budget ... in some cases [statins] definitely do 

make, do you know, a real difference ... but then I suppose sometimes, like if 

someone comes in with just a cholesterol, it’s slightly elevated, and the only 

reason they’re coming in is because they’re middle class and they know 

about it ... like it’s just not as straightforward to say you should definitely 

have a statin. 

(Interviewee 17) 

 

I don’t think it’s my job to be limiting drug usage to people who benefit 

most, but I think it’s my job to try and prevent waste of money, right?  And I 

think there’s a difference ... The thing about the taxpayers’ money, you see, 

is if there’s money going to be spent in one area, it’s taken from another 

area.  So, you know, patient 1 who is getting expensive medicines and patient 

2’s on a waiting list to get their hip done.  They are connected. 

(Interviewee 9) 

 

I mean I think the biggest issue from a community point of view is the cost.  

There’s an opportunity cost there: I don’t know how many beds you could 

buy for that, but there’s quite a few, or how many aged care places you could 

buy.  (Interviewee 4) 

 

The two interviewees most cynical about GPs’ roles in cost-containment were 

more experienced Irish GPs who had experienced the introduction and then 

dissolution of the Indicative Drug Budgeting Scheme.  One GP in particular felt 

badly treated by this scheme, as it involved rewarding GPs for savings in 
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prescribing expenditure, but was based on baseline prescribing at the point of 

introduction of the scheme, which he felt was unfair to those already striving to 

prescribe in a rational and cost-effective manner.  He, along with some other 

GPs, perceived a tension in his potential gatekeeper role between competing 

duties to society and the individual. 

 

... more and more I see my role more as to kind of, to do my best as I can as 

a doctor for the individual who’s sitting in front of me and that’s my primary 

responsibility and, okay, whilst I have a responsibility to the greater society 

et cetera as well, I have to be the best patient advocate for my patient that I 

can be ... more and more I’d almost see myself in conflict nearly with, 

particularly the health services when they’re kind of denying the patients, 

you know, what I would see as a proper service ... I’m being brutally honest 

here you know.  (Interviewee 15) 

 

The other rather cynical view was from a GP who, while concerned about the 

high cost of medicines in Ireland, placed the blame for this on pharmacists, 

industry, and the government’s Drugs Payment Scheme, and felt little sense of 

personal control over the situation. 

  

If they’re coming out of hospital on these damned things, and they expect 

you to stay on them, I’m not going to start restricting it.  Give it to them ... 

And forget the cost.  I don’t bother with the cost anymore.  I think it’s – 

leave those who want to bother about cost, leave ’em cut the cost 

themselves.  (Interviewee 8) 

 

Amongst this wide spectrum of sensitivity to costs, a common view seemed to be 

that costs were a background, rather than foreground issue for many.  Rarely, it 

seemed, would the cost of medicines to society be explicitly raised in the 

consulting room. 

 

It would be a factor, but I don’t think it’s the most important factor really, 

do you know?  (Interviewee 9) 
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I’d think that the most important thing is to provide a drug that is effective, 

has the least side-effects and is as cost effective as it can be, but that would 

be number three.  (Interviewee 12) 

 

Cost would be low on my list now...  (Interviewee 16) 

 

3.2.6     Health system and practice issues 

 

3.2.6.1     Government regulation of statin prescribing 

 

Australian interviewees all discussed the influence of the PBS criteria on their 

prescribing, and opinions varied widely across the sample.  Two interviewees 

described using the criteria fairly strictly as a barrier to writing a PBS 

prescription. 

 

The most challenging times for me prescribing statins are when the patient 

comes to me already on a statin wanting a repeat and don’t qualify for 

criteria … If they don’t qualify (so if I know what their pre-lipid lowering 

medication lipid levels are) then I just tell them that well I can prescribe it 

but they don’t meet criteria now and they’ll either have to pay for it or not or 

I won’t prescribe it for them … So I’m (I guess) probably more “letter of the 

law” than I would think most GPs are …  (Interviewee 1) 

 

One such interviewee was the person working in Aboriginal health with a local 

prescribing protocol; this was apparently in close accord with PBS criteria, which 

seemed to help promote adherence to the PBS criteria. 

 

Two other interviewees described usually following the PBS criteria. 

 

I don’t find the criteria for low risk particularly challenging.  I know others 

do.  And I suppose like most people I’ve bent the rules occasionally when 



 142 

they’re pretty close.  And I’ve had a few people who I think seem to want the 

medication because they see it as a preventive (which it is) but who don’t fit, 

and I’ll say “well, you know, that’s fine, you don’t qualify for subsidy, the 

drug’s not that expensive in low dose” … So yeah, I’ll have the discussion, if 

they want, and I’ve had patients who have paid privately.  (Interviewee 4) 

 

Even amongst these interviewees who favoured the criteria, many reported 

continuing the prescribing of statins commenced elsewhere in the setting of 

incomplete information as to whether criteria were originally met. 

 

However the other Australian interviewees reported paying little heed to the PBS 

criteria as a prescribing threshold, preferring instead a risk-based approach to 

deciding on the need for prescription.  Some were unaware of the current 

criteria. 

 

I’ll prescribe what I want anyway … this conversation is not going to the PBS 

people, is it? (Interviewee 2) 

 

Well here’s I guess the moment of truth.  I actually do not know the PBS 

guidelines.  I do not follow the PBS guidelines ... I don’t use the PBS 

guidelines as a way of prescribing statins.  The way I tend to do it is basically 

on risk factors and cholesterol level.  But not just looking at the PBS 

recommendations.  (Interviewee 3) 

 

One interviewee did not use the criteria to define who to prescribe statins for, 

but found them useful to justify his decision not to prescribe in patients who 

were keen for treatment but at low risk. 

