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Summary

A randomised controlled trial (RCT) was used to evaluate the 

effectiveness of individualised GP prescribing feedback delivered as a 

postal bulletin (PB, n=50 practices) compared to PB plus academic 

detailing visits (AD, n=48 practices), in promoting ratbnal prescribing 

among a volunteer group of Irish GPs. The background changes in 

prescribing were examined using a quasi-experimental design, where 

prescribing practice from participant GPs (n=110) was compared to those 

GPs who declined to participant in the study i.e. non-participant GPs (NP, 

n=190).

The aims of the interventions were to: (1) reduce the rate of overall 

antibiotic prescribing, (2) reduce second line antibiotic prescribing (co- 

amoxiclav & cephalosporins), (3) promote generic substitution for five 

targeted drugs and (4) increase prescribing of preventive therapies i.e. 

antiplatelet, statins and antihypertensive therapy in patients with 

established cardiovascular disease (CVD) or diabetes.

The interventions consisted of two separate postal bulletins with the 

associated academic detailing visits over a six month period (March 2005 

to August 2005). The academic detailing visits consisted of a ten minute 

powerpoint presentation reiterating the message in the postal bulletin and 

discussion with the GP.

The Health Service Executive Primary Care Reimbursement Service 

(HSE-PCRS) pharmacy claims database was used to generate the 

prescribing feedback and evaluate the effectiveness of the intervention.

The effect of the intervention was assessed in the short term (one month 

or three months post intervention) and the long term (twelve months post 

intervention). Prescribing was compared pre and post intervention.

Differences in the rate or proportional monthly change in antibiotic or 

generic prescribing post intervention, adjusting for pre-intervention 

prescribing, was analysed using segmented regression analysis. Multiple
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regression was used to analysis differences in the proportion of patients 

receiving recommended CVD preventive therapies. Confounding factors 

were adjusted for in the analysis.

In the immediate post intervention period, both randomised groups 

showed: (i) a significant reduction in the overall prescribing of antibiotics 

and second line antibiotics in particular, (ii) an increase in substitution of 

two of the generic drugs targeted and (iii) an increase in the proportion of 

diabetic patients receiving CVD preventive therapy. Over the twelve 

month post interventbn period only prescribing of CVD preventive 

therapies increased compared to baseline levels.

There were no significant changes to prescribing between GP practices 

who received PB alone and those who received AD and PB, either in the 

immediate or long term post interventbn period across the three topic 

areas examined.

In the comparison between participant and NP GPs the following areas 

were significantly different from background prescribing practice 

immediately post intervention: (i) prescribing of second line antibiotics 

was significantly reduced among participant GPs and (ii) generic 

substitution of omeprazole and nimesulide was significantly increased 

among participant GPs. Over the twelve month post intervention period 

changes to prescribing were not maintained by participant GPs. 

Prescribing of statins in CVD and diabetic patients and antiplatelet 

therapy in diabetic patients increased over the twelve month post 

intervention period, but there was no significant difference between 

participant and NP GPs.

Conclusion: Postal prescribing feedback with or without academic 

detailing had a small effect on antibiotic and generic prescribing, and very 

little effect on prescribing of CVD preventive therapies. The addition of 

academic detailing did not significantly increase the effectiveness of the 

intervention.
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Introduction and structure of thesis

This thesis is a detailed description of a randomised controlled trial (RCT) 

to evaluate the effect of an educatbnal intervention on GP prescribing in 

one former health board region of Ireland. Specifically the study 

compared the effectiveness of a multifaceted intervention, academic 

detailing and postal prescribing feedback, versus postal prescribing 

feedback alone in promoting rational prescribing among GPs. Three 

target areas were identified as the focus of the intervention: antibiotic 

prescribing, generic drug prescribing and prescribing of preventive 

therapies in cardiovascular disease. The effect of background prescribing 

in these areas was evaluated using a quasi-experimental study design 

where the prescribing of participating GPs in the RCT was compared to 

the prescribing of non-participating GPs.

Structure of Thesis

The study is presented in ten chapters. Chapter 1 gives a background to 

the present study, detailing the concept of rational prescribing and the 

development of ways to evaluate and monitor prescribing through quality 

prescribing indicators. It briefly outlines the influences on GP prescribing 

including the barriers to implementing evidence based medicine and 

strategies developed to improve the quality of prescribing. The aims and 

objectives of the study are also presented in this chapter.

Chapter 2 provides a more in-depth literature review of strategies used to 

change clinical practice especially prescribing practice in the three areas 

identified above. Chapter three outlines the population selection, 

recruitment and randomisation, and the development and implementation 

of the intervention.

Chapters 4 (antibiotics), 5,6 (generic prescribing) and 7 (CVD 

prescribing) contain the results of the RCT and quasi-experimental study. 

The general layout of these chapters is: introduction, topic background.
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methods including statistical methods, summary of results and 

discussion. The results for the RCT are presented first followed by the 

quasi-experimental study.

Chapter 8 evaluates the study from the GPs perspective while chapter 9 

is a cost-effectiveness evaluation of the interventions from the 

perspective of the Irish Health Service. The costs are based on providing 

a postal prescribing feedback service compared to a prescribing adviser 

service plus postal prescribing feedback for all GP practices in the 

Republic of Ireland (ROI).

Chapter 10 summaries the study findings, draws conclusions and 

provides recommendations on the effectiveness of these interventions in 

an Irish health care setting and proposes ideas for future research in this 

area.
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Chapter 1 

Background & Aims

1.1 Introduction

This chapter aims to describe rational prescribing, outline its importance 

and how it is evaluated. There is a review of factors which influence 

prescribing behaviour especially among general practitioners (GPs). 

Finally, there is a summary of common behavioural change strategies 

which have been used to influence practitioner prescribing in other 

studies.

1.2 Rational Prescribing

Rational prescribing is defined in several ways but the following definition 

is from the World Health Organisation (W HO) for rational drug use. “Each 

patient should receive medication appropriate for his/her clinical needs, in 

doses meeting the related requirements, for an adequate period of time 

and at the lowest cost to them and the community”.̂  Rational prescribing 

encompasses the concepts of safety, effectiveness, efficiency and cost 

and has clinical, ethical and economic implications for individuals and 

society as a whole.

1.3 Why rational prescribing is important

The prescribing of medicines is the most common healthcare 

intervention in the developed world and has the ‘greatest potential to 

produce health benefit or to cause harm.^ There is mounting evidence to 

suggest that aspects of drug prescribing can be inappropriate in terms of 

the dose, drug or combination of drugs used. One indicator of this is 

Adverse Drug Reactions (ADRs). ADRs that occur in primary care can 

result in hospital admissions or emergency room visits. Recent reports
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estimate that this can range from 3% to 6% of all hospital admissions, 

while older age, female gender and multiple drug therapy are factors 

associated with an increased risk of an ADR.^'® There are no data on 

admission to Irish Hospitals due to ADRs, but under-reporting of ADRs by 

both hospital and community doctors is recognised.®

ADRs are an extreme example of inappropriate drug prescribing but it 

also applies to under or over treatment of chronic conditions such as 

cardiovascular disease (CVD), dyspepsia or asthma and these areas are 

also targeted by rational prescribing initiatives/'^^

1.3.1 Cardiovascular disease prescribing

EUROASPIRE II was a comparative study in 15 European countries; its 

aim was to determine in patients with established coronary heart disease 

whether the Joint European Societies' recommendations on coronary 

prevention were being followed in clinical practice (1999-2000). A follow- 

up study in a subset of 9 countries compared the earlier EUROASPIRE I 

study with EUROASPIRE II. In EUROASPIRE II, 53-58% of patients had 

inadequate blood pressure or cholesterol c o n tro l.In  particular, the 

elderly and women were less likely to receive recommended preventive 

drug therapies for CVD compared to younger m ales.Inequalities in 

prescribing related to gender, age or region were also reported in other 

studies.

1.3.2 Antimicrobial prescribing

Rational prescribing focuses not only on the individual but the wider 

community. Antimicrobial use and generic drug substitution are two areas 

that have received widespread attention and are frequently used as 

intemational markers of rational prescribing. Ecological studies have 

shown a strong association between levels of antibiotic use in both 

community and hospital settings and high levels of antimicrobial 

resistance and the emergence of life threatening ‘super bugs’. i n  a 

European surveillance study of 26 countries, the Nordic
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countries were among the lowest users of community antibiotics in 

Europe with a corresponding low level of antibiotic resistant infections.^® 

In contrast, France had one of the highest rates of community physician 

antibiotics prescribing matched by the highest level of penicillin 

resistance pneumonia infections. There is a general consensus among 

health care agencies that antibiotic use needs to be reduced and the use 

of newer antibiotics restricted to prevent the emergence of resistance to 

them.^®"^  ̂The Nordic countries in particular are active in this regard 

where government legislation has reduced reimbursement for community 

antibiotics.^^’̂ '* Ireland was placed in the mid-range of antibiotic use 

compared with other European countries. However, total antibiotic 

prescribing has increased by 13.4% over the last 3 years, with the largest 

increase seen in the second line antibiotics penicillin/beta-lactamase 

inhibitor combinations (amoxicillin/clavulanate) and second generation 

cephalosporins.^® The use of these drugs has increased by 18-22% from 

1993 to 2002.^^

1.3.3 Generic prescribing

Generic substitution is the use of less expensive ‘off patent’ drugs in 

place of more expensive original branded products and is advocated as 

one way of containing medical care costs. A generic medicine is a faithful 

copy of a mature drug which is no longer under patent. Since the 1990s 

several European countries have introduced legislation or have active 

policies to promote the use of generic drugs over their equivalent more 

expensive branded products. There is wide variation across Europe in 

the use of generics. In France generics account for 3% of total drug 

volume but up to 70% in the In Ireland approximately 22% of all

drugs dispensed on the state sponsored community drug payment 

schemes were either unbranded generics or branded generics. A study 

by Tilson et al in 2003 estimated that over €21 million could be saved on 

the Irish community drugs budget if generics were substituted for 30 of 

the most expensive drugs with a generic equivalent.^
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In Ireland generic prescribing has been promoted through the Indicative 

Drug Target Saving Scheme (IDTSS) which allowed GPs to reinvest the 

savings made through more cost effective prescribing, including generic 

substitution, towards improving their practice facilities. The scheme 

showed some initial success but an audit of its effectiveness concluded 

that there was no sustained cost saving achieved and the scheme was 

suspended. However, the cost of maintaining the community drug 

schemes was over €1,092 million in 2004 and this has increased by 15 - 

17% annually over the past few years.

CVD, antibiotic and generic prescribing are areas where there is a strong 

evidence base on best practice and are identified as topics for rational 

prescribing and modifying prescriber behaviour.

1.4 How rational prescribing is monitored

Rational prescribing is synonymous with quality prescribing and the focus 

is on how to define and measure effectiveness, safety, appropriateness 

and cost.^  ̂ Prescribing indicators have been developed for this purpose 

and are based on measurable elements of prescribing performance for 

which there is evidence or consensus that they can be used to assess 

quality, and hence in changing the quality of care provided.^ Indicators 

can be applied at individual, institutional or national level.

The development and classification of prescribing indicators is a relatively 

new area in medicine. Indicators can be categorized in different ways 

depending on the focus of the stakeholders or researchers. One common 

classification divides indicators into structure (organizational factors e.g. 

number of specialists per 1000 population), process (e.g. number of 

patients prescribed statins) and outcome ( mortality and morbidity) 

indicators.^ Other classifications are more specific, drug orientated 

indicators (information on a drug and its characteristics), disease (drug 

usage related to patient diagnosis) or patient (drugs linked to patient 

characteristics and outcomes).^
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Prescribing indicators aim to address both process and outcome aspects 

of care. But many areas of care are complex with combined 

organisational, clinical and patient elements. Thus, complex sets of 

quality indicators, of which prescribing may be one, are required to 

assess health care services or performance.^^

1.4.1 Development of quality prescribing indicators

Quality prescribing indicators (QPI) should be based on empirical 

research which forms the basis of local, national or intemational 

guidelines. Indicators are generally as a result of a consensus forum of 

experts.^ The DURQUIM conference, in an effort to standardise 

prescribing indicators, identified 11 attributes of an indicator, in order to 

help in the development of indicators and assess their overall usefulness 

in practice. These are summarised in Table 1.1.^

The temporality of clinical guidelines and their associated QPI also needs 

to be recognised. Guidelines and indicators change over time to reflect 

advances in knowledge and medicine. Shekelle et al reviewed 17 clinical 

practice guidelines and found that 13 required either minor or major 

changes to reflect current evidence. ^  They concluded that guidelines 

should be reassessed for validity every 3 years.^® A practical example of 

this is the use of a high level of prescribing of hormone replacement 

therapy (HRT) as a QPI associated with good practice but recent trials 

and meta analysis now suggests otherwise.

In contrast, international focus on cardiovascular disease (CVD) has 

resulted in broad consensus in European and American guidelines on 

prevention of CVD. The quality prescribing indicators in this area are 

based on large clinical trials evidence and this continues to be 

strengthened with the publication of new trial data. Two important quality 

prescribing indicators to emerge from this are; patients with established
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CVD or Type II diabetes should be prescribed (I) statin and (II) antiplatelet 

therapy.^®

A more constant and intemationally recognised QPI is a low level of 

antibiotic prescribing and avoidance of second line antibiotic therapy, 

which has remained a focus of attention for the last 10 - 15  years 

Prescribing indicators are also concerned with the cost of prescribing. 

Although not directly related to quality in a clinical sense, it is also 

important. Therefore, a high level of generic drug prescribing would be 

considered a useful indicator as a measure of cost containment.

Initially quality prescribing indicators were used at local level to assess 

individual or group of practitioners e.g. primary care practice or hospital 

activity, but increasingly QPI are used to benchmark activity against a 

regional, national or intemational comparator. They are also used to 

evaluate the effect of strategies to change practice and prescribing trends 

over time.
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Table 1.1 Attributes of indicators

Attribute

Valid

Reliable

Credible/

communicable

Objective

Available

Contextual

Comparable

Repeatable

Remedial

Interpretation

Suitable

Reproduced from

Description

Meeting the indicators is considered better quality 
(content/face validity)

Measure is a good translation of clinical situation 
(construct /concurrent validity)

Data should be complete, accurate, consistent and 
reproducible

Indicator must be acceptable by assessors and those 
being assessed
Outcomes must be understandable and relevant to 
practice

Data should be as independent as possible

Data should be collected for routine clinical or 
organizational reasons

Indicators should be context free or important context 
effects (population size, distribution of age and sex 
case-mix) should be adjusted for

Indicators should refer to Gold standards or other 
similar data

Indicators should be sensitive to change over time

Intervention is possible where improvement needed

Indicators used appropriately in its presentation & 
interpretation

Useful for more than one organisation 

DURQUIM report^
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1.4.2 Limitations of quality indicators

The drive towards evidence based medicine to underpin clinical decisions 

has precipitated the development of clinical indicators (including 

prescribing) to monitor the relationship between evidence and practice. 

However, a criticism of using indicators in this way is that they do not take 

account of the complexity of the interaction between patient and 

physician and the diversity of the patient population. By reducing clinical 

practice to simple technical processes for measurement purposes, it 

diminishes the individual aspect of care.'*  ̂ Many researchers who have 

developed quality indicators and applied them to real clinical situations 

advise caution in the interpretation and use of such data to make extemal 

quality judgments on individual practitioners or comparison between
42-4fipractices.

Persistent concems undermine the reliability of quality indicators. The 

lack of complete records is identified as one of the major obstacles to 

using quality indicators, whether it is handwritten/electronic patient 

medical records, or prescribing databases without diagnosis information.

In order to make a reliable judgement on either overall performance or on 

management of a single condition comprehensive sets of indicators are 

required. However, not all indicators may be applicable to every patient 

with a particular condition, therefore determining the relative contribution 

of each indicator to the overall evaluation of performance is difficult. In 

addition, large sample sizes are required to avoid making decisions 

based on small numbers of patients, but incomplete patient registers and 

poor levels of computerisation in general practice makes identifying 

patients with particular conditions difficult. Evaluation of clinical practice 

at an aggregate level using quality indicators is still in the developmental 

stage, as is the computer technology within primary care which is 

required to provide information on which these indicators depend.**^
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1.4.3 Prescribing Indicators and pharmacy databases

The development and application of quality prescribing indicators to 

pharmacy claim databases have become a common approach to 

evaluating the quality of clinicians’ prescribing.'*®'^ The QPI tend to be 

based on a literature review of current evidence on the management of 

common medical conditions and the evidence surrounding (a) the most 

commonly prescribed dmgs for that condition and (b) drugs of low 

therapeutic value. Through consensus of an expert panel, QPis are 

derived from the evidence but may be modified to compensate for the 

limitations of an individual pharmacy database. The acceptability of the 

indicators is then tested in a wider group of physicians usually based on 

a Delphi or RAND consultation p r o c e s s . B o t h  methods contribute to 

the internal validity of the indicators. Sets of prescribing indicators 

derived in this way have been used to assess overall prescribing at 

individual and aggregated GP practice level.

Studies based in different countries, show considerable similarity both in 

the set of quality prescribing indicators developed and the results when 

the indicators are applied to the pharmacy databases. The indicators 

generally include: 1) aspects of disease management e.g. aspirin 

prescribing in ischaemic cardiovascular conditions, 2) cost in terms of 

generic prescribing, 3) use of drugs of bw therapeutic value e.g. oral 

nutritional supplements, 4) restriction to narrow range of therapeutic 

drugs within particular conditions, e.g. high rate of prescribing of atenolol 

as a percentage of all beta blockers. A consistent finding in many of 

these studies is the wide prescribing variability across GP practice, 

indicating a lack of uniform adherence to clinical guidelines. The 

researchers suggest that such prescribing indicators can be useful in 

monitoring and detecting changes in prescribing practice.

The versatility of prescribing indicators applied to readily available 

prescribing databases is now being realised. The range of topics 

monitored is expanding and recent examples include compliance with
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evidence based medicine in paediatric asthma^®, preventive therapy in 

cardiovascular disease and d i a b e t e s , o v e r  prescribing of 

antidepressants to children,®  ̂polypharmacy in the elderly®̂ '®̂  and 

variation in antimicrobial consumption.®® Other areas using pharmacy 

databases are adherence and persistence with CVD therapy®̂ '®®, 

potential for drug-drug interactions®® and cost savings based on generic 

substitution/^

1.4.4 Limitations of pharmacy database

Quality prescribing indicators applied to pharmacy claims databases 

have specific limitations. Pharmacy databases are based on utilization of 

drug therapy, and reflect not only treatment of a condition but also the 

attitude, knowledge of the prescriber and the compliance of the patient 

with no reliable way of differentiating between these elements.

Prescribing databases are not standardized in the amount or type of data 

they record and such variation in available data must be assessed prior 

to applying QPIs developed in other settings.  ̂ Many pharmacy 

databases are used for reimbursement purposes and do not contain 

information on diagnosis or other risk factors such as smoking status.

One way to overcome this problem is to use specific or a combination of 

drug therapy as a surrogate marker of disease. This methodology was 

first developed by Von Kroff et al and has been used in subsequent 

s t u d i e s . H o w e v e r ,  this limits the accuracy of the prescribing indicator 

to make claims about appropriateness of the drug therapy or dosage for 

a particular condition.^® For some conditions only broad disease 

classifications can be identified e.g. it is not possible to distinguish 

between diuretics used to treat hypertension or heart failure. Similarly, 

antiplatelet therapy is the mainstay of treatment for ischemic 

cardiovascular conditions e.g. ischemic heart disease (IHD), peripheral 

vascular disease (PVD) and ischemic cerebrovascular conditions and 

can be used for both primary and secondary prevention of CVD. This
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methodology may overestimate the prevalence of CVD using a pharmacy 

claims database. Also patients receiving non-standard treatment for a 

condition may have their condition misclassified.

Prescribing databases vary in the extent of patient level data recorded, 

which restricts their use for epidemiological studies examining age, 

gender or regional characteristics. Databases which lack a unique 

individual identifier prohibit linkage with other databases such as mortality 

or cancer registers and hospital or community GP databases, although 

this comes with its own ethical and technical difficulties. In other 

situations prescribing databases may not cover the entire population and 

are only available on a sub-set of the population, which reduces the 

generalisibility (extemal validity) of the findings to the entire population.

1.4.5 Validity of Quality Prescribing Indicator

Internal and external validity are important features in assessing quality 

prescribing indicators, internal validity deals with the accuracy and 

reliability of the data and can be defined under four headings: content 

(indicator based on scientific evidence), face (consensuses among 

professional), concurrent (empirical data or gold standard) and construct 

validity (ability to identify optimal or suboptimal prescribing accurately). 

Depending on the questions, these various aspects will assume different 

levels of importance.

Extemal validity adopts a wider view of the situation or clinical problem 

and aims to be an accurate reflection and measure of what is happening 

in the population. Applied to single institutions or specific situations 

internal and external validity can be easy to control but when applied to 

more complex situations such as regbnal or international comparisons 

the quality indicator must take account of the variation in treatment or 

drug availability for certain conditions within and across countries.’* 

Marshall et al used 174 US based health care quality indicators and 

found commonality in 56.3% of them when applied to a UK general 

practice set t ing. In addition, the properties of the different regional or
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national pharmacy databases must be taken into consideration. An 

example is the HSE-Primary Care Reimbursement Service (HSE-PCRS) 

pharmacy claims database in Ireland. It contains individual patient-level 

data including age and gender, but it is a means tested scheme for those 

aged less than 70 years. The scheme covers 30% of the Irish population 

and over represents the elderly and the poorest section of the 

community. In contract the Prescribing Analyses and Cost (PACT) 

pharmacy data in England covers the whole population but does not 

include demographic data.^®

1.5 Influences on Prescribing in General practice

The majority of consultations in general practice result in a drug 

prescription.^^ The rising cost of the community drugs budget combined 

with an increase in range and complexity in the management of 

conditions in the community has singled out primary care for special 

attention in regard to rational prescribing. The factors which Influence 

prescribing are complex and are the subject of academic, pharmaceutical 

and government interest. These factors are broadly divided into those 

external to the GP practice such as Government initiatives, formularies, 

expert opinion, guidelines, protocols in addition to pharmaceutical 

marketing. Intemal influences are more subtle and include patient 

expectation, the GP’s past experience and personal beliefs, dynamics 

and communication with practice partners and practice resources.®®

1.5.1 External influences

1.5.1.1 Government legislation/restrictions

External influences on GP prescribing can be graded by their perceived 

degree of influence. Among the most influential are Government 

initiatives backed by legislation or forced restriction through national
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formularies or failure to fund certain drugs. Physicians recognise these 

types of interventions as having the most immediate impact on 

prescribing A particular example of this is generic prescribing 

Governments in several countries have introduced legislation or policies 

to promote generic substitution as a means of controlling spending on 

community drugs budgets. Countries such as Sweden, the UK and the 

Netherlands report large savings based on compulsory generic 

prescribing. Many observers conclude that direct govemment 

intervention is required in order to achieve high levels of generic 

substitution.®®®^

1.5.1.2 Incentive schemes

Incentive schemes rather than legislation are increasingly viewed as a 

more appropriate means of achieving quality and value for health 

care.***’*’  Early reports of incentive schemes suggest variable results 

depending on the outcomes m e a s u r e d I n  primary care, incentive 

schemes have been used for a number of years for particular public 

health programmes such as childhood immunisation or screening for 

cervical cancer, in some countries, where payment is based on the 

number of patients receiving the intervention. The new GP contracts in 

the UK, part of the National Service Framework, are an ambitious attempt 

to link GP payment to treatment targets and quality indicators for the 

management of many high prevalence chronic conditions. It is still too 

early to evaluate the long term effectiveness on patient outcomes and 

overall cost-effectiveness of this strategy.^ However, the concept that 

quality of care in general practice can be measured and thus rewarded 

seems to be acceptable to practitioners whose goveming bodies and 

unions were involved in these contract negotiations.

In Ireland there are relatively few examples of Govemment led incentive 

schemes for primary care. An early example was the “Indicative Drug 

Targets Saving Scheme (IDTSS) (sectioni .3.2) which was an attempt to 

curb prescribing costs in general practice through rewarding GP who met
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cost t a r g e t s T h e  results from the scheme were initially promising with a 

saving of 13.5 million Irish pounds in the first year and an increasing 

trend towards generic prescribing. However, the results were not 

sustained and a review by the Auditor General found that only 5% of GPs 

made any significant saving over a four year period.®® The scheme 

concluded In 2004, without an altemative replacement.

A current national incentive scheme in primary care is the Heartwatch 

Programme. It started in 2003 and involves just over 20% of GPs 

nationally. It aims to promote secondary prevention in patients with 

established cardiovascular disease.®^ Among the markers of 

improvement in care is an increase in antiplatelet, statin and 

antihypertensive prescribing. GPs received a fee for recruiting patients 

into the scheme and a subsequent payment for each Heartwatch related 

visit (3-4 per year per patient). The second annual report showed a 

significant increase in prescribing of these preventive therapies and 

improvement in hypertension and hypercholesterolemia management in 

this patient population.®® However, there are cun^ently no plans to extend 

this programme beyond the 20% of GPs already involved.

In contrast primary care in the UK has a relatively high level of 

Government sponsored initiatives. This includes GP individualised 

prescribing feedback based on a national pharmacy claims database, 

and regular visits from prescribing advisors.®®'^°^ In addition, the British 

National Institute for Health and Clinical Excellence (NICE) develops 

national clinical practice guidelines and evaluates the cost-effectiveness 

of treatment strategies, including medicines, which are circulated to GPs 

and other health care practitioners. This ready supply of information and 

practice guidelines is now linked directly to incentives and performance in 

the form of the Quality and Outcomes Framework and GP contracts.®® 

The basis of these contracts are that GP payment is linked to health care 

indicators and treatment targets in an effort to improve both effectiveness 

and efficiency of health care delivery.^°^ Initial assessment of this scheme
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suggests that this approach can achieve substantial success in terms of 

quality targets with 75% of targets achieved in the first year.^°^ Although 

there is possible evidence of data manipulation by practices it applied to 

less than 1% of practices analysed. Another report suggested that the 

programme positively influenced practices in deprived areas where 

targets are generally more difficult to a c h i e v e . T h e  difficulty with such a 

programme is the initial high cost implications, where the programme 

exceeded its 1.8 billion budget in the first year. It is too early to identify 

the effect of the programme on actual population health outcomes, 

however the effect on practitioner performance seems positive.

1.5.1.3 Pharmaceutical Industry

The pharmaceutical industry invests a substantial amount of money in 

marketing aimed at primary and secondary care practitioners. It is 

estimated that as much as 15-25% of a pharmaceutical company’s 

revenue is spent on promotion. Although physicians rate the influence of 

such marketing as having a low impact on their prescr ibing,more  

objective measures of influences seem to suggest that such marketing, 

which includes representative visits to the GP’s office and provision of 

free samples, does impact directly on GP prescribing. Prosser et aP°  ̂

reported that for many GPs the primary source of information on new 

drugs was direct contact with pharmaceutical company representative. In 

addition, there are a number of studies which suggest that free samples 

lead physicians to prescribe medications that differ from their preferred 

agents and can increase the cost of drug prescribing.

1.5.1.4 Prescribing feedback

Prescribing feedback schemes have been developed in many countries 

to provide GPs with information on their prescribing practice.^^^ These 

schemes are generally advisory and are based on the simple information 

deficit model i.e. increasing awareness can change behaviour. The 

aim is to increase GP awareness of their prescribing, especially cost. 

Through comparison with their peers, GPs with above average cost or
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volume of prescribing will be motivated to change practice. The 

conclusion from meta-analysis of randomised controlled trials of short 

term interventions including prescribing feedback is that the provision of 

information in isolation can have a positive impact on GP knowledge but 

the changes to prescribing practice are small to moderate.

However, the effect of repeated information over prolonged periods as in 

the Prescribing Analysis and Cost (PACT) system in the UK or the 

National Prescribing Service in Australia is difficult to evaluate but reports 

suggest that the supply of prescribing information is effective, particularly 

if part of a multifaceted approach to change practice e.g. combined with 

information from prescribing advisors, interactive peer groups or audit.’
117

1.5.1.5 Guidelines

In the last number of years the emphasis on management of many 

chronic and acute illnesses have been through national or local 

guidelines which aim to standardise care e.g. hypertension, 

cardiovascular disease, asthma, d i a b e t e s . I n  the UK, guidelines 

from NICE form the basis of quality prescribing indicators which are used 

to asses clinical practice. Guidelines in isolation are believed to be 

ineffective in influencing practice and implementation has been highly 

v a r i a b l e . A n  evaluatbn of NICE guidelines in 2004 concluded that 

guidelines need to be backed by strong professional support, have a 

stable and convincing evidence base, incur no additional costs and be 

part of organisations which have developed good implementation and 

monitoring systems. Above all guidelines need to be clear and reflect the 

clinical context.’^̂

In Ireland, there is no single agency charged with overall responsibility for 

developing, implementing or monitoring adherence to guidelines. It is 

anticipated that this may become part of the remit for the newly 

established Health Information and Quality Authority (HIQA)

(www.hiqa.ie). Currently the only Govemment funded source of
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information is the National Medicines Information Centre (NMIC) 

(www.nmic.ie) which aims to produce evidence based information 

bulletins on common conditions in general practice and advice to 

practitioners on individual drug items. However, they do not produce 

national guidelines against which practice can be benchmarked.

1.5.1.6 Clinical Audit

Clinical audit may be defined as a quality improvement process that 

seeks to improve patient care and outcomes through the systematic 

review of care against explicit criteria and the implementation of 

change.^^'* A particular driver of clinical audit is the emphasis by 

government and the public on clinical governance and professional 

accountability. Clinical audit has become one of the most consistently 

used tools to improve patient care and organisational structure. It is also 

widely used to provide evidence of implementing clinical 

governance. ’

Audit activity can be internal, conducted by practitioners within an 

individual practice, or external whereby a third party examines the 

practice data and compares it to either a set standard or other 

comparison group such as GPs within the same region. The literature 

rarely differentiates between the effect of audit and feedback and the 

results of various meta-analysis continue to favour audit and feedback as 

effective activities particularly in relation to prescribing behaviour.^^®'^^^

1.5.1.7 Professional education/Academic detailing

The role of continued professional development and education has been 

recognised as important in maintaining and improving quality in 

healthcare. The format this takes has an effect on GP practice. Meta

analysis evaluation of professional education suggest that formal 

structured courses or interactive workshops in specific aspects of care 

can have a moderate to large effect on practice while written educational
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material, didactic lectures or conferences in isolatbn do not appear to be 

effective in changing physician performance.^^®'^^°

Academic detailing or educational outreach visits are individually focused 

and aim to make broad educational messages applicable to the individual 

practice or GP by utilising patient profiling.

1.5.1.8 Reminders /  Computer Decision Support Systems

Increasing levels of computerisation within primary care and development 

of sophisticated software can impact on GP daily practice. Manual or 

automated prompts at the point of decision making are generally reported 

as having an impact across a wide area of practice such as 

immunisation, CVD risk management and prescribing of medication 

including avoidance of drug interactions and generic substitution. 

Computer Decision Support Systems (CDSS) actively guide clinical 

decisions, their effectiveness is more variable^^^ while requiring greater 

levels of training and financial resourcing.

1.5.2 Internal Influences

Internal influences on prescribing are also well documented but are more 

difficult to quantify. Paramount among these factors is the physician’s 

own personal and professional experience.

1.5.2.1 GP experience

Armstrong at al̂ ^® described how external factors such as information 

and professional influence combined with the GP’s own experience can 

be intemalised and in tum influence the GP’s willingness and ability to 

change his prescribing practice. Three models of change are discussed:

The accumulation model of change is based on the gradual accumulation 

of cues which depends on two factors - the weight of evidence in a 

certain direction through articles, talks, consultants’ letters etc and the 

second is confidence and trust in another professionals’ advice.
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The challenge model of change is more rapid and generally stems from a 

critical event, or a particularly negative or positive experience with a drug 

which left a lasting impression on the practitioner. This generally 

concerns only a small number of drug items.

The Continuity model of change describes a pre-existing preparedness to 

change, i.e. the change made sense to the GP because of his own 

personal view and general attitude to change or there was a particular 

cost advantage which supplemented the therapeutic reason to change 

practice.

Armstrong et aP̂ ® concluded that although there was evidence of some 

change in prescribing this was against a stable background of ‘non

change’ despite the daily contact with external change agents (section 

1 .5 . 1 ).

1.5.2.1 Patient influence

Strongly related to GP experience is the relationship between the GP and 

the patient. This is a complex interaction which depends on not just the 

immediate illness which necessitated the consultation but the patients 

past experience with illness and the medical profession, their attitude to 

health and their personal relationship with a particular GP. The patient’s 

social, educational and economic circumstances can also influence a 

decision to prescribe.^^^’^̂ ® Prescribing of antibiotics illustrates many of 

these factors. If patients visit a GP with an infection they generally have 

the expectation of receiving an antibiotic and they may be disappointed 

and dissatisfied with the care they received and this in turn can 

undermine the confidence in that particular GP.^^  ̂ In Britain and France 

efforts to reduce antibiotic prescribing have included national media 

campaigns aimed at informing the public about safer use of antibiotics 

and both countries have observed a reduction in GP antibiotic 

prescribing.^"*®

GPs view of their individual patients modifies how and when they apply 

the evidence '̂*^ for example a patient who lives in poor housing
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conditions, or who smokes may be more likely to receive an antibiotic 

than someone from a wealthier background or non-smoker because the 

GP perceives the first patient as having a higher risk of developing 

complications. Also, the decision not to prescribe an antibiotic requires a 

longer consultation period due to providing the patient with an 

explanation and additional reassurance.^'*^

The decision to persist with a particular new prescribing strategy very 

often depends on the feedback from patients. If patients dislike the 

therapy, then the GP is likely to return to their former prescribing habits 

regardless of the evidence.^''^ Patients can also refuse to take medication 

in which case recommended guidelines cannot be implemented.