 

Some interviewees offered reasons for their lack of knowledge of, or lack of faith 

in, the criteria, including their complexity, their tendency to change, and their 

discordance with other guidelines or the behaviour of other doctors. 
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I look at risk factors, family history, level of lipids, a whole range of things … 

Whether that meets the criteria, the current criteria PBS, I’m not quite sure 

because, every time they change, you, there’s pages to read, and I just don’t 

have that time.  (Interviewee 5) 

 

Several interviewees did say that the latest (2006) revision of the PBS criteria had 

been an improvement, bringing them closer to the recommendations of other 

guidelines and evidence. 

 

As there were no specific government rules on thresholds for statin prescribing in 

Ireland, there were no relevant data from Irish interviewees.  The only relevant 

Irish regulations were those governing the refunding of costs of medicines to 

patients, which were discussed in section 3.2.5, and which seemed fairly 

peripheral to doctors’ decision-making. 

 

3.2.6.2     Practice systems 

 

Interviewees largely described statin prescribing as occurring in the context of 

appointments initiated by the patient.  The majority of interviewees either denied 

or did not describe any specific practice systems aimed at ensuring the 

appropriate ongoing prescription of statins to relevant patients.  Specifically, 

there was little description of recall systems to ensure ongoing prescribing to and 

monitoring of these patients.  No interviewees described having audited their 

own lipid-lowering drug prescribing.  Often, it seemed, lipid-lowering and 

cardiovascular risk management would occur opportunistically rather than in a 

planned manner, and patient attendances for lipid management were often 

driven by prescriptions having run out. 

 

There were some exceptions to these general patterns.  Two Australian 

interviewees described having a recall system to ensure comprehensive 

management of patients with diabetes; one such interviewee implied that this 

was driven by the existence of specific “service incentive payments” from the 

Australian government for such diabetes management.  Two Australian 
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interviewees also described the use of GP management plans which could 

sometimes incorporate statin prescribing (these are another government-funded 

initiative).  However, it was unclear how exactly these altered management.  

Several GPs described the availability of computerised reminder systems for 

outstanding actions for patients; these did not seem to be used in lipid 

management to prompt patient attendance, but rather to prompt action when a 

patient happened to attend.  One Irish interviewee had a recall system set up for 

a single patient (who had severe hyperlipidaemia and tenuous adherence to his 

treatment plan) but otherwise no recall system for patients.  Another Irish 

interviewee sometimes recalled patients who had not been seen for some time, 

but used only her own memory and that of her receptionist to guide this process.  

One GP in each country used a birthday-oriented system; one recalled all 

patients on their fiftieth birthday to attend for a preventative health check, and 

the other told many patients to come in once a year for a health check near the 

time of their birthday. 

 

Nurses or dieticians were occasionally described as being involved in blood 

testing or provision of dietary advice.  However, lipid and cardiovascular risk 

management was generally described as a process negotiated just between the GP 

and the patient, and not involving other members of the practice team.   

 

The two Australian GPs with experience working in rural Aboriginal health 

described practice systems which differed substantially from mainstream 

practices.  The existence of local prescribing protocols including a limited range 

of medications was discussed earlier.  A principal benefit of such protocols was 

that they enabled on-site dispensing to occur in a range of practice locations 

(from rural towns to more remote areas).  In addition to these prescribing 

protocols, other systems existed to coordinate preventive care.  In the Kimberley 

region, information was shared between geographically dispersed clinics via a 

networked computer system, which allowed cooperation between staff of various 

clinics to achieve preventive health care goals.  In theory, this also allowed for 

preventive health actions to be taken proactively, rather than waiting for a 

patient to self-present, though in practice, it seemed much of the care was 
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delivered opportunistically when patients self-presented.  This networked system 

was described as particularly helpful in the case of patients who travelled a lot. 

 

Most GPs in mainstream practices felt a sense of continuity of care with their 

patients, and did not perceive frequent difficulties with patients moving between 

surgeries.  Interestingly, the two Australian GPs who most clearly articulated 

concerns about the potential for patients to be inadequately treated through lack 

of continuity or a lack of a systematic approach to care were those with 

experience working in health systems where patient enrolment and/or pay-for-

performance was the norm.  (As described earlier, patient enrolment is not a 

typical feature of the Australian primary care system.)   

 

… we have no responsibility for our patients in this country.  There is no 

patient enrolment, I don’t know who my patients are, they don’t know who 

their doctor is.  So no one person takes responsibility for the patients and 

therefore there’s no fault attached to me for not checking my patients’ 

cholesterol levels … the UK has answers in that you have to meet certain 

targets – I think that’s a good thing.  If we got paid a dollar for every patient 

over 60 whose cholesterol we’d done in the last two years, and we got 

nothing if we hadn’t done 70% of them, then we’d all be doing cholesterols 

on people over 60 – it’s not rocket science.  (Interviewee 1) 

 

In general, statin prescribing seemed to occur opportunistically at consultations 

organised by patients, rather than being organised proactively through practice-

based systems of care.  The most significant exceptions to this general trend 

seemed to arise in the context of different regulatory or management systems – 

that is, in Aboriginal medical services or international health care settings. 

 

3.2.7     Testing of lipid levels, and treatment targets 

 

Testing of blood lipids was described as a frequent event in general practice.  As 

described in section 3.2.2.1, it could be driven by patient request or by the 

suggestion of the GP.  In the latter case, patient cardiovascular risk factors (or 
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occasionally symptoms) could prompt testing, but there seemed a low threshold 

for testing in general, with several interviewees wanting to screen for lipid levels 

in all patients beyond the ages of 40-50.  Frequency of testing was not discussed 

in detail, though there were hints that this would depend on whether GPs were 

monitoring the success of treatment (more often), or whether it was simply a 

screening process (less often). 

 

While GPs incorporated lipid levels into prescribing decision-making, there was 

no clear threshold level above which statins would usually be prescribed; instead, 

these levels were interpreted along with other risk factors as described in section 

3.2.1.1.  However, particular lipid levels were often used as treatment targets, and 

repeated blood tests were often used to titrate medication doses, as described in 

section 3.2.3.1.   

 

Although a majority of interviewees described using particular target levels to 

titrate treatment, specific target levels differed somewhat between interviewees, 

and also between patients for individual interviewees.  Many, but not all 

interviewees described aiming for tighter treatment targets in patients at higher 

risk (usually in secondary prevention or diabetes).  These tighter treatment 

targets varied between interviewees – for example, total cholesterol targets of 4, 

4.5, 5 or 5.5 mmol/L were variously cited.  In patients at lower risk, total 

cholesterol targets cited included 4.5, 5, 5.5 or 6 mmol/L, though some GPs made 

no distinction between treatment targets for patients at lower and higher risk.  

LDL levels were somewhat less frequently cited as treatment targets, but when 

they were, described targets included 2 or 2.5 mmol/L for patients at higher risk, 

and 2, 2.5, 3 or 3.5 for lower risk patients.  The concordance of these cited levels 

with prevailing guidelines was often not clear, as discussed in section 3.2.4.4. 

 

A minority of interviewees described treating patients at high risk regardless of 

lipid levels (usually in secondary prevention or patients with diabetes).  This 

could mean that, for a patient with lipid levels naturally within treatment target 

ranges, a statin would be recommended.  It could also mean that a high dose 

statin would be routinely prescribed in secondary prevention regardless of initial 
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lipid levels.  However, the majority of interviewees did not describe groups of 

patients who would be routinely recommended treatment regardless of levels. 

 

Several GPs described concerns over the changing nature of treatment targets 

over time (this was discussed in section 3.2.4.4).  Three GPs voiced significant 

uncertainties about the use of targets.  Two of these were roughly aware of 

targets but saw them not as numbers to be aimed for strictly.  One such GP 

discussed the need for targets to be individually negotiated with patients, and the 

other felt that target levels may be a construct of the pharmaceutical industry.  

The third GP critiqued the notion of aiming for targets at all, on the basis that 

perhaps a lower LDL (brought about by higher doses) might always be better.  He 

was unsure on this matter, and apparently as a compromise, he described 

routinely starting patients on moderate rather than low doses of statins.  No GPs 

specifically critiqued the idea of treatment targets on the basis of these being 

untested in large clinical trials. 

 

HDL and triglyceride levels were areas of uncertainty for some participants.  

Though recognised as risk factors, low HDL levels and high triglyceride levels 

made some participants uncomfortable because they were not sure how to 

improve these.  Also, one interviewee was unsure whether a particularly high 

HDL obviated the need for treatment in some patients. 

 

Unusual patterns of dyslipidaemia were not often discussed by participants, and 

seemed to be seen to provoke some uncertainty in management, as they were 

uncommon in practice.  These included familial hyperlipidaemia and isolated 

hypertriglyceridaemia.   

 

In summary, lipid level testing is a common event in general practice, and lipid 

levels are seen as one of many risk factors.  Lipid treatment targets are widely 

used to guide the titration of statin therapy, but specific targets used seem to vary 

between prescribers.  Total cholesterol and LDL levels seem the most influential 

lipid levels for prescribing decision-making. 
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3.2.8     Under- and overprescribing 

 

The interviews offered only limited insights into the issue of underprescribing.  

Many interviewees either did not bring up these issues or did not feel that they 

were a common problem.  To the extent that these issues were recognised, 

interviewees often seemed to describe patients or other prescribers as being 

responsible for them.  Theories offered for the underprescription of statins 

included: 

 patients who had had a cardiovascular event years earlier and who had 

been symptomatically stable might not have their treatment updated to 

reflect newer guidelines 

 lack of patient enrolment and performance-based payment systems in 

Australian general practice (as discussed in section 3.2.6.2) 

 GPs may be distracted by other more immediate concerns, rather than 

focussing on preventive activities 

 Lipid results may not be followed up 

 Patients may choose not to take a statin 

 Patients may choose not to come to the doctor 

 Patients may move between different GPs who have different approaches 

to treatment 

 

However, these theories were offered by a minority of doctors.  As described in 

section 3.2.6.2, it was the two GPs with experience of working in systems of 

patient enrolment and/or performance-based payment who seemed to most 

clearly articulate these concerns about potential undertreatment. 

 

I guess the slightly worrying thing is that you may be better off having that 

very protocol driven ‘let the nurses do it all’ approach may actually, in 

statistical terms, turn out to be better than having a pretty-good GP, in that 

I’m sure us pretty-good GPs sometimes, you know, are so caught up with 

some other issue that ... we’ve been putting out bushfires for, you know, six 

months or a year that crop up with our patients, and it sneaks up that, you 
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know when you do their insurance medical you realise ... you’ve never 

actually checked their cholesterol, for one reason or another ... Maybe you 

like the patient, identify with them and don’t identify them as being at 

cardiovascular risk so, you know, don’t check their cholesterol, but - or 

maybe you give them the form and they never get it filled in and, you know, 

you never notice, so - or they keep changing GPs within the practice and 

everybody thinks they’re someone else’s patient, somebody else’s doctor is 

going to do it.  So I suspect a little bit of the English systems are the way to 

go.  (Interviewee 6) 

 

Most interviewees offered no substantial insights into the issue, as they did not 

perceive it as a common problem. 