1.6 Barriers to evidence based medicine

Some of the influences which play a role in forming a GPs prescribing 

decision have been reviewed, but these influences taken one step further 

can be regarded as barriers. Research on barriers to change have tried 

to identify why evidence based medicine fails to be consistently 

transferred into clinical pract ice .Common themes emerge from these 

studies which can be broadly summarised under four headings: nature of 

the evidence, practitioner attitude, patient attitude and logistics.

1.6.1 Nature of the evidence.

The rapid change in medicine and emphasis on evidence based practice 

has resulted in a vast amount of literature advocating best practice for an 

ever increasing range of clinical conditions. One study estimated that a 

doctor would have to read 20 articles per day all year round to maintain 

present know ledge .The  trend towards systematic reviews and 

guidelines aims to summarise this evidence, despite this, contrasting 

views and treatment strategies still emerge, e.g. for the management of 

CVD currently there are at least three different sets of guidelines the 

North American, the European and British guidelines, all broadly similar
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but advocating slightly different targets for risk factors e.g. blood 

pressure.

The complexity of the change required will impact on its uptake. A 

change which is simple or for which there is scepticism about the current 

practice may be quickly adopted e.g. cessation of myringotomy for otitis 

media. In contrast, changes which are complex requiring additional 

resources, interdisciplinary collaboration and for which there is conflicting 

views atx)ut predicted benefits will be slow to be adopted '̂*® e.g. the role 

of statins in primary prevention or in the elderly.^

1.6.2 Practitioner attitude

In addition to the volume and complexity of the change practitioners and 

especially GPs need to have the time and skills to assess the quality and 

strength of the evidence and the confidence to persuade both colleagues 

and patients of the value of a new intervention. Instead, many GPs adopt 

a conservative approach and prefer to wait and assess the durability of 

the evidence. They need to be convinced of the lack of harm, efficacy 

and safety of a therapy including a transparent risk benefit profile before 

initiating prescribing. Many qualitative studies find that GPs are not 

opposed to change '̂*®’ '̂*® but recent experience with evidence which has 

not stood the test of time e.g. guideline advocating hormone replacement 

therapy or therapies which were proved unsafe e.g. Cox I! inhibitors has 

increased caution among practitioners in adopting new practices.

Even in areas where GPs accept the evidence there are barriers to 

implementing best practice. These often centre on an individual patient 

basis where there is uncertainty about diagnosis or the appropriateness 

of the therapy for that individuaP^°’^̂  ̂ e.g. prescribing warfarin in a patient 

with a history of falls or antiplatelet therapy for a patient with a history of 

gastrointestinal (Gl) ulcers. GPs often find themselves as the mediators 

between specialists in secondary care and the patient. A patient who 

experiences side effects due to medication or is finding it difficult to
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mange their polypharmacy is more likely to turn to their GP for help rather 

than the specialist who prescribed the original therapy.

1.6.3 Patient attitude

As mentioned already patients themselves can be the barrier to 

implementing evidence based practice. Patients can refuse to accept 

medical advice and recommendations. Doctors may try to influence 

patients decisions but there is the risk of damaging the patient doctor 

relationship or the patient not retuming for subsequent follow-up if they 

feel their free will is compromised or they are not been listened too.^“

This is often reported by GPs as a difficulty in refusing to prescribe 

antibiotics.

Patients’ personal circumstances can play a part in a GPs willingness to 

prescribe new therapies. A patient who already has a poor compliance 

record with existing therapy is unlikely to be receptive to initiating more 

therapy, whilst a patient with cognitive impairment, due to ageing or other 

neurological conditions, may find complex drug regimes difficult to 

manage.

1.6.4 Logistical reasons

Time and resources are frequently identified as barriers to implementing 

evidence based medicine. The majority of disease management 

guidelines call for improved diagnosis and recognition of conditions which 

require additional diagnostic tools e.g. echocardiogram for heart failure. 

Difficulties in accessing these tests can impair a GP’s ability to manage 

these patients. Once a diagnosis has been confirmed, the majority of 

chronic conditions are now managed by multiple drug therapy which incur 

not only drug costs but also increased surveillance costs. If practices do 

not have clinics in place to facilitate such monitoring e.g warfarin clinics, 

a GP may be reluctant to have too many patients which require this level 

of care.^ '̂^®® Uptake of new therapies by patients often requires time to 

persuade them of the benefits and GPs frequently identify
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insufficient time for this process. Finally, but perhaps most importantly, 

the lack of reimbursement for this ‘extra work’ (patient monitoring, follow- 

up, measuring biophysical markers, documentation etc) is recognised as 

a ban-ier to implementing best practice/^^

1.7 Implementation of evidence based practice

Recognition of the barriers to implementing evidence based practices has 

prompted the development of strategies to improve their dissemination 

and implementation. The development of these strategies mirror the 

growing insight into the difficulties encountered in promoting rational 

prescribing and evidence based medicine as a whole. The early phase of 

the evidence based medicine movement adopted simple models of 

information giving. These included the unsolicited distribution of 

educational materials and guidelines or didactic educational meetings or 

conferences, this progressed towards more individualised audit and 

feedback but the lack of consistent success has prompted a move 

towards more sophisticated social marketing approaches utilised by the 

pharmaceutical industry itself. A key aspect of this is one to one 

educational outreach visits and adopting a multifaceted approach 

including patient targeted strategies and use of computer technology in 

the guise of computer assisted treatment plans and decision supports.’ ®̂

Grol et al identified 18 types of interventions used for the transfer of 

evidence into practice which have been evaluated by randomised control 

trials (RCT) and systematic reviews. The authors drew some general 

conclusions: a) change is possible when a well designed intervention is 

used, b) most interventions had some effect, c) no intervention is superior 

for all change in all settings, d) interventions that target specific obstacles 

to change may be more effective than non-focused interventions.
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1.8 Conclusion

Rational prescribing is embedded in the concept of evidence based 

medicine. The underlying principle of rational prescribing is that the 

prescribing of drug therapy for a condition is based on sound evidence 

for the overall management of that condition and that appropriate use of 

the therapy has a measurable clinical outcome.

This evidence supports the development of quality prescribing indicators 

based on drug therapy which are measurable in large populations and 

reproducible in different settings. It provides some insight into aspects of 

clinical practice, safety of patient care and resource utilisation.

Similar to other areas of evidence based medicine rational prescribing 

needs to be promoted through well designed interventions, part of 

developing such interventions is an understanding of the influences and 

barriers to adopting rational prescribing and evidence based medicine.
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1.9 Aims

Overall the purpose of this study was to evaluate the effectiveness of 

promoting rational prescribing by Irish GPs by means of a randomised 

educational intervention.

1.9.1 Main objectives:

> To review existing literature on audit and feedback and 

educational outreach visit as a means of changing GP prescribing.

> In the randomised study to evaluate the effectiveness of 

prescribing feedback via postal bulletin (PB) compared to 

academic detailing (AD), postal bulletin and educational outreach 

visit, on GP prescribing for target drug therapies.

> To compare the effect of GP participation in a prescribing 

feedback project with non-participation (NP) GPs on prescribing of 

target drug therapies.

Target Drug therapies: Antibiotics, generic prescribing

and preventive therapies in CVD

and diabetes.

1.9.2 Secondary objectives

> To assess the usefulness of such feedback from a GP 

perspective.

> To evaluate the suitability of the HSE-primary Care 

Reimbursement Service prescribing database to generate 

prescribing feedback and monitor prescribing trends.

> To conduct an economic analysis of providing prescribing 

feedback to GPs.
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Chapter 2

Literature Review

2.1 Introduction

In chapter one, the types of interventions which have previously been 

developed and evaluated over the last number of years to promote 

evidence based medicine were described. In this chapter, I will explore in 

greater depth the interventions which target rational prescribing, 

especially in relation to the drug therapies which are the main focus of 

the study intervention i.e. prescribing of antibiotics, generics and 

preventive therapies (e.g. antiplatelet and statins) in cardiovascular 

disease and diabetes.

2.2 Types of interventions

The interventions are discussed from the perspective of proven 

effectiveness in trials or meta-analysis, their potential adaptability to an 

Irish primary care setting and in relation to the drug therapies which are 

the subject of the proposed intervention.

Trials and meta-analysis were identified using PubMed, Embase and the 

Cochrane database. Randomised controlled trials (RCTs), controlled 

trials, controlled before and after studies and interrupted time series 

studies reported in the English language were considered. The key word 

search was based on the criteria published by Jamtvedt et al and 

included: prescribing, feedback, audit, academic detailing, outreach 

visits, guidelines, generics, antibiotics, statins, cardiovascular therapy, 

preventative therapy, general practice, community out-patient combined 

with methodological terms: clinical trial, randomised, randomised 

controlled trial, control trial, meta-analysis, systematic review.
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Inclusion/exclusion criteria

Trials had to be based in primary care with a principal objective to 

change practice including prescribing of drugs. There was a particular 

interest in trials published in the last 6 years as previous studies have 

largely been evaluated as part of published meta-analysis.

The criteria on which the quality of a study was assessed were similar to 

those used by the Cochrane collaboration when reviewing topics in this 

area.^^ '̂^®°’̂ ®̂ The quality measures used included; population selection, 

follow-up of professionals or patients, baseline measurements, reliable 

outcome measures, protection against contamination, in addition, the 

method of randomisation was assessed for RCTs.

2.2.1 Educational material/Guidelines

Very few interventions now employ guidelines or educational material 

alone. More recent trials include this material as part of a multifaceted 

approach. The move away from passive distribution of guidelines or 

educational material is based on meta-analysis of trials that found little or 

no effect.^^ '̂’ ®̂ In addition, review of the effectiveness of NICE guidelines 

has found their uptake and impact variable and dependant upon many 

bcal issues which this type of inten/ention does not address.

At present, within the Irish primary care setting, the majority of guidelines 

or recommendations for best practice are produced by the Irish College 

of General Practitioners (ICGP) but there is no commitment to update 

these recommendations and the distribution is unpredictable. In 

developing any intervention, the use of succinct, easily readable 

guidelines on the target topics was seen as providing an important 

background on which to base practice recommendations.

2.2.2 Educational groups/opinion leader

Educational groups and use of opinion leader remains a popular method
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of influencing prescribing. Meta-analysis of trials used to evaluate these 

tools suggest that change is possible depending on the type of 

educational tool a p p l i e d . I t  is generally felt that didactic lectures, while 

they may increase physician knowledge, have little effect on practice. In 

contrast, interactive continuing medical education (CME) sessions which 

incorporate practice skills can influence professional practice and some 

health care outcomes.̂ ®®'̂ ®®

The use of opinion leaders to influence practice is not widely employed. A 

meta-analysis by O’Brien e al reported a mixed effect on practice. 

Identifying the opinion leader, standardising the information and 

replication in different settings may be difficult. Also opinion leaders are 

generally only specialists in one topic so different leaders are required 

depending on the clinical topic. Grimshaw et al concluded that opinion 

leaders are unlikely to be an effective general strategy across all settings 

and professional groups.

In the context of this project the ability to organise small group teaching 

sessions with or without opinion leaders was viewed as prohibitively 

expensive. It was also felt that fewer GPs would be willing to participate 

in this type of project as they would have to arrange cover in their own 

practice which would have cost implications.

2.2.3 Audit and feedback

Individual GP or practice audit and feedback has become a consistent 

feature of most interventions to improve overall and particulariy 

prescribing behaviour.^^^ Audit and feedback have been used as either a 

single strand intervention or as part of a multifaceted approach. The 

effectiveness of audit and feedback has been widely evaluated in reviews 

and meta-analysis. Grindrod et al conducted a systematic search for 

systematic reviews on interventions that impact on health practitioners 

and identified 34 high quality reviews of which 14 concerned audit and 

feedback.^^^ He concluded that audit and feedback demonstrated 

consistent effectiveness with 12 of the reviews showing positive
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ef fec ts .H ow ever ,  Jamtvedt et al, as part of the Cochrane 

Collaboration, conducted a meta-analysis on trials from 1996 to 2001 and 

a second update including trials up to 2004. Their conclusions remain 

largely the same, there is considerable variability regarding the 

effectiveness of audit and feedback ranging from negative to large 

positive effects.^

Several authors have tried to identify factors which can explain the 

variation in the results. These include level of baseline prescribing, 

physician motivation, the clinical topic targeted and the intensiveness of 

the intervention.̂ 2̂ '̂"̂ '̂̂ ^̂ ^̂ ®

Despite its variable effects the use of individualised prescribing audit and 

feedback was viewed as both a potentially effective and pragmatic option 

for an intervention to change prescribing behaviour within Irish primary 

care. There is no routine provision of this information to GPs and it was 

felt that GPs would be more receptive to changing their practice if they 

had an overview of their current prescribing patterns.

2.2.4 Educational outreach visits

Educational outreach visits are increasingly being used, generally as part 

of multifaceted approaches to change professional practice.^^^ A review 

by O’Brien et al of studies up to 1997 concluded that outreach visits, 

especially if combined with social marketing techniques utilised by the 

pharmaceutical industry (high quality graphical educational material, 

repetition of message, follow up visits etc), seemed to be a promising 

a p p r o a c h . S i n c e  then the majority of interventions have employed 

some aspect of outreach visiting. As it is frequently part of a multifaceted 

approach it is difficult to separate out the effects of outreach visits from 

the other aspects of the intervention. Four out of five systematic reviews 

supported the use of outreach visits.

Incorporating outreach visits into multifaceted interventions mimics the 

marketing strategies of the pharmaceutical industry, who have long since
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recognised the value of face to face contact in delivering their nnarketing 

message. McGettigen et al̂ ®̂ and Prosser both reported on the 

influence of one to one visits by pharmaceutical representatives on 

physician behaviour and advocated adoption of this methodology to 

influence clinical practice.

GPs in the Irish health care system are accustomed to receiving visits on 

their practice premises from pharmaceutical industry representatives. 

Adopting a similar approach for the rational prescribing feedback project 

was considered a means of maximising the effect of the intervention. It 

also recognises the fact that any intervention to change practice needs to 

take account of other influences which compete for the GPs attention.

2.2.5 Reminders/ computer decision support systems

Initially reminders were in the form of postal letters but the increased level 

of computerisation within primary care has lead to the development of 

real time automated reminders and clinical decision supports. These 

have been particularly effective in increasing appropriate ordering of 

diagnostic tests, preventive screening and vaccination.^®® The effects can 

be small and variable when applied across a variety of clinical disease 

and healthcare settings and many trials report under utilisation of the 

systems or that physicians ignore the p r o m p t s . A s  information 

systems develop and separate databases are linked, there is a move 

towards providing more patient specific information which may prove 

more consistently effective as the practitioners need for patient specific 

informatbn is met.

A recent survey identified that over 89% of Irish practices who 

participated in the study used computers, and approximately 70% had 

computerised patient reco rd s .H o w ever ,  the true level of 

computerisation within Irish primary care may be lower than this and 

there is no standard primary care computer package used across 

practices. Therefore developing CDSS which are compatible with a range
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of operating systems would be difficult and require significant financial 

resources.^®^

2.2.6 Patient focused interventions

Patient education is increasingly recognised as a strategy to improve 

both healthcare outcomes and practitioner performance. Education can 

focus on particular patient subgroups or be the focus of mass media 

campaigns, as in those used to reduce antibbtic prescribing in the UK 

and France.

Patient education alone generally produces an increase in knowledge but 

has little impact on clinical therapeutic targets e.g. blood pressure or 

cholesterol.^®® In contrast, multifaceted interventions that included patient 

education were generally more effective than multifaceted interventions 

which excluded this element.^®^’ ®̂®

In this study, the GP was the primary focus. The inclusion of patient 

education as part of the multifaceted intervention would not allow you to 

distinguish the effects of the intervention targeted at physicians (audit 

and academic detailing) and those targeted at patients.

2.2.7 Multifaceted approaches

Multifaceted interventions are those using two or more of the above 

interventions. Increasingly, the move is towards multifaceted approaches 

rather than single strand interventions. The combinations of interventions 

that are used vary but many include educational outreach visits. In 9 out 

of 11 (82%) systematic reviews multifaceted interventions were reported 

to be more successful than single in terventions .B ut a review by 

Grinshaw et al identified 13 multifaceted studies and found a median 

effect size of 6% (range - 4% to 17.4%) similar in magnitude to audit and 

feedback alone with a median effect 7% (range 1.3% to 16%).^®° The 

review also identified the absence of an expected dose-response curve 

associated with the increasing number of components in an intervention.
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A multifaceted approach was viewed as a pragmatic option within the 

Irish Healthcare setting. Combining interventions aimed at the GP level

offered the opportunity of evaluating the effect of single versus multiple 

stand interventions in changing practice and to identify the relative 

contribution of each including cost-effectiveness.