 

I don’t think I see a lot of it because I think people, particularly the hospitals 

are very proactive now – anyone who comes in with, they’re automatically 

put on the aspirin, they’re put on the statin, you know, so really, I wouldn’t 

have thought that there are many people missing out from that angle, really.  

(Interviewee 9) 

 

The short answer is we don’t see it, but we’re not seeing it because we’re not 

seeing them if you know what I mean.  (Interviewee 14) 

  

Overprescribing was even less frequently described, and was always discussed 

with reference to the behaviour of others.  Interviewees (with occasional 

exceptions) tended to characterise their own prescribing behaviour as cautious or 

conservative, particularly with regard to new drugs (as discussed in section 

3.2.4.5). 

 

3.2.9     Evidence, endpoints and statistical issues 

 

This section summarises participants’ comments about the use of evidence in 

relation to statin prescribing.  It is brief because there are many overlaps with 

previous sections of this results section. 



 150 

 

Many GPs indicated that their knowledge of the evidence base was mostly 

passively received, either in secondary publications or via the pharmaceutical 

industry.  Direct engagement with primary research papers was rarely described.  

Often “the evidence” was invoked in the interviews in a non-specific, 

impressionistic manner – references to particular trials were rare.  Many GPs did 

seem to feel that evidence was important in guiding practice.  They did not 

generally feel, though, that it was their role to directly read and appraise such 

evidence.  These findings are consistent with the findings on influences on statin 

prescribing in section 3.2.4. 

 

Some comments emerged about research methods and interpretation of research.  

The most consistent theme was scepticism about research that was commercially 

funded.  Despite this scepticism, GPs tended usually to trust the results to such 

research.  This pattern of acceptance despite scepticism is similar to the pattern 

of GP interactions with the pharmaceutical industry described in section 3.2.4.3. 

 

… yes you have all of the studies and the evidence behind it.  Then you have 

the long in the tooth cynic guy kind of saying, yeah, but who’s funding this, 

you know, and they’re looking at where this research is coming from, what 

patients that it’s been done on.  You know, “where is the money coming 

from, what’s the bottom line?”, do you know?  And particularly there’s a 

close enough relationship between the pharmaceutical and medical 

profession that makes a lot of people uncomfortable … But at the end of the 

day you have to believe something.  (Interviewee 15) 

 

Also, as discussed in section 3.2.3.1, several interviewees described caution in the 

prescribing of new drugs; some explained this as being because of a lack of 

evidence, or a lack of trustworthiness of new, unconfirmed research findings. 

 

“The evidence” was usually not discussed in the language of clinical 

epidemiology.  However, some more specific issues about interpretation of 

studies were mentioned by small numbers of interviewees.  These included the 
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importance of distinguishing between absolute and relative measures of risk 

reduction. 

 

Well I think there’s a difference between being a statistical benefit of being 

on something, and there being an actual difference as regards quality of life 

… I always quote the chemotherapy drug advertising, you know, which will 

be advertised as 50% benefit of going on this drug, and the small print 

means that they lived on average 8 months instead of 5½ months longer, do 

you know?  OK, there’s a 50% benefit, but at the end of the day, does the 

patient gain a huge amount, and what are they losing as regards quality of 

life by being on this?  You have to look underneath the statistics.  And you 

may actually find that it was statistically beneficial for this lady to be on [a 

statin], but I thought it was madness myself.  (Interviewee 9) 

 

Only three interviewees discussed the importance of evidence demonstrating the 

reduction of cardiovascular events by medications, rather than just improvement 

of lipid levels.  Two of these interviewees cited the example of clofibrate as a drug 

which caused harm despite apparently favourable effects on lipids. 

 

I’m old enough to remember, there was a drug called Atromid-S, which was 

clofibrate I think … which made the numbers look good, but actually the 

events were higher in the treatment group than the placebo group, so it 

eventually came off the market, but not – it took a while to come off.  

(Interviewee 4) 

 

Two interviewees discussed the idea of numbers needed to treat being large, 

though these were discussed as a concern they perceived in other prescribers; not 

a concern they felt.  Two interviewees seemed to think demonstration of 

reduction of risk of cardiovascular outcomes in trials was unimportant, preferring 

to put their faith in the concept of reduction of atherosclerosis with lipid 

reduction. 
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I do recognise that the gain - you know, this concept of that you might have 

to treat 400 patients to stop an adverse event in three - I know that the 

figures aren’t all that impressive, but in general terms I think reducing lipids 

is a good thing.  So therefore, I’m not worried too much about the end event 

in a sense.  I’m more interested in the journey if you like, and I’d be very 

much into blood flow as being an indicator of health.  So therefore raised 

lipids will narrow the arteries eventually and diminish blood flow.  So that’s 

my thinking behind that.  (Interviewee 12) 

 

Finally, three interviewees raised either the issue of external validity or 

“indication creep” (though they did not use these phrases).  These were seen as 

reasons for caution in prescribing statins for patients dissimilar to, and often at 

lower risk than, participants in statin trials. 