2.3 Selection of targeted topics and interventions

It was decided to target three drug therapies in the intervention: 

antibiotics, generics and preventative therapies in CVD and diabetes.

These topics were selected for several reasons: (1) a review of the 

international and national literature suggested there was evidence of 

inappropriate prescribing in these areas (sections 1.3.1-1.3.3),

(2) GPs involved in the study identified these areas as particularly 

relevant to their practice and on which they would like prescribing 

feedback, (3) pharmacy claims databases in other countries have been 

used to provide prescribing feedback on these topics and used to 

evaluate the effects of interventions to change practice (sections 2.3.1- 

2.3.3) and (4) aspects of these topics have previously been successfully 

examined using the Irish pharmacy claims databases.^’̂ ®̂ '̂ ®̂

The next step was to identify which interventions have previously been 

used to target these specific areas to change practice. Many previous 

reviews have focused on the intervention rather than the clinical area.

The meta-analysis combined trials across a wide range of clinical topics 

and from primary and secondary care settings. In the following review 

trials are grouped according to the target drug groups that are the subject 

of the intervention and only include trials based in primary care. The 

reason for omitting trials from secondary care settings is that the 

organisational culture, environmental influences and even patient 

attitudes are likely to be very different.
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The trials which are reviewed in this section are those that have used 

guideline, audit and feedback or educational outreach visits as either 

single strand or as part of a multifaceted approach to changing 

prescribing behaviour. These types of interventions are among the most 

widely used internationally and it was anticipated they could be adapted 

and utilised within the Irish health care setting.

Each review is given by therapeutics class chosen for the intervention 

study: antibiotics prescribing, generic prescribing and prescribing in CVD.

2.3.1 Antibiotic Prescribing

Interventions targeting antibiotic prescribing are among the most 

intensive and widely publicised. The reasons relate both to individual 

patient safety and the wider public health concem over increasing 

resistance to antimicrobial therapy. A recent meta-analysis by the 

Cochrane collaboration identified 39 studies from 1966-2000 using a 

variety of approaches to improve antibiotic prescribing. The authors drew 

the following conclusions:

1) Printed educational materials , audit and feedback resulted in little 

or no change

2) Interactive education was more effective than didactic lectures

3) Educational outreach visits and physician reminders produced 

mixed results

4) Patient based interventions e.g. delayed prescriptions, reduced 

antibiotic prescribing without increasing co-morbidity

5) Multifaceted interventions combining physician, patient and public 

interventions were the most successful.

The authors concluded that the success of an intervention depends not 

only on the quality of the intervention itself but also the characteristics of 

the community and physicians it is applied to. Therefore, not all 

interventions will work equally well in all settings and identification of and
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addressing local barriers is particularly important to the success of an 

intervention.

Table 2.1 contains a short review of studies from 2000-2006 targeting 

antibiotic prescribing, it excludes studies identified in the meta-analysis 

by Amold et Studies are reviewed under target behaviour, 

intervention, analysis, absolute effect and study conclusions.
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Table 2.1 Review of trials targeting antibiotic prescribing

Author &Year 
& Country

Targeted
behaviour

Intervention Analysis Absolute change Study Conclusion

Mandrvk J 
2006^ *

Australia

1) I antibiotic (a/b) 
use

2) t  preference for 
first line a/b

Time series analysis

Natbnal ongoing GP and public 
education strategy

(primarily statistical methods 
paper, classificatbn of 
intervention groups unclear)

Before and after time series 
analysis using national 
pharmacy claims database

1) rate of a/b prescribing per 
GP per 1000 consultations 
per month

2) proportion of each a/b as 
a subgroup of nine most 
common a/b

Not reported I in median rates of 
antibiotic prescribing over 
time period

No association between 
natbnal programme and 
decrease in prescribing

Significant jin first line over 
second line a/b

Rautakorpi LI 
2006'®®

Finland

t adherence to 
natbnal a/b 
guidelines

5 year follow up study

2 groups,

A) intervention: 30 healthcare 
centres, guidelines, multifaceted 
(MF) physician & patient 
education

B) control; 20 healthcare centres 
guidelines only

Logistic regression, mixed 
effect model, % of times first 
line a/b prescribed

3 out of 5 infections 
treated showed 
significant changes in 
a/b selection e.g. 
bronchitis OR1.32 
95% Cl (1.06-1.65)

No decrease in overall 
antibiotic rate,

fin first line over second 
line a/b
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Author &Year Targeted
& Country behaviour

Intervention Analysis Absolute change Study Conclusion

Samore M 
2005^®®

US

1)icommunitya/b 
use based on 
phannacy data

2) Diagnosis- 
specific
antimicrobial use 
based on patient 
chart review

Clustered RCT, 2 yr follow up 

334 GPs,407,460 patients 

3 Intervention groups

A) Community education 
programme

B) MF (GP Community education 
+ clinical decision support tools 
education +feedback)

C) Control group no intervention

Phamiacy data analysed 
using Multilevel poisson 
regression based on number 
of a/b prescriptions/month 
(1®' level),community 
population size (2"‘* level)

Patient chart-multilevel 
logistic regression

1®* year non 
significant changes

2"“ year

A|1%  a/b

B |10% a/b*

C t 6% a/b

'significant J, 
compared to group 
A/C

Gonzales R 
2005

1 )i a/b use in 
adults & children

Non-randomised control trial 

3 groups

A) 7 intervention practices, 
patients received postal 
educational material

Phamiacy database analysis j, 24% a/b in adults

Mixed effects model 
controlling for clustering

No change in a/b 
prescribing for 
children

Multifaceted intervention 
achieved significant 
reduction in overall 
antibiotic use

Improved appropriateness 
of antibiotic selection

Patient education reduced 
adult but not antibiotic 
prescribing in children

B) 2 control groups (427 
practices



Author &Year Targeted
& Country behaviour

Intervention

Welschen I

2004’®®

Netherlands

Doyne eta I 

2004^®®

US

Richards D 

2003^°°

New Zealand

i a/b prescriptions/ 
number of 
consultations 
(patient charts)

I a/b prescribing 
rate (phannacy 
claims data)

J,a/b rate
(pharmacy claims 
data)

Promote first line 
a/b over second 
line a/b ( t 
erythromycin/ 
amoxicillin, j,co- 
amoxiclav)

Identify duration of 
effect

Clustered RCT, 3 mth follow 
up,89 GPs, 2 Groups

A) MF intervention(n=42) (group 
education, prescribing feedback, 
repeat contact, pt education 
material

B) Control group, (n=47) no 
intervention

RCT 12 mth follow up

11 practices, 2 grps

A) MF (n=6) (guidelines, 
seminar, local experts, AD, pt 
education)

B) control grp (n=5) (guidelines & 
postal prescribing feedback)

RCT 24 month foltow up

GPs n=160,3 groups

A) MF, (n=52) (practice 
educational groups,«audit, & 
feedback, a/d, educatbnal 
bulletins)

2 Control grps: B) voluntary GPs 
(n=25), C) non-participant GPs 
n=83), (prescribing audit 
&feedback, a/d, educational 
bulletins)

Analysis Absolute change Study Conclusion

Mean difference in change 
in a/b prescribing from 
baseline (independent t test)

Multilevel model adjusting 
for clustering (patient level 
data)

Post intervention 
mean differences in 
antbiotic prescribing 
over 3 months

110.7%

(95% C l-20.3, -1)

Intensive multifaceted 
intervention achieved short 
term reduction in antibbtic 
prescribing

Time series analysis 0.04% tower a/b in 
MF group (NS),

tpenicillin use in MF 
(NS)

(p value not reported)

No difference between 
intensive academic 
detailing & education Vs 
prescribing feedback and 
guidelines

Standardized prescribing 
ratios (SPR)

SPR 1.40(95% 
CI1.11-1.81)t in 
Erythromycin

SPR 0.83 (95% Cl 
0.74-0.91) changes 
lasted 9 months

I in co-amoxiclav

Change evident at 24 
months post 
intervention

Clinical practice education 
groups as an addition to 
ongoing audit feedback etc 
had an immediate effect on 
type of antibbtic selected

This effect remained 
significant for co-amoxiclav 
at 24 months follow up



Author &Year Targeted
& Country behaviour

Intervention

Sondergaad J 
2003^ '

Denmark

Flottorp S 

2002^02 

Norway

ia/bc prescription 
rate

I prescriptions for 
narrow spectrum 
(first line) a/b

i rates a/b 
antibiotic use

iLatxjratory testing

i  Telephone 
consultations

RCT.12 month follow up, N=299 
GPs

A)MF;n=155 GPS (91 
practices) (postal feedback on 
prescribing a/b, a/b guidelines)

B) control grp n=144 GPS (90 
practices), (a/b guidelines)

Pre/post study, 142 General 
practices

72 practices-Urinary tract 
infection (UTI) guidelines

70 practices-Sore throat 
guidelines (acted as controls for 
each other)

Both received MF (Patient 
education computer decision 
supports reminders, GP 
Interactive courses. Increased 
telephone consultation fee)

Analysis Absolute change Study Conclusion

Difference in prescribing 
rates at 3.6, 9,12 months 
post intervention compared 
to pre-intervention

Crude prescribing rates not 
adjusted for population 
structure

Data collected during 8 mth 
intervention

Hierarchical Logistic 
regression

NS I in rate of overall 
a/b (-0.6 (95% Cl - 
2.8 1 .6 )

NS I narrow 
spectrum a/b (0.02 
95%CI -0.01,0.05)

3% reduction in 
antibiotic use for sore 
throats (p=0.03)

5% reduction in Lab 
tests for UTI 
(p=0.046)

No significant 
difference in 
telephone 
consultations

postal prescribing feedback 
had no additional impact on 
antibiotic prescribing above 
guidelines alone

Passively delivered 
complex interventions 
targeted at individual 
banners to change had little 
effect on changing practice



Author &Year Targeted
& Country behaviour

Intervention Analysis Absolute change Study Conclusion

Hennessy 2002 i rates a/b 
antibiotic use

[ penicillin non- 
susceptible strains 
(resistance)

Controlled intervention trial

Population based analysis

Initial interventbn

Region A: MF physician & patient 
education

Vs no intervention Regbns B&C

Expanded intervention

MF education all 3 regions 
comparison with pre-intervention 
data

Data collection over 3 yrs 

Generalized linear models

Initial intervention

|31% reduction a/b

expanded study

j35% reduction a/b

No change in 
prevalence of 
penicilin non- 
susceptible strains

Bebngia E 

US 

2001^“^

i  number of 
prescriptions 
/clinician 
(pharmacy data)

|a/b antibiotic use 
(children records)

I prevalence of 
penicillin non- 
suscepttole s. 
pneumoniae (PNP) 
among children

Non-randomised controlled 
community intervention (2 
communities)

A) MF , 133 clinicians, (433 
children) (parent, childcare 
vrorkers education, community 
lectures, practice a/d, guidelines)

B) Control a m i, 52 clinicians 
(231 children),no intervention

Wilcoxon rank sum for 
pharmacy data

Multivariate bgistic 
regressbn for PNP 
prevalence (adjusted for 
clustering)

;21% ayb sales in 
interventbn arm

No change in 
antimicrobial 
prescribing among 
children in 
interventbn are

No change in PNP 
prevalence.

Multifaceted interventbn 
was successful in reducing 
antibbtb use.

This reduction had no effect 
on prevalence of 
antimcrobial resistance

Reductbn in sales of 
antibiotbs

No change in prescribing 
practbe at individual patbnt 
level

No change in PNP 
p re va fence



Author &Year 
& Country

Targeted
behaviour

Intervention Analysis Absolute change Study Conclusion

llett F K 

2000^® 

Australia

|a /b  prescribing 
rate

t rate of
recommended (first 
line) a/b

RCT,112GPs random allocation

A) MF n=56 GPs ( a/d, a/b 
guidelines (no prescribing 
feedback)

B) Control group n=56 GPs ( no 
intervention)

3 month pre and post 
intervention comparison

Within and between group 
comparison WUcoxon 2- 
sided rank sum test

T a/b prescribing both 
groups (not adjusted 
for seasonality)

T in recommended 
antibiotics in grp A

Academic detailing 
modified prescribing 
patterns with an associated 
decrease in cost

a/b = antibiotic, MF=multifaceted, pt=patient, grp=group, i= d ec rease , |= in crease

O)
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2.3.1.1 Summary of trial results

Many of the studies reviewed employed more complex intervention than 

the studies in the meta-analysis by Amold & Straus yet the effects, 

although statistically significant in the larger studies, still only report a 

modest effect size of approximately 10% reduction in antibiotic 

prescribing/®^ Many of the interventions did not achieve an overall 

reduction in antibiotic prescribing but did influence the type of antibiotic 

used.

The conclusions of the authors in the meta-analysis remain valid. 

Complex multilevel interventions are generally more effective than single 

strand interventions but the change in practice remains small. The long 

term effects of the interventions and effect on patient outcomes and 

antimicrobial resistance needs to be evaluated.



2.3.2 Generic prescribing

Studies reporting interventions aimed at generic prescribing are much 

fewer in number than for antibiotic prescribing. The studies in the 

literature tend to report the effect of national or regbnal policies aimed at 

increasing generic substitution. An example of this is a study by 

Andersson et al who evaluated the effect of a policy by the Swedish 

governments to introduce compulsory generic substitution by 

pharmacists, resulting in 60% of potential cost savings within the first 12 

months of the policy change. Similarly Roberts et al reported on a 

regional incentive scheme aimed at cost containment which resulted in 

increased generic substitution for 10 targeted drugs.

A systematic review of trials providing costing information to general 

practitbners concluded that computerised feedback on drug costs can 

increase generic prescribing and that academic detailing can affect 

prescribing of targeted drugs but the effects are short lived.

Table 2.2 contains a short review of trials that targeted generic 

prescribing directly or indirectly though cost containment measures.
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Table 2.2 Review of trials targeting generic prescribing

Author, Year 

& Country

Targeted

behaviour

Intervention

Rodgers S 
1999’‘‘®48

UK

Roberts SJ 

1997^“®46

UK

jSavings in drug 
budget

f Increased generic 
prescribing

t generic 
prescribing

jtherapeutic
equivalent
substitution

Control Trial

A) MF, 8 practices (Intensive input from 
pharmacy prescrbing advisor + 
prescribing feedback

B)Ck)ntrol 8 practices (matched on 6 
variables) no intervention

PreiDost study, Regional incentive 
scheme

Comparison of 499 practices pre and 
post prescribing rates

10 targeted drugs

Analysis Absolute change Study Conclusion

Mann -Whitney 
U-test

Wilcoxon rank 
sum test

Grp A) Significantly bwer 
expenditure on drugs budget 
compared to control

2) |3.28% generic prescribing 
(p=0.025)

|20-30% in generic 
prescribing

No increase in therapeutic 
equivalent

No estimate of cost

Pharmacy advisers 
effective in controlling 
prescribing expenditure

Incentive scheme 
seems to have 
increased generic 
substitutbn.



Author &Year & 
Country

Targeted
behaviour

Intervention Analysis Absolute change Study Conclusion

Wadland WC

2005’‘‘®49

US

t generic 
prescribing

Control trial

A) MF Intervention,24 family 
medicine residents ( prescribing 
feedback & training sessions)

B)Control: Physicians in 
community practice, (no 
intervention)

Linear change in 
proportion of 
generic prescribing 
over 3 time periods

T5-10% in generic 
prescribing for 
intervention group 
compared to 2% for 
control (significant 
difference)

Prescribing feedback 
combined with 
education can result 
in improved cost 
effective prescribing

Valles JA 2003 
“̂ 50

Spain

t % of patients 
accepting a generic 
substitution

t % of generic 
prescribing

RCT

A) MF Intervention, 8 GP 
practices, (pts n=4620) (patient 
interview, education material, 
GP education )

Control: 19 GP practices (no 
intervention)

Chi-square test T8% patient 
acceptance of generic 
substitution

|3% in generic 
prescribing in 
intervention group 
compared to control

Patient education 
resulted in increased 
acceptability of 
generic substation 
and increased generic 
prescribing

Walker J 2002 

UK

1 prescribing 
budget

t generic 
prescribing

Control Trial

A) MF, 9 GP practices (36 
GPS)

(pharmaceutical adviser, 
practbe comparison feedback, 
review meetings 
recommendations)

b) Control, 9 practices (44GPs) 
no intervention

Mann -Whitney U- 
test

J, rate of increase in 
drugs budget 
compare to control

NS change in overall 
generic prescribing, 
but ivariation in 
generic prescribing 
rates in participating 
practices

intervention resulted 
in cost containment 
partly achieved by 
increased generb 
prescribing

MF=multifaceted, pt=patient, grp=group, j=decrease, |=increase, NS=non-significant

05
CD



2.3.2.1 Summary of Trials

In two of the trials that reported a significant increase in generic 

prescribing, the pharmacists involved in the intervention were allowed to 

make the generic substitution, so the increase in generic prescribing was 

not as a direct result of a change in the GP prescribing behaviour.

It is difficult to draw firm conclusions regarding the effectiveness of 

prescribing feedback on GPs willingness to prescribe generically. In 

addition, there is considerable variation across countries regarding 

govemment support and the provision of incentives for generic 

substitutbn. Therefore, it is likely that the effectiveness of interventions to 

increase generic prescribing may be influenced by the country in which 

the study is conducted. For example, the UK studies were trying to 

increase generic prescribing from a baseline of 50-60%, whereas in the 

Spanish study the generic prescribing baseline was less than 1% and the 

researchers had a very limited range of generic alternative available for 

substitution.



2.3.3 Prescribing in CVD

Prescribing in cardiovascular disease (CVD) including hypertension is 

perhaps the most widely reported and consistently targeted of the three 

topic areas involved in this review. Several authors have described the 

‘care gap’ in CVD in relation to the slow and variable adoption of 

evidence based medicine into regular practice both in hospitals and the 

community.̂ '̂̂ ®̂ '̂ ®"

Since the early nineties there has been a proliferatbn in interventions 

aimed at closing this gap. Systematic reviews and meta-analysis have 

drawn similar conclusions to those evaluating antibiotic prescribing. 

Interventions using multifaceted approaches, especially academic 

detailing, more consistently report positive effects compared to single 

strand interventions, but the effect size can be small. Measurement of 

outcomes in CVD trials often include process outcomes (e.g. increase in 

prescribing of CVD preventive medicines, measuring and recording 

patient risk factors) and patient level outcomes such as a reductbn in 

patient blood pressure and cholesterol.

In the following table the most recent and relevant trials in the context of 

the interventions used in this study have been identified. Some of the 

earlier trials informed the design and development of the intervention 

used in this study.

71



Table 2.3 Review of trials targeting CVD preventive prescribing

Author, Year& 

Country
Targeted behaviour Intervention Analysis Absolute change Study Conclusion

Fretheim A 

2006’ ®® 

Norway

Horn F 

2006’“  

Australia

t  prescribing of 
thiazide

T CVD risk 
assessment

t pts achieving target 
B/P & cholesterol 
targets

(9 other secondary 
outcomes)

T prescribing of 
thiazide

I prescribing of 
blockers

Cluster RCT

146 practices (6179 pts),2 groups

A) MF (AD visit, audit & feedback, 
electronic reminders, pt 
information, follow up telephone

B) Control group (no intervention)

Before and after study

National prescribing education 
strategy MF,

No baseline comparison group

Mixed effects 
linear regression

Time series 
analysis

t 9.3% thiazides
(<p<0.001)

t 2.6 CVD risk 
assessment(p=0.39)

-0.3 treatment targets 
(p=0.33)

|1 .3  per 1000 
consultations thiazide 
above baseline

t 8% in p blockers

MF intervention 
achieved significant 
effect in one out of 12 
CVD indicators

National GP 
education strategy 
seems to improve 
prescribing for 
hypertension

Schuster RJ 

2006’ ®’

US

i  pt cholesterol

i  pt B/P (separate 
studies)

Pre post study

165 physicians 2 settings (1364 
pts),2 intervention groups per 
setting

A) MF (physician education, AD 
visits, baseline pt clinical details.

Not identified J.9% in cholesterol 
level

|4%  B/P level

Physician AD 
including baseline pt 
clinical data improved 
pt clinical outcomes



Author, Year & Targeted behaviour Intervention

Country

Roumie C t Pts with B/P

national guidelines)

B) MF intervention plus pt 
education material)

Cluster RCT

2006^^' <140/90mmhg 3 groups,10 clinics (182

US practitioners, 1341 Rs)

Mitchell E t Pts with B/P

1) Email linl< to national 
hypertension guidelines

2) Email guideline link plus 
electronic specific pt alerts

3) Email, pts alerts +educatton 
letter to individual patients

Cluster RCT,52 GP practices

2005’®̂ <160/90 (30,345 pts)

UK t B/P recording 3 groups, patient clinical

t prescribing of 
antihypertensives

information feedback

A) aggregated practice audit data

B) Audit plus individual pt risk 
identification

C) control no intervention

Ca 3

Analysis Absolute change Study Conclusion

Logistic 
regression 
controlling for 
clustering

R  level analysis 

Logistic
regression mixed 
effects model

Group 3 
B/P<140mmhg

OR 1.26 (95%C11- 
1.58)

Addition of patient 
education to 
electronic patient 
alerts and guidelines 
resulted in a marginal 
improvement in B/P 
control

Practice improved in 
all groups including 
control

Group2 pt with 
B/P<160 = OR1.70 
(95% Cl 1.09-2.7)

Patient specific 
identification & 
feedback improved 
practice more than 
aggregated audit 
feedbacl<



Author, Year & Targeted behaviour Intervention 

Country

Herbert CP

2004 “̂

Canada

New JP 

2004^“  

UK

Om stein S 

2004’ ®®

US

t prescribing of 
thiazide

t pt achieving 
cholesterol target

t pt achieving B/P 
target

t adherence to 21 
quality indicators

RCT.4 groups,200 GPs

A) individualised prescribing 
feedback (grp meetings)

2) educational module

C) both

D) control grp (no intervention) 

RCT

44 practices (10,303 pts)

2 groups

A) Nurse led outreach visit for 
hypertension (guidelines, 
education, list of target pts)

B) Nurse led outreach visit for 
hyperlipidaemia (as above)

Acted as control for each other 

RCT

20 Practices (87,291 pts)

2 groups ( no control group)

A) Postal Practice guidelines & 
quarterly perfonnance reports

Analysis Absolute change Study Conclusion

Pt level analysis

(Clustering not 
controlled)

before and after 
analysis

Multilevel logistic 
regression

Generalised 
mixed effects 
models

Wilcoxon rank 
sum test

1) t6.5% prescribing 
feedback

2) t6.8% education

3) t11-8 combined

(all above changes in 
control)

Pt Cholesterol OR 
1.04 (95% Cl 0.88- 
1.23)

Pt B/P OR 1.01 (0.80- 
1.27)

Combining 
prescribing feedback 
plus education & grp 
discussion most 
effective in changing 
practice

Nurse led outreach no 
effect on patient 
clinical outcomes

Statistically significant 
within group 
improvements but no 
statistical differences 
between groups.

Regular perfonnance 
feedback can improve 
adherence to clinical 
practice

Academic detailing 
had no significant 
effect over feedback



Author, Year & Targeted behaviour Intervention 

Country

Simon S

2004’“

US

Baker R

2003’ ®̂

UK

Frijing BD

2003^“

N’lands

t prescribing of 
thiazide IP blocl<ers

1 pt B/P

t adherence to 
angina guidelines

t adherence to 
asthmas guidelines

t compliance CVD
perfomiance
indicators

B) Above Plus academic detailing 
(quarter1y)& educational meetings

Cluster RCT

3 practice sites (689 prescribers 
9820 pts)

3 groups

A) group academic detailing

B) Individual AD

3) control group (mailed 
guidelines)

Cluster RCT,3 grps, 81 GP 
practices

A) Condition guidelines

B) Prioritised guidelines

C) Guidelines plus GP postal 
feedback

Cluster RCT, 2 grs,124 GP 
practices (185 GPs)

A) MF (feedback, 7 outreach 
visits, GP education

B) No intervention

•N i

Analysis Absolute change Study Conclusion

R  level analysis

Logistic 
regression 
adjusting for 
clustering

Patient data 

Multilevel models

Recorded
decisions

Multilevel logistic 
regression

Group AD OR 1.4 
(95%C11.11-1.76)

Individual AD 0 R 1 .30 
(95% 0.95,1.79)

NS diff between grps

No I in pt B/P

Iprescribing 2"̂  year 
post intervention

5 out of 12 indicators 
significantly improved

no change to 
prescribing indicators

alone

AD improved 
antihypertensive 
prescribing compared 
to mailed guidelines.

Effects declines over 
time

No improvement in pt 
measures

No significant change 
in practice between 
groups

Postal feedback had 
no addittonal impact 
over guidelines.

Intensive intervention 
only had small effect 
on GP clinical 
decisions



Author, Year & Targeted behaviour Intervention 

Country

Analysis Absolute change Study Conclusion

GoffD

2003^“

US

Langham 

J 2002̂ ®® 

UK

t prescribing of 
statins, p blockers

Ace inhibitors in pts 
with CVD

t CVD risk factor 
recording

t aspirin, lipid 
lowering anti
hypertensive 
prescribing

lin pt cholesterol & 
B/P

Cluster RCT,2 grps,131 practices 
(>700 pts)

A) Mailed CVD guidelines, 
prescribing feedback (annually for 
3 yrs), + identification of individual 
patients)

B) no intervention

Cluster RCT, 4 grps,17 practices 
(974 pts)

A) pt register computer training

B) accessing evidence based 
information

C) Both

D) Control (no interventbn)

Pt level analysis

Clustering 
controlled for 
Logistic 
regression

Two sample 
weighted ttest

Clustering not 
controlled for

No significant 
differences between 
groups in prescribing 
of individual drugs

Central mailed 
prescribing feedback 
had no effect on 
prescribing practice

No change in practice 
between groups A & 
B

Significant in 
improvement in group 
C for cholesterol 
(22%) recording and 
prescribing of lipid 
lowering drugs (4%)

B/P=blood pressure, grp=group, MF=multifaceted, pts=patients, fincrease, j  decrease, NS=non-significant, ACE=angiotensin converting enzyme



2.3.3.1 Summary of trials

The development, implementation and evaluation of interventions to 

improve CVD management have changed over the last number of years. 

Similar to interventions targeting antibiotic prescribing, the interventions 

published in medical journals have become more sophisticated and 

resource intensive. Increasingly multifaceted interventions combine 

outreach visits with audit, reminders, physician and patient education. 

There is also an increased awareness of local barriers to change and 

there is an effort to tailor interventions to address these barriers.

Evaluation of the effects of these interventions has become more 

complex with two or more primary outcomes measured, including process 

(change in prescribing or data recording) and biophysical measures such 

as patient blood pressure or cholesterol. Studies rarely report positive 

results for all measured outcomes and, in particular, patient biophysical 

measures often do not mirror positive changes in process outcomes.

Cost analysis is also becoming an important aspect of recent trials, but 

often the benefit or consequence of the interventbn quoted in the cost- 

effectiveness analysis are changes in choice of drug e.g. thiazides from 

more expensive newer antihypertensives rather than patient outcomes 

such as a reductbn in blood pressure or clinical events avoided 

(myocardial infarction).
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Chapter 3 

Methodology

3.1 Introduction

This chapter covers two areas. The first part describes the research study 

designs used to achieve the objectives set out in chapter one, explaining 

the sample size calculation, randomisation and population selection. The 

second part of the chapter describes the design, development and 

piloting of the interventions (postal bulletin and academic detailing visits) 

used to provide prescribing feedback to GP practices.

3.2 Study Design

To achieve the objectives of the project two study designs were adopted: 

a randomised controlled trial (RCT) and a quasi-experimental study. The 

RCT was used to evaluate the effectiveness of individualised postal 

prescribing feedback compared to academic detailing which included a 

one to one outreach visit and postal prescribing feedback. The quasi- 

experimental study evaluated the effect of prescribing feedback among 

participant GPs compared to a group of GPs not involved in the study 

(non-participant (NP) GPs). Ethical approval for the project was granted 

in 2004 by the Irish College of General Practitioners (ICGP)

3.2.1 The Randomised controlled trial (RCT)

Three hundred GPs in the Eastern Regional Health Authority (ERHA) in 

Ireland were invited to participate in the study (see selectbn criteria 

below). Approximately one third of GPs (n=110) agreed to participate and 

gave written consent to receive prescribing feedback. The intention was 

to deliver the intervention at the practice level, thus participant GP 

practices were randomised to receive individualised prescribing feedback
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using either (1) postal bulletin alone (n=50 practices) or (2) postal bulletin 

with academic detailing (n=48 practices) (see fig 3.1).

RCTs are generally regarded as the gold standard in establishing 

causation and allow for control of confounding variables which may be 

responsible for the results o b t a i n e d . R a n d o m i s a t i o n  ensures that 

the intervention groups differ only in their intervention allocation (bulletin 

or academic detailing) and the play of c h a n c e . A  criticism of RCTs is 

that the level of manipulation required can overwhelm the intervention 

applied and make the intervention unrepresentative of what is intended in 

practice. There is also the concern that important outcomes can be 

missed if not part of the original analysis plan. Systematic reviews of 

interventions to change prescriber behaviour report that non-randomised 

studies are more likely to report positive effects of the intervention 

compared to RCTs.^^ '̂^^  ̂This variation means it is important to be aware 

of the strengths and limitations of both randomised and non-randomised 

study designs.

3.2.1.1 Sample size calculation

The sample size was calculated for the randomised study and was based 

on demonstrating a 25% improvement in appropriate prescribing e.g.

25% increase in generic prescribing, with a power of 80% and statistical 

significance of 5%, (two sided) between the randomised groups, allowing 

for clustering of GPs within practices (cluster size=2, Intra class 

correlation coefficient (ICC)=0.1). For this, a sample of 26 GP practices 

(52 GPs) per arm was required.

(http:/ / W W W .abdn.ac.uk/hsru/epp/cluster.shtml).

On analysing the positive replies from GPs it was apparent that not all 

GPs in multi-partner practices had agreed to participate, and only 10 

multi-partner practices (n=22 GP) agreed to fully participated in the study. 

Two practices had 3 GPs and the remaining eight practices consisted of 

2 GPs. Thus in the majority of practices the GP cluster was 1. As this 

would make the study under powered, the number of practices in each
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arm was increased to compensate for this (if the GP cluster=1 then the 

minimum number of GPs/practices would be 48 per arm)

3.2.1.2 Randomisation

The individual GP practice was the unit of randomisation and all GPs 

working in the same practice or within the same building were 

randomised to the same intervention. The randomisation was performed 

using a simple four block randomisation plan (www.randomization.com). 

As the ERHA includes both the largest urban centre in Ireland and 

smaller semi-urban areas the randomisation was also stratified. GP 

practices within the same post area code in Dublin city or by practice 

area if outside Dublin city were grouped within the four block 

randomisation. This was to ensure a balanced distribution of practitioners 

working in deprived and non-deprived areas and urban and semi-urban 

areas.

3.2.2 The quasi-experimental design

The quasi-experimental design involved non-randomised GPs. It was a 

comparison between those GPs who participated (n=110) in the 

randomised study and those GPs who declined to participate (N=190). 

These GPs formed the baseline comparison group and are referred to as 

non-participant GPs (NP) (see fig 3.1).

The comparison of randomised and non-randomised GPs allows for the 

most efficient use of all available data, but this has limitations. The lack of 

randomisation means it is difficult to claim a causal effect of the 

intervention (prescribing feedback) over no feedback. -j-^  ̂reason 

for any difference may not be related to the intervention but other 

independent factors. In this case the volunteer status of the GPs must be 

recognised, i.e. GPs who were willing to participate in the study may be 

inherently different from those who declined. However, the use of the 

non-participant GP data allows: 1) adjustment for baseline prescribing 

activity, 2) investigation of differences in participant and non-participant



GPs in terms of their prescribing and 3) underlying changes in 

prescribing due to independent factors such as drug alerts, 

pharmaceutical promotion of a product which may not be detected in the 

RCT.

Figure 3.1 Flowchart of research and randomised trial

Eligible GP

N=300

_________________________ I  r

Participant GPs

98 GP practices 

(N=110 GPs)

Randomisation

Quasi-

experimental

Postal bulletin (PB)

N=50 GP practices

Academic detailing (AD)

N=48 GP practices

Participant GPs

N=110GPs

Non-Participant GPs

N=190 GPs



3.2.3 Population selection

The study was carried out in the ERHA, because it is the largest and 

most densely populated area in Ireland with the highest concentration of 

GPs. The study intention was to utilise an existing prescribing database 

to generate the individualised GP prescribing feedback information and 

evaluate the effect of the intervention. The largest and most complete 

prescribing database in Ireland is the Health Service Executive Primary 

Care Reimbursement Services (HSE-PCRS) pharmacy claims database. 

The HSE-PCRS is a means tested health care scheme for all those aged 

less than 70 years but all those aged 70 years or older are eligible for the 

scheme without restriction. The scheme provides free health care 

including medicines to 30% (n=1.15 million) of the Irish population. Over 

80% of GPs in Ireland participate in the scheme, but with considerable 

variation in the size of their registered HSE-PCRS patient populations.