 

I suppose most of the evidence has been there in relation to secondary and 

tertiary prevention rather than primary prevention, but it’s the kind of the 

creeping effect really isn’t it?  That once these things are out there and 

they’re being used and people have become aware of their benefits in certain 

situations, then you’re going to get patients who maybe haven’t had any 

event with a high cholesterol who want to do something about it, and you 

can maybe feel a certain degree of pressure to prescribe then.  (Interviewee 

15) 

 

Interviewees were often guided in decision-making by their understanding of 

evidence, arrived at by the various influences described in section 3.2.4.  Some 

interviewees found it useful in consultations to be able to allude to an evidence 

base as a means of establishing credibility or persuading a patient.  However, 

several interviewees described the discomfort of tension between evidence-based 

dictates and the values or needs of individual patients. 

 

… she was admitted to hospital and unfortunately, in spite of our attempts 

to keep her medicines down to a minimum, she came out on another 50% 

extra load of meds, including a statin, which I found was stretching it a bit, 
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so it took, well it wasn’t much of a dilemma really, I just stopped it, you 

know.  But it’s always harder to stop something than it is to start 

something.  But I thought for me it was a case of, you know, maybe, 

evidence-based medicine is fine, but not taking the patient into account in 

what we’re doing.  (Interviewee 9) 

 

… it’s almost a dichotomy really between, you know, absolute science and 

real world medicine really isn’t it? ... trying to you know, use your evidence 

based medicine, but yet you know that you have to tailor it to a particular 

individual (Interviewee 15) 

 

As previously described in section 3.2.2.2, sharing statistical concepts of risk with 

patients could be difficult.   

 

Overall, then, the findings about GP’s use of evidence overlapped greatly with 

their uses of sources of information; they tended to passively receive secondary 

(rather than actively seek primary) sources of evidence.  Sceptical attitudes were 

described by some participants, but despite these attitudes, critical appraisal of 

the literature was rarely described, and many participants did not betray an 

obvious familiarity with the principles and language of clinical epidemiology.  

The difficulties of weighing the benefits and harms inherent in prescribing 

decisions were sometimes framed as a conflict between the evidence and the 

patient. 

 

3.2.10    Comparing results from Australia and Ireland 

 

The principal differences between statin prescribing in Australia and Ireland have 

been mentioned in passing in the sections above.  Most of these relate to 

demographic or regulatory differences.  As they have already been discussed, they 

will be reviewed here only briefly. 

 

In terms of demographics, Irish participants did not seem to view their patient 

base as ethnically diverse, whereas Australian participants were more aware of 
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increased cardiovascular risk in South Asian and (especially) Aboriginal patients.  

Discussion of the health care of Aboriginal people was confined to Australian 

participants, and included social challenges to health care, local prescribing 

protocols, and prevention-oriented practice systems. 

 

Differences that grew from regulatory issues included greater confidence in 

prescription of rosuvastatin in Ireland (presumably due to its earlier introduction 

to the market in Ireland), some cynicism about cost-containment strategies in 

Ireland (following the Indicative Drug Budgeting Scheme), and effects on statin 

prescribing in Australia due to PBS criteria. 

 

Other minor points of difference included a suggestion of more peer influence on 

prescribing in Ireland due to the popular peer-led ICGP CME meetings, and the 

effects of local pharmaceutical manufacturing on some participants’ prescribing 

in Ireland. 

 

However, comparison between interviews from the two countries revealed more 

similarities than difference.  In particular, participants’ views on cardiovascular 

risk, drug benefits and risks, shared decision-making, patients, influences on 

prescribing, evidence, and lipid levels seemed remarkably consistent between 

countries.  There seemed to be more diversity of participant views within rather 

than between countries. 

 

3.2.11     Overall ease or difficulty of statin prescribing: a model 

 

Figure 2 illustrates the major factors which make statin prescribing either easy or 

challenging for interviewees.  This model incorporates findings from many of the 

above sections.  A balance is illustrated between the decision to prescribe or not 

prescribe a statin, with factors that lead to more certainty placed at either 

extreme, and factors which introduce uncertainty placed in the middle. 
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Figure 2:  Major factors making statin prescribing decision-making easy or difficult 
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4.     Discussion 

 

4.1     Principal findings 

 

This research found statin prescribing to be a common and sometimes 

challenging issue in general practice in both Australia and Ireland.  It found 

statin prescribing decision-making to be a process which is individualised to 

different patients based on many factors, including notions of individual 

cardiovascular risk, as well as patient ideas, values and behaviours.  It found a 

variable and flexible approach to shared decision-making, depending on risk as 

well as the ideas and agendas of both doctor and patient.  Many influences were 

described on GP knowledge about statins, and in general, social and experiential 

factors seemed more influential than written or formal educational factors.  GPs’ 

engagement with “evidence” was indirect, as evidence was filtered through a 

number of secondary interpretive channels.  Challenges in statin prescribing were 

diverse, but often characterised by tensions between various competing factors, 

such as discordance between doctor and patient about management, or 

uncertainty about the balance of risk and harm in prescribing. 

 

4.2     Strengths and limitations 

 

This study has several strengths.  First, its qualitative methods are well suited to 

its aims, which were to explore GP statin prescribing decision-making, and the 

influences thereon, in rich detail, with an open attitude to new insights.  The use 

of semi-structured interviews as a data collection method, with ample use of 

open questions, allowed detailed discussions about the process of statin 

prescribing.  Interviewing is a particularly appropriate qualitative method for 

exploring such issues as experience, behaviour, opinions, feelings, knowledge, 

and process,222, 223 all of which were integral to the aims of this study. 
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The international nature of this study is also one of its strengths.  No previous 

qualitative studies of statin prescribing in Australia or Ireland exist, meaning that 

this study is novel.  The finding that there were more commonalities than 

differences between the two countries suggests that there are features of statin 

prescribing which may be applicable across many countries (or at least among 

those which are broadly socially and economically similar). 

 

The sampling employed in this study had strengths and weaknesses.  I attempted 

purposive sampling, in that I aimed to choose participants who were diverse in 

demographic characteristics in order to explore a wide range of opinions and 

experiences.  Purposive sampling is recognised as an appropriate sampling 

technique for qualitative research.209  However, only a limited number of willing 

participants were available in each country, and as discussed in section 3.1, there 

was an apparently high proportion of participants with connections to education, 

vocational training and academia.  Also, although the participants were 

reasonably demographically diverse, extreme case or deviant case sampling was 

not possible, as participants’ views were not known until the interview was 

underway.  The findings of this study may therefore be affected by selection bias.  

Despite this possible lack of sample diversity, attention was paid to disconfirming 

examples as described in several places in section 3, where I have attempted to 

portray diversity rather than oversimplify. 

 

Further strengths of the study include the use of respondent validation as 

described in section 2.3, and reflexivity on the part of the researcher as discussed 

in section 2.5.  Respondent validation helped to ensure that the evolving analytic 

framework was comprehensive and accurate.  Careful reflexivity helped me to 

attempt not to impose my own values during the interviews and analysis.   As 

discussed in section 2.5, having a GP act as interviewer and researcher in a 

qualitative study of other GPs is both advantageous and disadvantageous in 

various ways. 

 

While analysis did not follow all formal grounded theory procedures, it was not 

merely a superficial summary of interviews.  In several cases, careful reading of 
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transcripts revealed patterns which were not necessarily recognised by 

interviewees themselves; examples of this include the relative importance of 

social influences on prescribing (as evidenced by the richer accounts of social 

influences compared to descriptions of educational influences), and the way in 

which a commitment to shared decision-making could vary depending on 

doctors’ views of the importance of prescribing for a given patient. 

 

Other limitations of the study exist.  Triangulation is often advocated as an 

important feature of rigorous qualitative research; this is the comparison of 

results from multiple sorts of participants, multiple methods of data collection, 

or multiple analysts in order to increase the comprehensiveness of the research 

findings.209, 212  Triangulation is present to a degree in this study, in that the 

experience of statin prescribing was explored in two different countries.  

However, the study may have been enhanced by exploring other perspectives on 

statin prescribing, such as those of patients.  Also, while interviews are an 

appropriate method of data collection to explore ideas and behavioural 

intentions, interview data may not accurately reflect actual behaviour.224  

Similarly, described “barriers” to implementation of evidence-based care may 

conceal complex social or organisational reasons for lack of change.225  

Observational methods to assess actual behaviour (such as observed 

consultations) might have offered additional insights. 

 

The model of influences on statin prescribing depicted in figure 1 (section 3.2.4.6) 

includes an attempt to illustrate the relative importance of the different 

influences.  I acknowledge that this study has not measured the relative 

importance of these influences in an exact manner; different methods would 

need to be used to make these estimates quantitatively valid. 

 

The decision to aim this study away from a narrow focus on barriers to 

prescribing and towards a broader view of statin prescribing is both a strength 

and a weakness.  Helpfully, it has enabled an account of statin prescribing less 

constrained by a focus on higher risk patients, and more open to discussion of 

the uncertainties associated with the treatment of patients at lower risk.  
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However, it also means that this study has been perhaps less informative about 

barriers to prescribing than some other similar studies. 

 

4.3     Findings in context of existing studies 

 

There are many similarities between the findings of this study and the existing 

qualitative research on prescribing.  There are also some differences and new 

insights, as will be discussed in this section. 

 

The influences described on GPs’ knowledge of statins are in fairly close accord 

with existing studies.  The overall picture of information usually being passively 

or opportunistically received, and of social influences being of prime importance, 

is concordant with the work of Prosser et al172 and Gabbay and Le May.171  Specific 

influences, such as pharmaceutical representatives, specialists, and written 

sources, are in keeping with findings of other studies.173, 174  The importance of 

learning from patient experiences via GPs’ own prescribing also echoes the 

findings of other studies.172, 173, 175  The model I present in section 3.2.4.6 is similar 

to that of Gabbay and Le May, though it is more specific to statin prescribing, 

showing the importance of experience of lipid-lowering in encouraging 

prescribing, and illustrating the way in which “the evidence” about statins is 

filtered through a number of different channels before reaching the GP.  The new 

model also clarifies the relative impact of the various influences. 

 

The model also resonates with established psychological models of behaviour and 

learning.  For example, the Theory of Planned Behaviour, an empirically validated 

theory proposed by Ajzen, describes the importance of attitudes, norms, and 

perceived behavioural control as predictors of behaviour.226  While behavioural 

control did not appear to be a major issue for statin prescribing (apart from the 

influence on some participants of PBS rules), the model in 3.2.4.6 supports the 

important role of norms and illustrates diverse contributors to attitudes to statin 

prescribing.  Further, the important role of experience in forming beliefs about 
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statin prescribing is in keeping with models of experiential learning such as those 

of Lewin and Kolb.227 

 

Unlike some of the existing studies on cost, this study did not actively seek to 

compare high-cost prescribers to low-cost prescribers (and indeed I possess no 

measure of the actual prescribing behaviour of participants, making such 

comparison within this data set impossible).  However, the finding that 

prescribers see cost-effectiveness as less important than safety and effectiveness 

echoes the findings of Prosser and Walley.177  Interestingly, the pressure to 

prescribe to deliver “value for money” found in New Zealand by Jaye and 

Tilyard180 was not replicated in this study, despite Ireland, Australia and New 

Zealand all sharing the potential for co-payments to be payable by the patient for 

general practice consultation services.  Perhaps this is because Jaye and Tilyard’s 

study discussed many medications, including those prescribed for immediate 

symptomatic benefit, rather than just preventive medicines like statins. 