3.2.3.1 Selection criteria

In order to avoid generating prescribing feedback based on small patient 

populations it was decided to invite GPs with: (1) a minimum HSE-PCRS  

patient panel of 500 patients and (2) at least 12 months prescribing data 

on the HSE-PCRS pharmacy claims database (2003-2004). Therefore 

300 (46%) eligible GPs out of a possible 652 in the ERHA were invited to 

participate in the randomised study.

3.2.3.1 Ethical considerations

Ethical approval for the study was obtained from the ICGP in 2004 as 

previously mentioned. Only GPs who gave written consent were 

randomised to an intervention and provided with individualised 

prescribing feedback. The confidentiality of individual GP data was 

maintained throughout and not shared with other GPs or any group 

external to the study. Data analysis and results were at the aggregated 

intervention group level with no individual GP data recognisable.



Prescribing data from non-participant GPs (GPs who were invited to 

participate but who declined) were also analysed and presented at the 

aggregated group level (no individual GP data recognisable), which is 

similar to other research studies using the HSE-PCRS database. All GPs 

involved in the HSE-PCRS scheme are aware that the database can be 

used for research purposes.

3.2.4 HSE -PC RS pharmacy claims database

The HSE-PCRS phannacy claims database captures over 65% of 

prescribing in primary care in Ireland. The database includes a unique 

patient identificatbn number with both the registered doctor number 

(doctor who the patient is registered with) and the prescribing doctor 

number (the doctor who wrote the prescription for the drug). Thus each 

prescription can be linked to the patient and their registered GP and the 

GP who prescribed the drugs. The database contains some patient 

demographic information including gender, age categorised into 10 age 

bands (A=0-4, B=5-11, C=12-15, etc) and health board in which the 

patient is resident. Also, full details of all drugs prescribed, including 

strength, quantity and cost are recorded and the drugs are coded using 

the W HO Anatomical Therapeutic Chemical (ATC) classification 

system.^^® The main purpose of the ATC classification system is for drug 

classification and is used for presentation of drug utilisation statistics. The 

system is used to avoid duplicate counting or misclassification of drugs, 

which could occur if relying on the drug name only. The national 

pharmacy claims database is used primarily for reimbursement purposes 

and community pharmacists receive payment based on the prescription 

data they electronically (in most cases) submit, ensuring a high degree of 

accuracy and consistency in the database.

3.2.4.1 Limitations o f database

Despite its usefulness in research studies the database has some 

limitations.



o The database does not contain infomiation on patient diagnosis, 

instead specific drug therapy or combinations of drug therapy are 

used as surrogate markers of disease (see section 1.4.4).^^’®°

o The population covered by the HSE PCRS over represents the 

elderly, the very young and the most socio-economically 

disadvantaged. This reduces generalisability to the national 

population.

o There is no information on area of patient residency other than 

health board, therefore controlling for deprivation or urban rural 

locations is difficult.

o There is no linkage of the database to other outcomes databases 

such as mortality, hospital admissions or cancer registries.

3.2.5 GP demographic & practice data

The HSE-PCRS provided information on GP age and HSE-PCRS patient 

panel size (including age and gender structure) on all eligible GPs for the 

study period 2004 and 2005. This data was at the individual GP level as it 

is normally used to calculate individual GP reimbursement and no further 

details were available on non-participant GPs.

Additional information was collected from participant GPs through 

telephone interview. This information was divided into (a) demographic 

information: GP age and gender, (b) professional characteristics: years 

practicing as a GP, additional education (Irish college of General 

practitioners courses/ other courses), number of surgery sessions and 

number of hours per week worked and (c) practice characteristics: 

number of full time/part time/trainee GPs in the practice, proportion of the 

GP patient population that are HSE-PCRS registered patients, practice 

nurse employed and whether the practice was computerised. This 

informatbn was used to assess the comparability of baseline 

characteristics in the randomised groups.



3.3 Intervention design and development

The literature on developing interventions to change physician behaviour 

Identified the importance of recognising and understanding the 

perspective of the participants receiving the intervention. Veninga et aP^  ̂

identified seven pre-requisites for changing behaviour in general practice, 

these are :

“a) Awareness that a problem may exist in ones practice

b) Understanding what causes the problem

c) Acknowledging individuals doubts about new ways of managing 

a problem

d) Recognition that social forces may accelerate acceptance of the 

new change in practice

e) Identification of barriers to implementing new changes in 

practice

f) Identifying and implementing ways of overcoming barriers.”

Only GPs who volunteered to participate in the study received prescribing 

feedback which suggested that these GPs were inherently interested in 

gaining greater insight into their prescribing practice and identifying 

potential problems. The intervention needed to acknowledge the barriers 

to changing practice and identify practical approaches to overcoming 

these barriers while respecting the autonomy and experience of GPs and 

the realities of daily clinical practice.
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3.3.1 Topic for prescribing feedback

The first step was to identify topics which were important to GPs and that 

would encourage their continued involvement with the study. Participant 

GPs were given the opportunity to identify which topics they would like to 

receive prescribing feedback on. Only 34% (37/110) identified a topic. 

Among this group, 32% (12/37) identified cardiovascular disease (CVD) 

including hypertension and diabetes, a further 25% (8/37) identified drug 

budgeting and a small number (10%) identified antibiotic prescribing. 

Other areas of interest were prescribing in the elderly, pregnancy and 

respiratory conditions. The type of topics that could be targeted was 

restricted by the lack of diagnosis data on the database e.g. pregnancy 

could not reliably be identified on the database.

From the literature review it became evident that three areas in particular, 

antibiotic, generic prescribing (which is an aspect of drug budgeting) and 

preventive therapies in CVD and diabetes, were amenable to prescribing 

feedback using a pharmacy claims database and had shown positive 

results using similar study designs (section 2.31-2.3.3).

Having decided there would be 3 separate topic areas, the next decision 

was on the number of separate bulletins and associated academic 

detailing visits there would need to be. The duration of funding for the 

project and the time lag in receiving monthly pharmacy database files (4- 

6 months) were the limiting factors in deciding on whether follow up 

bulletins and visits would be possible.

Taking these factors into consideration it was decided to produce two 

separate bulletins with a three month lag time between each bulletin (the 

academic detailing visits were conducted as close to these as possible). 

However, due to time constraints it was not possible to revisit the topics 

and provide follow up bulletins or visits.



The topic for the first bulletin was antibiotic and generic prescribing, while 

the second bulletin covered prescribing of preventative therapies in CVD 

and diabetes.
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3.3.2 Postal bulletin (PB) design

Prior to designing the bulletin, examples of educational material and 

types/formats of prescribing feedback data were identified. Within Ireland 

the only regular non-commercial source of information to GPs are 

bimonthly postal bulletins produced by the National Medicines 

Information Centre (NMIC) of Ireland (www.nmic.ie). These bulletins 

contain educatbnal material on common conditions and drugs but do not 

include individualised prescribing information. The best examples of 

individualised GP prescribing feedback are the PACT data in the UK or 

the Prescribing Feedback Service in Northern Ireland (Nl), part of the 

Central Service Agency (CSA) (formerly COMPASS). The researcher 

visited the Prescribing Feedback Unit in Nl to examine and gain insight 

into how they generate and present individualised prescribing feedback 

to GPs.

In designing the postal bulletin key design principles were considered, 

these were to:̂ ®̂

1) Provide evidence based material to underpin quality prescribing

indicators

2) Restrict to 3 key messages per topic

3) Repeat key messages

4) Individualise the prescribing feedback as much as possible

5) Include comparison with a peer group to facilitate benchmarking

6) Use graphical representation of individualised data

7) Keep the bulletin short (4 pages, single sided print)

8) Avoid long paragraphs

9) Use bullet points

10) Use 2-3 primary colours



The data presented in each bulletin was at the individual GP level not the 

practice level. This was because we did not have permission from all GPs 

in multi-partner practices to utilise their data for feedback. The multi

partner practices that did fully participate requested, and were provided 

with, both individual and practice level data.

Within the individual topic areas the most up-to-date evidence available 

from national and international sources was provided. To ensure the 

information was locally applicable and acceptable to GPs local experts in 

each field were identified and approved the information provided. In 

preparing information on antibiotic prescribing both Dr Robert Cunney, a 

Consultant Microbiologist at the Irish Health Protection Surveillance 

Centre (www.ndsc.ie) and Professor Colin Bradley, head of the 

subcommittee on community antimicrobial prescribing, which forms part 

of the Strategy for Antimicrobial Resistance in Ireland (SARI) 

(www.ndsc.ie) reviewed the first bulletin. With regard to generic 

Iprescribing Dr L Tilson from the National Centre for Pharmacoeconomics 

jfwww.ncpe.ie) was contacted, while CVD information was reviewed by 

Prof J Feely ( Dept of Pharmacology & Therapeutics) and Prof M Walsh 

(Dept of Cardiology, St James Hospital, Dublin).

Once each bulletin was designed it was piloted in a local GP practice with 

2 GPs (Dr F O’Kelly and Dr K O’Doherty) who commented on design, 

content and presentation. The bulletins were further revised using their 

isuggestions. Following the first bulletin, GPs were also given a 

questionnaire to evaluate the bulletin in terms of relevance, clarity and 

usefulness. These suggestions from GPs were incorporated into the 

preparation of the second bulletin. Both bulletins took three to four 

months from original design to producing 110 individualised prescribing 

feedback bulletins. GP prescribing data was analysed using SAS, then 

imported into Microsoft (MS) Excel to produce graphs, the final bulletin 

was prepared in MS word (see appendix 1 & 2).
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3.3.3 Academic detailing (AD) visit

The work by Soumerai et al was influential in developing the academic 

detailing arm of the study. They identified key characteristics of 

successful academic detailing interventions which included:

a) Conducting pre-intervention interviews to investigate baseline 

knowledge and motivation

b) Focusing on specific categories of practitioners as well as opinbn 

leaders

c) Defining educational and behavioural objectives

d) Establishing credibility through respected organisation, unbiased 

source of information

e) Stimulating active GP participation, using concise graphic 

educational material

f) Highlighting and repeating the essential message

g) Providing positive reinforcement of improved practice in follow-up 

visits

As many elements as possible were incorporated into the intervention, 

but inevitably there were trade offs. Pre-intervention interviews were not 

conducted with practitioners. This was partly due to time constraints 

within the research project, but also this extra dimension to the study 

would have required additional time commitments from the GPs. Other 

studies have identified time pressures as one of the major factors in GPs 

withdrawing from research studies.^^^’ ®̂°

Practitioners within the intervention were a well defined group; all were 

GPs active within clinical practice with HSE-PCRS patient lists and within 

the same health board. There was no attempt to identify opinbn leaders 

which may have had an influence on individual GPs. Within the postal 

bulletin and academic detailing visits desirable changes to practice were



identified but specific individual GP targets were not set. As this was the 

first time GPs received this type of information it was felt that a didactic 

approach would be counter productive until GPs trust and confidence in 

the project and with the researcher was established. The academic 

detailing visit reinforced the information received in the bulletin and the 

researcher conducting the visit tried to engage the GP in a discussion of 

how these changes could be implemented. Finally the four-six month 

delay in receiving prescribing data from the HSE-PCRS pharmacy 

database meant that follow-up feedback and visits was not possible 

within the study project time frame.

3.3.3.1 Format o f academic detailing visit

Following distribution of the postal bulletins to all GPs, appointments with 

those GPs randomised to the academic detailing arm were made to visit 

them in their own practice. GPs were asked to allocate 15-20 minutes for 

the visit but at a time and place which was convenient to them.

Visits were deliberately kept short to ensure they could be incorporated 

into the GPs normal working day, as there was no opportunity to provide 

locum cover to release the GPs for a longer duration. This was also an 

attempt to maintain GPs interest in the project and limit GPs withdrawing 

from the study due to time pressures.

As far as possible all visits were completed within four-six weeks of 

distributing the postal bulletins to maximise the effect of the bulletin. Each 

visit was conducted by the study research co-ordinator in order to ensure 

the consistency of the information given. The visit duration ranged from 

15-40 minutes with the majority of the visits concluded within 30 minutes. 

Each visit consisted of a 10 minute PowerPoint presentation which 

utilised the individualised prescribing feedback which the GP had 

received in the postal bulletin prior to the visit. However, there was 

additional evidence based information supporting the proposed changes 

to practice. Again, prior to conducting the GP visits the PowerPoint 

presentation was tested in the pilot GP surgery.



The presentation was intended to be interactive and the GP was 

encouraged to ask questbns during the presentation. Following the 

presentation the GP was encouraged to question the information 

supplied and identify whether or not they agreed with the suggestions, 

obstacles to implementing changes and how such obstacles could be 

overcome.

Following each visit the researcher maintained a diary recording how well 

the message was received, the reactbn of the GP and any insightful 

comments or suggestions the GP made during the visit. The bulletins and 

academic detailing visits were also formally evaluated by the GPs using 

structured questionnaires (see chapter 8 for more details).



Figure 3.2 Project time frame
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3.4 Statistical methods

A broad descriptbn of the statistical methods used In this study Is 

presented here but within each of the three topic chapters more specific 

statistical methods are described.

3.4.1 The Comparison groups

In the RCT, the GP practice was the unit of randomisation and analysis. 

Academic detailing (AD) practices (n=48) were compared to those 

practices who received postal bulletin (PB) only (n=50). The postal 

bulletin practices were considered the baseline group. An intention to 

treat analysis was assumed throughout (one GP declined the academic 

detailing visit associated with the postal bulletin they received).

In the quasi-experimental design the individual GP was the unit of 

analysis as there was no information on which GPs worked in the same 

practice and for some multi-partner practices not all GPs participated in 

the study. Thus, in the quasi-experimental design participant GPs 

(n=110) (GPs in the randomised groups) were compared to non

participant (NP) GPs (n=190) i.e. those GPs who declined to participate 

in the study. The NP GPs were the baseline comparison group in this 

analysis.

3.4.2 Summary statistics

Difference in GP characteristics and patient population size and structure 

was assessed using two tailed t test for continuous variables, or chi 

square tests for categorical variables. Data from the evaluation 

questionnaires was also evaluated using the same methods. The mean 

standard deviation (SD) or actual number and percentage are presented. 

Significance at p<0.05 is assumed. SAS (V9) software was used for 

analysis (SAS institute Cary NC).



Regression methods were used to analyse the effect of the intervention 

in the three topic areas and more specific details are supplied in the 

individual chapters.

3.5 Conclusion

The dual study design (RCT & quasi-experimental) allowed for the most 

efficient use of available information including control of factors which 

may have influenced the results obtained in the study, such as 

background prescribing among non-participant GPs.

The design and development of the interventions (postal bulletin and 

academic detailing visits) took account of the available literature in this 

area with a view to ensuring practitioner’s acceptance of the 

interventions.



Chapter 4

Antibiotic Prescribing

4.1 Introduction

The first of the topics dealt with in the intervention study was antibiotic 

prescribing. This chapter provides background on antimicrobial 

resistance and antibiotic use, particularly within Irish health care and 

evaluates the effect of prescribing feedback on antibbtic prescribing 

among the randomised postal bulletin only and academic detailing GP 

practices. In addition, participant GPs were compared to non-participant 

(NR) GPs. This chapter details the antibiotic quality prescribing indicators 

and analysis strategy used. The results are presented in two parts. Firstly 

the RCT is presented followed by the quasi experimental study. Finally, 

there is a discussion on the main findings and how they relate to the 

current literature.

4.2 Background on antimicrobial resistance & 

antibiotic use

Antimicrobial resistance, to many human pathogenic bacteria, is 

increasing and is recognised as a significant global health 

problem.^ '̂^® '̂^®  ̂ In 2001, the World Health Organisation (W HO) 

published a global strategy for containment of antimicrobial resistance. 

The report emphasised the rapidity with which antimicrobial resistance 

was developing on a world wide scale. Conditions such as acute 

respiratory infections, diarrhoeal diseases, measles, malaria, AIDS and 

tuberculosis account for 85% of mortality from infectbus diseases, yet in 

some cases there is neariy 100% resistance to first line antimicrobial 

therapy.^®^ Antimicrobial resistance is the natural response to antibiotic



use and relies on constant drug development to counterbalance the 

emergence of resistant organisms. However, since the early 90s it was 

realised that the pace of new drug development could not match that of 

the emergence of antimicrobial resistance. This has contributed to the 

current situation, in which there are no effective treatments for some 

multi-resistant organisms, resulting in high mortality, morbidity and 

significant health care cost.^® ’̂̂ ®̂

Increased antibiotic use, especially inappropriate prescribing for minor 

conditions, is the key driver behind resistance. The emphasis on 

managing microbial resistance has shifted from new drug development to 

more judicious use of current therapies, which is often termed 

‘antimicrobial stewardship’.̂ ®'* This is a multifaceted approach and 

encompasses the key elements of the W HO strategy which includes 

education of patients, general public, prescribers and dispensers, 

surveillance and If necessary regulation. In terms of prescriber behaviour 

the major focus is on reducing and eventually eliminating inappropriate 

antibiotic prescribing for minor illness such as uncomplicated respiratory 

tract infections or otitis media and preserving the effectiveness of new 

generation antibiotics (e.g. second & third generation cephalosporins, 

quinolones or combination antibiotics) through their restricted use to 

situations where first line antibiotics have failed. However, the major 

controversy facing this approach is that there is very little evidence to 

suggest that reducing antibiotic prescribing can reverse or significantly 

slow resistance.

4.2.1 Antimicrobial resistance within Ireland

In Ireland the problem of antimicrobial resistance is accelerating more 

rapidly than in many other European countries.^®® Monitoring by the 

European Antimicrobial Resistance Surveillance System (EARSS), 

reports that Ireland, with a 42% proportion of methicillin-resistant 

staphylococcus aureus (MRSA), has one of the highest proportions of 

MRSA in Europe.^®® Increasing resistance among other potentially life



threatening pathogens is also reported, such as Escherichia coli (E coli), 

where resistance has increased by between 6% to 12% in less than 3 

years, while infections caused by other multi-drug resistance strains of 

bacteria are also increasing.

4.2.2 Antibiotic use within Ireland

Ireland’s relatively high antimicrobial use, ninth out of twenty five 

European countries in 2003, is believed to be a primary contributing 

factor to growing r e s i s t a n c e . Y e t  community antibiotic consumption 

continues to increase in Ireland, antibiotic prescribing

is primarily driven by use of second line combination antibiotics e.g. co- 

amoxiclav and second generation cephalosporins.^^ There is little 

research Into why this increase has taken place but one factor may be, at 

least until recently, the lack of a coherent national approach to reducing 

antimicrobial usage. Ireland does not have national guidelines on 

community antibiotic usage. There is no restriction on antibiotic use as in 

some Nordic countries^® and there is no public education on the risks of 

antimicrobial misuse (i.e. failing to complete a course of prescribed 

antibiotics, self medicating with antibiotics etc) . Such national 

campaigns in Belgium and France are believed to have contributed to the 

drop in antibiotic use in these c o u n t r i e s . S o m e  of these factors may be 

addressed by the expert panel established to develop a Strategy for the 

control of Antimicrobial Resistance in Ireland (SARI).^^ The W HO  

strategy for control of antimicrobial resistance advised ongoing 

prescribing feedback and education of GPs in relation to antibiotic 

prescribing. This is currently provided to UK GPs, who are 

consistently amongst the lowest community antibiotic prescribers in 

Europe, but in contrast no such information is provided to Irish GPs.̂ ®®'̂ ®̂



4.3 Methods

This section describes how the recommendations on antibiotic 

prescribing delivered to GPs in the randomised trial evaluating postal 

bulletin and academic detailing relate to the subsequent evaluation of GP 

prescribing practice, using quality prescribing indicators applied to a 

pharmacy claims database. It then details the specific statistical methods 

used to analyse the effect of the intervention in the (i) RCT where 

academic detailing practices (AD) are compared to postal bulletin (PB) 

only practices and (ii) the quasi-experimental study where participant and 

NP GPs are compared.

4.3.1 Antibiotic quality prescribing indicators

In terms of evaluating changes in prescribing practice and comparing 

group differences we identified three outcomes for the subsequent data 

analysis:

1) A reduction in overall antibiotic prescribing (ATC code J01)

2) An increase in the use of first line antibiotic prescribing (narrow and 

broad spectrum penicillin, J01CA,E,F) as a proportion of all 

antibiotics prescribed.

3) A reduction in the use of second line antibiotic (co-amoxiclav

(J01CR02) or cephalosporins (J01DA)) as a proportion of all 

antibiotics prescribed.

The prescribing of other antibiotics was also examined to detect any 

rebound increase in prescribing associated with a decrease in the 

targeted drugs.

These outcomes were primarily based on the recommendations 

contained in the original prescribing feedback bulletins and academic



detailing visits but also on outcomes used in similar studies (see table 

2.1). In the original prescribing feedback, information provided to GPs 

focused on: (a) a low rate of overall antibiotic prescribing where Individual 

GPs were benchmarked against the ERHA average, (b) a higher rate of 

first line antibiotic use e.g. penicillin compared to second line antibiotics 

such as cephalosporins and combination antibiotics e.g. co-amoxiclav 

and (c) avoidance of new generation antibbtics e.g. second & third 

generation cephalosporins (cefacbr).

The data analysis concerns the first two recommendations. Prescribing 

data on individual antibiotics was not analysed as the number of 

prescriptions per GP was too small and analysis would be subject to 

considerable variability (random error).

4.3.2 Analysis time points

The immediate and long term effects of the interventions were measured. 

The immediate effect measured the level change from the month 

immediately prior to the intervention, February 2005, compared to the 

month immediately post intervention, April 2005.

The long term measure of effect was the trend in monthly data for 12 

months post intervention compared to baseline monthly date for 12 

months pre-intervention. The twelve month analysis post interventbn 

period was April 2005-March 2006 compared to pre-intervention March 

2004-February 2005. The bulletin was distributed and the majority of the 

visits were conducted in March 2005, this month was excluded from the 

analysis.

4.3.3 Population selection

All GP practices (n=98) in the RCT or individual GPs (n=300) in the quasi 

experimental study who were invited to participate in the prescribing 

feedback project were included in the analysis. No restriction on the 

minimum number of monthly prescriptions was applied to either



comparison group. All patient age groups (including children) were 

included in the data.

4.3.4 Statistical analysis

Baseline GP characteristics are described elsewhere (see section 3.4.2).

Differences in the baseline antibiotic prescribing rate or proportion of first 

and second line antibiotics was compared between randomised or 

participant/NP groups using Wilcoxon rank sum test for non-parametric 

data. The median rate (per 1000 patients/practice) or percentage of 

antibiotic prescribed, inter-quartile range (IQR) and the associated p 

values are presented. Significance at p<0.05 is assumed. SAS (V9) was 

used for the analysis.

4.3.4.1 Outcome measures

The outcome measures for the antibiotic prescribing indicators were 

calculated in two ways:

1) Overall antibiotic prescribing rate per 1000 patients was 

calculated as the total number of antibiotic prescriptions per 

month per practice in the randomised trial or per GP in the 

quasi experimental study with the corresponding registered 

HSE-PCRS patient population used as the denominator.

2) The proportion of first or second line antibiotics was 

calculated as the total number of prescriptions for the 

antibiotic (e.g. penicillin) as a proportion of the total number 

of antibiotics prescribed per practice or per GP per month.

The median monthly rate or proportion of antibiotics prescribed was 

calculated for each of the comparison groups (randomised bulletin and 

academic detailing GP practices or participant and NP GPs)



4.3.4.2 Segmented regression analysis

Segmented regression analysis of inten"upted time series was used to 

examine both within group and between group changes in prescribing in 

the post intervention period compared to the pre-intervention period. This 

method measures the level i.e. a sudden change In prescribing pattern 

immediately after the intervention and trend i.e. the monthly rate of 

change of antibiotic prescribing (slope) post intervention compared to the 

pre-intervention s l o p e . I n  the analysis there were 24 monthly intervals, 

12 pre-intervention and 12 post intervention. The interval during the 

intervention period (March 2005) was excluded.

Antibiotic prescribing is subject to seasonal variation, with a peak in 

prescribing occurring in late winter and eariy spring. Seasonal variation 

was controlled for by generating a term for season with four categories, 

(summer was the baseline category) and this was included in the 

regression analysis.

The within group model compares changes within the randomised or 

non-randomised groups and included a constant term, a term for baseline 

prescribing (linear trend), season and terms to estimate change in level 

and trend. The^ff coefficient (regression) and 95% Confidence Intervals 

(Cl) are presented.

The between group model compares changes between the randomised 

(PB vs AD) practices or non-randomised (participant vs NP) GPs and 

includes the above terms in addition to a term to indicate study group and 

interaction terms (group by baseline trend, group by change in level, and 

group by change in trend) to determine whether there were significant 

changes in level and trend between the groups adjusting for the other 

variables in the model.^ '̂^®^ A separate model was generated for each 

antibiotic. The p values presented are for the level and trend interaction 

terms and are based on the pooled SE of the comparison groups. The 

analysis was performed using SAS PROC REG (SAS institute Cary NC).



4.4 Results; Antibiotic Prescribing PB vs AD

This section describes the baseline characteristics and pre-intervention 

prescribing of the randomised groups. The results of the immediate and 

long term effects of the intervention at practice level are presented. 

Graphs depicting monthly trends in prescribing for the main antibiotic 

subgroups are used to provide a visual image of the effect of the 

intervention.

4.4.1 Baseline characteristics

The individual GP characteristics (age, gender, years qualified and extra 

training) in the randomised groups were similar. The majority of GPs had 

over 20 years experience, although only 20% (22/110) had undertaken 

formal educational courses since qualifying (table 4.1). Most GPs worked 

in multi-partner practices, but there was a significantly higher proportion 

of single handed practices in the PB group (p=0.01), while larger 

practices (^ 5 GPs) was more common in the academic detailing group. 

Over 70% of practices employed practice nurses and 80% had some 

level of computerisation.

The proportion of public (HSE-PCRS) to private patients was similar 

between the groups. Also there was no significant difference between the 

groups in the actual number of HSE-PCRS patients per practice; PB 

practices had a median of 833 patients per practice (IQR 624-1051) 

compared to 866 patients per practice (IQR 652-1317) in the AD group 

(p=0.27). The age and gender structure of the populations in both groups 

was also similar (table 4.2)



Table 4.1 Characteristics of Postal bulletin (PB) vs Academic detailing (AD) GPs

Postal bulletin 
(PB)

Academic 
detailing (AD)

N

(n=55 GPs)

% N

(n=55 GPS)

%

Gender Male 43 78 48 87

Female 12 22 7 13

Age Mean (SD) 50 7.6 51 6.8

Years Qualified 5-10 years 5 9 1 2
as GP 10-15 6 11 6 11

15-20 14 25 12 22

>20 29 55 35 65

Extra Training No 46 86 42 78

Yes 8 14 12 21

GPs per 1 14 26 9 17*
practice 2-4 32 59 23 43

>5 8 15 22 41

Proportbn ^ 5 % 4 7 7 13
HSE-PCRS
patients

25-50 18 33 25 46

50-75 15 27 12 22

>75% 16 29 10 18

Practice Nurse Yes 41 76 45 84

No 13 24 9 16

Computerised Yes 48 89 43 80

No 6 11 11 20

Information in this table is based on individual GP details, *p<0.05 between group comparison
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Table 4.2 HSE-PCRS patient population characteristics, PB vs AD 

practices

PB AD

50 GP 
practices

48 GP 
practices

Mean % SD Mean % SD

Age 0-15 yrs 26 9 22 10

16-64 yrs 44 9 42 10

^65 yrs 31 17 36 19

Gender Male 43 4 42 4

Information in this table was obtained from the HSE-PCRS and relates to practice data 
Mean % of practice patient population, p>0.05 for all variables



4.4.2 Baseline Antibiotic Prescribing

Overall the antibiotic prescribing rate between the randomised groups 

was similar in the twelve months prior to the intervention. However, there 

were significant differences between the groups in the type of antibiotic 

prescribed. GPs in PB practices were significantly more likely to prescribe 

penicillin while those in AD practices were significantly more likely to 

prescribe second line antibiotics. Baseline prescribing for other antibiotics 

including macrolides was not statistically different between the groups. 

Baseline differences are adjusted for in subsequent analysis.

Table 4.3 Baseline antibiotic prescribing PB vs AD GP practices

PB practices 

n=48

AD practices 

n=50

Wilcoxon 
rank sum

test

Median
Rate

IQR Median
Rate

IQR p value

All antibiotics (median 
rate/1000 patient /per month)

113 108-123 106 100-116 0.23

% of all antibiotic 
prescriptions/GP/month

Median
%

IQR Median
%

IQR

Penicillin 34 33-34 30 29-31 0.002

Co-amoxiclav 24 23-26 26 25-28 0.006

Cephalosporins 9 8-10 11 10-11 0.002

Macrolides 12 11-13 12 11-12 0.17

Other antibiotics 17 16-19 17 16-18 0.71 ,



4.4.3 Immecliate effect post intervention: PB vs AD practices

Immediately post intervention there was no significant difference in the 

overall antibiotic prescribing rate between the randomised groups 

(p=0.26) (figure 4.1). Both randomised groups decreased their 

prescribing from the immediate pre-intervention (Feb 2005) to the post 

intervention period (April 2005), but this decrease may be expected due 

to the normal seasonal variation in antibiotic prescribing (table 4.4).

There was a significant difference in the prescribing of first line antibiotics 

between the randomised groups. Both groups increased prescribing of 

penicillin (figure 4.2), but the AD practices significantly increased 

prescribing by 5% compared to 2 % in the PB practices (p=0.04) (table 

4.4). Co-amoxiclav and cephalosporin prescribing decreased in both 

groups post intervention, but there were no significant differences 

between the groups.

Prescribing of other antibiotics was also similar between the groups, with 

both groups having significantly increased prescribing of other antibiotics, 

namely trimethoprim, immediately post intervention.

4.4.4 Long term (12 month) effect post intervention

Over the twelve months post intervention period there was no significant 

difference between PB and AD practices in their rate of antibiotic 

prescribing (table 4.4).

Similarly, there were no significant difference in the pattern of first or 

second line antibiotic prescribing between the groups, adjusting for 

baseline prescribing and seasonality. After the initial increase in penicillin 

prescribing there was a tendency in both groups to retum to pre

intervention baseline levels (figure 4.2). A similar pattern was seen with 

co-amoxiclav prescribing with a non-significant monthly trend towards 

increased prescribing in both groups (figure 4.3). There was no



significant difference between the groups in cephalosporin or other 

antibiotic prescribing (table 4.4).



Table 4.4 Change {fi coefficient) in immediate and 12 month antibiotic prescribing post intervention PB vs AD

Drug Immediate response Long term (12 month trend)
PB AD Group PB AD Group

(n=50) (n=48) difference (N=50) (n=48) difference

P"
(95% Cl) (95% Cl)

p value^ P" 
(95% Cl) (95% Cl)

p value^

All antibiotics 

(rate)

-0.02 

(-0.04, -0.001)

-0.02 

(-0.03, -0.001 )

0.26 0.002 

(-0.001, 0.004)

0.001 

(-0.001, 0.003)

0.33

Penicillin

(proportion)

0.02 

(0.002, 0.05)

0.05

(0.01,0.09)

0.04 -0.003 

(-0.005, -0.001)

-0.001 

(-0.004, 0.002)

0.67

Co-amoxiclav

(proportion)

-0.03 

(-0.05, -0.01)

-0.3 

(-0.05, -0.01)

0.58 0.002 

(-0.001, 0.005)

0.0003 

(-0.002, 0.003)

0.62

Cephalosporins

(proportion)

-0.02 

(-0.03, -0.007)

-0.02 

(-0.03, -0.003)

0.70 0.001 

(-0.0004, 0.002)

0.001 

(-0.001, 0.003)

0.86

Other antibiotics 

(proportion)

0.05 

(0.02, 0.07)

0.03

(0.01,0.05)

0.19 -0.001

(-0.004,0.001)

-0.002 

(-0.004, 0.001)

0.92

1 ?P coefficient= change per month in rate or proportion of prescriptions, p value based on pooled SE for both groups,

o



Figure 4.1 Antibiotic prescribing rates, PB vs AD GP practices
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Figure 4.1 depicts total antibiotic prescribing rates per montii for 12 

months pre-intervention and post intervention in the PB and AD 

practices. The graph shows the seasonal pattern in antibiotic prescribing 

with a decrease in the summer months followed by an increase in 

autumn and reaching a peak in late winter and early spring. The graph 

indicates the similarity between the groups in their overall antibiotic 

prescribing both pre and post intervention. Antibiotic prescribing had 

started to decrease prior to the intervention so the immediate effect of the 

intervention was not significantly different to that expected due to 

seasonal changes in antibiotic prescribing. The trend over the twelve 

month post intervention period closely matches pre-intervention 

prescribing trends in both groups.
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Figure 4.2 Proportion of penicillin prescriptions, PB vs AD GP 

practices
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Figure 4.2 depicts the level of penicillin prescriptions as a proportion of all 

antibbtics per month for both the randomised groups. Pre-intervention 

AD practices had lower levels of penicillin prescribing compared to PB. 

Immediately post intervention both groups increased penicillin prescribing 

but AD practices had a significantly greater increase. However, within 

three months of the antibiotic intervention ceasing prescribing had 

declined in both groups and was not significantly different from pre

intervention levels.