 

Attitudes to cardiovascular risk calculation were quite consistent with the 

previous qualitative findings from Australia,191 the Netherlands190 and the UK.197  

Uncertainty about prescribing at extremes of age and in the context of 

polypharmacy seem to apply to statins in this study much as they did to 

antihypertensives in an Australian study.194 

 

Many similarities exist between the findings of this new study and those of the 

other qualitative studies of statin prescribing, despite the latter being performed 

several years ago and in different countries.  Then and now, GPs seem to tend not 

to engage directly with the evidence base, but instead wait for an apparent 

consensus to evolve amongst multiple information sources, and model their 

prescribing behaviour on these perceived norms.196 

 

As discussed above, this study did not primarily explore evidence-practice gaps, 

or barriers to prescribing (though interviewees were prompted to reflect on the 

idea of under-prescribing).  It therefore offers limited direct insight into barriers 

to statin prescribing.  However, results were indirectly supportive of some 
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findings from past studies.  Complexity of guidelines, conflicting guidelines, 

tension between guidelines and patient preferences, prescriber discomfort with 

extremes of age, concerns about side effects, and uncertain drug effectiveness 

and indications are themes which are common to this study and past research.183-

186  

 

Amongst the possible barriers to appropriate dyslipidaemia management 

unearthed by Hickling et al,198 practice organisational features such as lack of 

recall systems, lack of prescribing protocols and reactive rather than proactive 

care seem supported by my study.  Also apparent in both studies are patient 

factors such as competing health issues or disinclination to use medications. 

 

Of the panoply of reasons for non-implementation of evidence-based 

interventions listed in the framework by Barry et al,188 this study suggests that 

some, but not all, are relevant to statin prescribing. Relevant clinician factors 

include lack of consensus on prescribing (particularly in patients at intermediate 

risk), inertia of previous practice (such as when statin guidelines change), and a 

disinclination to label healthy people as unwell.  Also, given the largely 

opportunistic and reactive nature of statin prescribing described in the present 

study, a lack of a systematic approach to cardiovascular risk management again 

seems important.  Several of Barry et al’s “patient factors” and “patient-physician 

factors” appear in this study, including treatment refusal or non-adherence, 

failure of behavioural change, potentially incorrect estimation of risk or side 

effects, polypharmacy, and patient-physician goal discordance.  Many of these are 

incorporated in the model of prescribing decision-making I present in section 

3.2.11. 

 

Overall, then, this study largely confirms that the findings of other studies on 

statin prescribing and cardiovascular risk management are applicable to the 

Australian and Irish contexts.  Differences and new insights are subtle.  

Unexpected features of the interviews included the occasional influence of local 

drug manufacture on statin choice in Ireland, the (uncommon but potentially 

powerful) effect of personal experience of lifestyle or drug management of 
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dyslipidaemia on GPs’ prescribing, and the way in which GPs alter their level of 

engagement in shared decision-making based on their own view of the 

importance of statin treatment for particular patients. 

 

4.4     Implications for practice, policy and research 

 

Given this study’s findings are in broad agreement with existing qualitative statin 

prescribing research, it is unlikely that the study needs to be replicated in the 

Australian or Irish context.  However, future qualitative research might explore 

the views of other actors in the network of influences on GPs’ statin prescribing, 

such as patients, specialists, authors of guidelines, or employees of the 

pharmaceutical industry.  Also, future studies may be enhanced by the use of 

other methods to help validate interviewees’ accounts of their behaviour, such as 

qualitative observational methods or incorporation of prescribing audit data. 

 

This study offers some insights into whether GPs’ knowledge and behavioural 

intentions in statin prescribing are in accord with the evidence base.  Due to the 

sampling procedure (as discussed in section 4.2) these findings need to be 

interpreted with caution, as the sample of GPs studied is unlikely to be entirely 

representative.  However, this study suggests that Australian and Irish GPs 

generally share a firm belief on the value of prescribing statins to patients in the 

context of secondary prevention, as well as to other patients at high 

cardiovascular risk.  Participants also seemed to agree that prescribing decisions 

should weigh multiple cardiovascular risk factors rather than be based purely on 

cholesterol levels.  These beliefs seem in accord with the evidence reviewed in 

section 1.2.1.  However, significant areas of uncertainty or variation in practice for 

GPs in this study included primary prevention where the level of risk was 

uncertain, procedures for estimating cardiovascular risk, prescribing at extremes 

of age, treatment target levels, choice of statin, and confidence in lipid-lowering 

drugs other than statins.  Future interventions could possibly target some of 

these issues.  However, many of these issues actually have uncertainties in their 

evidence base: as discussed in section 1, studies of statins in the elderly are 
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limited, numbers needed to treat balloon in lower risk primary prevention, major 

trials generally have not studied specific treatment targets or compared similar 

doses of different statins to each other, and risk-benefit and cost-effectiveness of 

non-statin lipid-lowering drugs are quite uncertain.  Thus, although the GPs 

studied tended not to engage directly with the evidence base, much of their 

doubt arises in areas which are uncertain even for lipid-lowering experts.  

Reduction of these doubts may depend on future research about statins. 

 

There were some areas of controversy in the literature which were not perceived 

as uncertain by the GPs interviewed.  One was the prescribing of statins to 

women in primary prevention, which was controversial in the literature at the 

time my interviews began,49, 50 but is arguably less so now.53  Thus, the comfort of 

interviewees in prescribing for women was ahead of the evidence, but now seems 

justified.  Another is the emerging debate over whether statin treatment should 

be titrated to target levels at all, or instead follow the principle of “fire-and-

forget” (as discussed in section 1.2.2.5).  Perhaps this is because this debate is in 

its infancy in much of the world other than the UK,88, 89 and the guidelines and 

prevailing prescribing culture in Australia and Ireland emphasise treating to 

target. 

 

Policy responses may be able to help some of GPs’ uncertainty about thresholds 

for prescribing in primary prevention.  Policy makers responsible for cost-

effective prescribing in Australia may well be concerned by this study’s finding 

that the PBS criteria on lipid-lowering drugs are ignored or interpreted loosely by 

some Australian GPs.  This study suggests though that this may be in part due to 

the discordance between the PBS criteria and the exhortations from elsewhere to 

prescribe according to absolute cardiovascular risk.  Bringing the PBS criteria into 

alignment with absolute risk thresholds may help to achieve an appearance of 

“consensus” which may reduce some of the uncertainty experienced by GPs.  

Similarly, those who promote the idea of prescribing according to absolute 

cardiovascular risk may be disappointed at the lack of routine use of 

cardiovascular risk calculation methods by GPs.  Reform of the PBS criteria may 

also help encourage use of cardiovascular risk assessment.  Educational 
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interventions to encourage cardiovascular absolute risk assessment might be 

more likely to succeed if they work not just to overcome some of the barriers 

identified in qualitative research (such as distrust of the accuracy of the 

calculation tools due to excluded risk factors), but also by demonstrating the 

fallibility of GPs’ uncalculated, intuitive risk assessments.  Future research could 

usefully explore to what extent statins are prescribed to patients at relatively low 

cardiovascular risk, since the findings of this study suggest several mechanisms 

by which this may occur. 

 

In section 1.3, I reviewed several studies, apparently representative of Australian 

general practice, which demonstrated significant gaps in statin prescribing to 

those at high risk.  Two large studies showed that about 30-40% of patients with 

established cardiovascular disease were not being prescribed a statin.148, 150  While 

these gaps have been measured, they have not been explained.  Within the 

limitations of my sample of interviewees, there seemed no evidence that these 

gaps could be arising due to GP ignorance of the worth of statins in such patients.  

There is a striking discrepancy between the size of the gaps reported in the 

literature and the perceptions of interviewees in this study, who generally did not 

see underprescribing as a common issue.  How is this discrepancy to be 

explained?  Possibilities include: 

 The participants in this study are not representative of the wider 

population of GPs (this is plausible due to the recruitment issues 

discussed in section 4.2); 

 Social desirability bias - participants were ashamed to discuss limitations 

of their prescribing (this is plausible in any interview-based study); and/or 

 Participants are genuinely unaware of the gaps in their prescribing (this is 

plausible given the lack of processes for audit and systematic care in 

Australian and Irish general practice) 

 

However, it is also likely that the apparent evidence-practice gaps described in 

prescribing surveys are not all due to failures of evidence-based medicine.  

Evidence-based medicine does not consist simply of following the instructions of 

evidence-based guidelines.  Instead, it combines the best available evidence, 
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clinical expertise, and the “thoughtful identification and compassionate use of 

individual patients' predicaments, rights, and preferences in making clinical 

decisions about their care.”228  My study has drawn attention to the role of 

patient knowledge, preferences and values in prescribing decision-making.  

Statin refusal may well be understandable when the preferences of informed 

patients are acknowledged; patients might decline statins due to the experience 

of unacceptable side effects, because of other competing health or life issues, or 

because the absolute likelihood of benefit does not seem to them to be 

meaningfully large.  On the other hand, if some of these gaps arise because 

patients at high risk are not being offered statins at all, then interventions to 

improve prescribing are likely to be important.  Future research to explore the 

reasons for these apparent gaps seems very important. 

 

My study and other similar qualitative research papers offer several lessons for 

such future research.  First, this qualitative research draws attention to the 

variety of ways in which patient knowledge, preferences and values affect 

prescribing decision-making.  Second, the invisibility of gaps to the participants 

in my study suggests that studies exploring these gaps should use different 

methods to my study.  Such methods could perhaps include the exploration of 

reasons for non-treatment in a representative sample of patients who are not 

receiving statins in secondary prevention.  Finally, the complex influences on 

statin prescribing described in this research suggest that, to the extent that the 

gaps may indeed be a failure of evidence-based medicine, interventions to close 

the gaps may need to be complex.  Simple distribution of guidelines and 

organisation of didactic educational lectures seem likely to fail.229  Successful 

interventions may need to combine social influences (such as peer and expert 

involvement in setting prescribing norms), process changes (such as practice 

systems for organising care, and audit of performance) and policy changes (such 

as patient enrolment or pay-for-performance).  Such practice changes are 

unlikely to evolve spontaneously, but may occur in response to wise regulatory 

changes which are based on evidence and carefully evaluated. 
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