Figure 4.3 Proportion of co-amoxiclav prescriptions, PB vs AD GP 

practices
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Figure 4.3 depicts the level of co-amoxiclav prescriptions as a proportion 

of all antibiotics per month for both the randomised groups. Pre

intervention PB practices had significantly lower levels of co-amoxiclav 

prescribing than AD practices. Immediately post intervention both groups 

decreased co-amoxiclav prescribing. Over the twelve month post 

intervention period prescribing in both groups did not change significantly 

but there was a tendency for prescribing to return to pre-intervention 

levels, especially towards the end of the twelve month period.



4.5 Summary of results

> Academic detailing (AD) practices did not achieve a significant 

reduction in overall antibiotic prescribing compared to postal 

bulletin (PB) alone.

> Academic detailing achieved a significant increase in proportion of 

penicillin prescribed immediately post intervention compared to 

postal bulletin practices.

> Over the 12 month post intervention period the proportion of 

penicillin prescribing in both groups was not significantly different 

from baseline prescribing suggesting a return to baseline practice.

> The proportion of co-amoxiclav and cephalosporin prescribing 

decreased in both randomised groups immediately post 

intervention but there was no significant difference between the 

groups, immediately or at twelve months post intervention.

> There was no significant difference between the groups in 

prescribing of other antibiotics.



4.4.6 Discussion

Antibiotic prescribing PB vs AD practices

The results showed no significant reduction in the overall rate of 

antibiotic prescribing between the randomised groups either immediately 

post intervention or in the long term. However, academic detailing 

practices achieved a small change in the pattern of antibiotic selection. 

Immediately post intervention the selection of penicillin, a first line 

antibiotic, increased by 5% among academic detailing practices 

compared to a non-significant 2% increase in the postal bulletin only 

group. However, over the twelve months post intervention period this 

increase was not maintained by academic detailing practices and there 

was no significant difference from baseline prescribing practice seen.

Second line antibiotic prescribing (co-amoxiclav and cephalosporins), 

decreased in both groups immediately post intervention but there was no 

significant differences between the groups in immediate or long term 

prescribing.

In this study academic detailing achieved a small change in prescribing 

practice over postal bulletin alone. Studies using similar approaches with 

an outreach educational visit, have reported variable results ranging from 

no effect to similar small effects.^^’^̂ ®'̂ ®̂'̂ '*̂  A review by Arnold &

S t ra u s ^ o f  interventions to improve antibiotic prescribing practice 

provides a useful insight into why such interventions have only a small 

impact on clinical practice. Increasing a practitioner’s awareness of a 

problem through educational lectures, material or audit and feedback will 

not necessarily provide the practitioner with the tools to change 

behaviour especially if this involves patient co-operation. In practical 

terms what is likely to happen is a partial adoption of the recommended 

practice, as in this study, where GPs did not reduce their overall level of 

antibiotic prescribing but increased selection of first line antibiotics over 

second line antibiotics. GP practices in the academic detailing arm of the 

study showed a greater willingness to adopt first line antibiotic prescribing



compared to bulletin only practices, but the impact of the intervention 

appears to have deteriorated over time. This may be expected as it is 

known that physician adherence to recommended guidelines declines 

with increased time since graduation^^^or in this case since the 

intervention. However, some studies have reported a sustained change 

in practice beyond the initial intervention.

4.4.5.1 Duration o f intervention

The short duration of the interventions and the lack of follow up are 

undoubtedly important factors in the overall small impact of academic 

detailing over postal bulletin found in this study. Academic detailing relies 

on building a relationship of confidence and trust between the GP and the 

prescribing advisor. Also part of the incentive for the GP to change 

practice is the realisation that their practice is been reviewed and 

compared to their peers on an ongoing b a s i s . T h e  effectiveness of the 

interventions may be further improved by providing GPs with specific 

targets to change practice^^, with patient specific information^®^ and data 

on local area antimicrobial resistance.

The addition of such extra elements moves beyond simple academic 

detailing into more complex multifaceted interventions. Multifaceted 

interventions often combine audit, feedback, guidelines, academic 

detailing and small group workshops for GPs, with public education. This 

dual targeting of physicians and patient behaviour has produced larger 

changes in prescribing practice than targeting either group alone 

especially in relation to antibiotic prescribing.

4.4.5.2 Conclusion

Prescribing feedback using academic detailing had a small additional 

impact on antibiotic prescribing over postal bullet alone. However the 

inclusion of academic detailing increases the cost and complexity of 

delivering prescribing feedback. The effectiveness of both interventions



needs to be evaluated in terms of cost (chapter 9) but more importantly 

achieving a reduction in antimicrobial resistance.



4.5 Results: Antibiotic prescribing, participant vs NP GPs

This section describes the results of the quasi-experimental study and 

details the effect of prescribing feedback with or without academic 

detailing on antibiotic prescribing practice among participant GP 

compared to those not receiving feedback (NP GPs). Baseline 

characteristics and prescribing are also compared to examine the 

comparability of the groups.

4.5.1 Baseline Characteristics

Participant GPs were significantly younger with a mean age of 50 years 

(SD 7.4) compared to 54 years (SD 8.4) for NP GPs (p<0.001). There 

was no information available on length qualified or extra training for NP 

GPs. The HSE-PCRS patient population size was similar between the 

groups; participant GPs had a mean panel size of 908 (SD 304) patients 

compared to a mean of 872 (SD 331) for NP GPs (p=0.36). The age 

structure of the patient panel was also similar between the groups (table 

4.5)
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Table 4.5 HSE-PCRS patient population, participant vs non

participant (NP)GPs

Participant GP 

n=110
NPGP
n=190

% SD % SD

Patient age 0-15 yrs 23 11 22 11

16-64 yrs 42 09 43 10

^65 yrs 34 18 36 20

Patient gender Male 43 4 43 4

p>0.05 for all variables



4.5.2 Baseline Prescribing

In the twelve months prior to the intervention there was no significant 

difference between participant and NP GPs in their overall antibiotic 

prescribing rate (table 4.6). Similarly, the proportion of prescriptions of the 

various antibiotics was not significantly different between the groups prior 

to the intervention. The exception was for prescriptions for other 

antibiotics, which was significantly higher among participant GPs, but this 

was mainly driven by higher prescribing of trimethoprim among 

participant GPs.

Table 4.6 Baseline antibiotic prescribing, participant vs NP GPs

Participant GP 

n=110
NP
n=

GPs
190

Median
Rate

IQR Median
Rate

IQR Wilcoxon 

p value

\ll antibiotics (median 
ate/1000 patient 
per/month)

110 102-
118

116 108-131 0.21

% of all antibiotic 
prescriptions/GP/month

Median
%

IQR Median
%

IQR

Penicillin 32 31-33 31 30-32 0.11

Co-amoxiclav 25 24-26 25 24-27 0.69

Cephatosporins 10 9-10.1 10 9-11 0.34

Macrolid es 12 11-12 12 11-12 0.31

Other antibiotics 17 16-18 15 14-16 0.02



4.5.3 Immediate effect post intervention: Participant vs NP 

GPs

Immediately post intervention there was no significant differences 

between participant and NP GPs in the overall rate of antibiotic 

prescribing (p=0.32) (table 4.7). The overall rate of antibiotic prescribing 

did not change significantly from the pre to the immediate post 

intervention period in either group (figure 4.4).

However, the pattern of antibiotic prescribing was significantly different 

between the groups (table 4.7). Participant GPs increased penicillin 

prescribing by 5% while there was no significant change in penicillin 

prescribing among NP GPs (p<0.001) (figure 4.5). For second line 

antibiotic prescribing there was a reverse pattem seen. Participant GPs 

significantly reduced co-amoxiclav prescribing by 3% (figure 4.6) and 

cephalosporin prescribing by 2% (figure 4.7), while there was no change 

in prescribing among NP GPs adjusting for pre-intervention levels. There 

was no significant difference in the prescribing of other antibiotics 

between the groups.

4.5.4 Long term effect post intervention

In the twelve month post intervention period there was no significant 

difference between the groups in their overall rate of antibiotic prescribing 

(p=0.67) (table 4.7), adjusting for baseline prescribing and seasonality 

(figure 4.4).

Following the immediate post intervention period penicillin prescribing 

tended to decrease (0.1% per month) among participant GPs but still 

remained higher than NP GPs (figure 4.5). However, adjusting for 

seasonality and pre-intervention prescribing there was no statistically 

significant difference between the groups (p=0.07). Over the twelve 

month post intervention period participant GPs’ co-amoxiclav prescribing 

remained significantly lower compared to that of NP GPs (p=0.002). In 

the latter half of the year prescribing tended to return to pre-intervention



levels with a non-significant 0.2% increase in prescribing per month. 

There was no significant difference between the groups in cephalosporin 

or other antibiotic prescribing.



Table 4.7 Change { f i  coefficient) in 1 & 12 month antibiotic prescribing post intervention, participant vs NP GPs

Drug Immediate response Long term (12 month trend)

Participant GP 

(n=110)

NP  ̂ GP 

(n=190)

Group

difference

Participant GP 

(N=110)

NP’ GP 

(n=190)

Group

difference

P
(95% CO

P
(95% Cl)

value
(95% Cl) (95% Cl)

value

All antibiotics 

(rate/GP/month)

-0.01 

(-0.03, 0.002)

-0.02 

(-0.04, 0.001 )

0.32 0.0001

(-0.001,0.003)

0.001 

(-0.001, 0.004)

0.67

Penicillin

(proportion/GP/mth)

0.05 

(0.03, 0.07)

-0.002 

(-0.02, 0.02)

<0.001 -0.001

(-0.003,0.001)

0.002 

(-0.0002, 0.004)

0.07

Co-amoxiclav

(proportion/GP/mth)

-0.03 

(-0.05, -0.03)

-0.01

(-0.02,0.01)

0.03 0.002 

(-0.0001, 0.004)

-0.002 

(-0.003, 0.00004)

0.002

Cephalosporins

(proportion/GP/mth)

-0.02 

(-0.03, -0.01)

0.00 

(-0.01, 0.01)

0.001 0.00 

(-0.001, 0.001)

0.00 

(-0.001, 0.001)

0.40

Other Antibbtics 

(proportion/GP/mth)

0.03

(0.01,0.04)

0.02 

(-0.003, 0.04)

0.60 -0.003 

(-0.01, -0.001)

-0.001 

(-0.004, 0.002)

0.29

 ̂NP=Non-participant GP/ P coefficient= change in rate or proportion per month values based on pooled SE for both groups



Figure 4.4 Antibiotic prescribing rate, participant vs NP GPs
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Figure 4.4 shows the monthly total antibiotic prescribing rates for 

participant and NP GPs. The graph highlights the similarity in pre and 

post intervention prescribing rates between both groups. Also, the 

seasonal variation in prescribing is clearly visible.

124



Figure 4.5 Proportion of penicillin prescriptions, participant vs NP 

GPs
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Figure 4.5 shows the proportion of penicillin prescriptions out of the total 

number of antibiotic prescriptions per month for participant and NP GPs. 

Pre-intervention there was no significant difference between the groups. 

The graph shows the increase in proportion of penicillin prescribing 

immediately post intervention in the participant GP group while 

prescribing in the NP GPs remained broadly the same in the immediate 

and 12 month post intervention perbd. The graph also shows the decline 

in the proportion of penicillin prescribing among participant GPs over the 

long term, although prescribing levels remained higher than pre

intervention levels.



Figure 4.6 Proportion of co-amoxiclav prescriptions participant vs 

NP GPs
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Figure 4.6 shows the proportion of co-amoxiclav prescriptions out of total 

antibiotic prescriptions per month for participant and NP GPs. Pre

intervention there were similar levels of prescribing in both groups. 

Immediately post intervention participant GPs decreased the proportion 

of co-amoxiclav prescribing while NP GP prescribing remained largely the 

same. Over the long term, participant GPs co-amoxiclav prescribing 

tended to return to baseline levels.



Figure 4.7 Proportion of cephalosporin prescriptions, participant vs 

NP GPs
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Figure 4.7 shows the proportion of cephalosporin prescriptions for 

participant and NP GPs. A similar pattern to co-amoxiclav is evident with 

a decrease among participant GPs immediately post intervention and a 

tendency to increase prescribing toward the end of the 12 month post 

intervention period.



5.5 Summary of results

>  The overall rate of antibbtic prescribing was not significantly 

different between participant and NP GPs either in the immediate 

or long term post intervention period.

> The proportion of first line antibiotic prescribing (penicillin) was 

significantly increased among participant GPs immediately post 

intervention but over the long term this increased prescribing was 

not maintained.

>  The proportion of second line antibiotics (co-amoxiclav and 

cephalosporins) were significantly reduced among participant GPs 

immediately post intervention compared to NP GPs. However, 

over the long term these changes were not maintained and there 

was a tendency to return to baseline prescribing.



4.5.6 Discussion

In the quasi-experimental study there was no significant difference in 

overall antibiotic prescribing between participant and non-participant 

GPs. However the selection of antibiotics was significantly different 

between the randomised and non-randomised groups. This study found 

that supplying prescribing feedback plus or minus academic detailing can 

significantly alter GP prescribing. However the effect size was small 

ranging from a 2-5% change in prescribing practice above background 

activity. Small effect sizes from such interventions have been a consistent 

finding both in meta-analysis of trials and systematic reviews on this 

topic.

4.5.6.1 Barriers to prescribing

An understanding of the barriers to changing prescribing practice can 

help explain the small change observed in the pattern of antibiotic 

prescribing and the failure to reduce overall antibiotic prescribing in this
and other studies. 3̂̂ ^̂ '‘^̂’ 2̂;i45

Studies identifying the barriers to changing antibiotic prescribing point to 

a complex interplay of influences beyond accurate clinical knowledge. 

Antibiotic prescribing seems to be particularly sensitive to patient 

influence. GPs often describe feeling pressurised by patients into 

prescribing an antibiotic even if they feel clinically it is not warranted.^®® 

Older age, other co-morbidities or socio-economic deprivation are also 

patient factors which influence the decision whether or not to prescribe.
200-203

Other non-clinical factors associated with higher antibiotic prescribing 

include GP age, education, single handed or non-training 

practices.^°°'^°^'^“  GPs identify the uncertainty around acute infectious 

conditions where decisions to prescribe antibiotics are often made 

empirically in the absence of laboratory tests. Such decisions are 

influenced by a GPs personal experience and the potential for



deterioration in a patients condition especially in ch i ldren.Other  

external influences include the practice in local hospitals, specialist 

consultants and the phannaceutical i n d u s t r y . G P s  are expected to 

balance the interest of society against the interests of the individual, both 

in terms of the volume and type of antibiotic they prescribe. However in 

practice GPs give greater priority to individual patient factors and 

prescribe the antibiotic which they feel works the most effectively with the 

best tolerability.

4.5.6.2 Society versus individual need

This present study found that GPs were responsive to changing aspects 

of their prescribing behaviour through prescribing feedback plus or minus 

academic detailing. However two key observations are made: (1) the 

intervention did not influence participant GPs overall volume of antibiotic 

prescribing and (2) the change in the type of antibiotic selected was not 

sustained over a twelve month post intervention period. This indicates 

that the pressure to prescribe either from patients or GPs own anxiety 

requires more than just the provision of one off individualised GP 

prescribing information. There is evidence that large scale public 

education campaigns can play a part in reducing some of this pressure 

and thus overall antibiotic prescribing.^®®’̂ ® Also improvement in the 

availability of diagnostic procedures within practices resulted in a 

reduction in antibiotic prescribing.

Individual prescribing feedback plus or minus academic detailing made 

some GPs aware of their pattern of prescribing and the subsequent 

reduction in second line antibiotic use may reflect an attempt to balance 

societal need to control antimicrobial resistance against the individual 

patients needs. The lack of follow up and intensity of the intervention 

undoubtedly contributed to a return to baseline practice among 

participant GPs within twelve months of the intervention ceasing and will 

be discussed further under study limitations (section 4.6).



4.5.6.3 Intervention contribution to change

The results In this analysis where data from the randomised groups (PB 

and AD GP practices) was combined and compared to the data from 

non-participant GPs identified greater differences in the pattern of 

antibiotic prescribing than in the RCT. This is partly due to the greater 

power to detect differences with the larger number of GPs in the 

participant group. The data from non-participant GPs probably reflects 

underlying baseline practice and the study design used allowed us to 

examine the relative contribution of postal bulletin versus academic 

detailing to changes in prescribing practice while also identifying 

background changes in practice which occun"ed during the study period. 

Examining data from the two studies it is apparent that the academic 

detailing practices contributed to most of the increase seen in penicillin 

prescribing while reductions in co-amoxiclav and cephalosporin 

prescribing were equally distributed between the two randomised 

intervention arms and were only 2-3 % greater than would have occurred 

if there had been no intervention. This raises questions over the 

effectiveness and especially cost-effectiveness of the different 

interventions which will be discussed further in chapter 9.

4.5.6.4 Conclusion

Prescribing feedback plus or minus academic detailing can alter aspects 

of GP antibiotic prescribing. However, the effect size was small and was 

not sustained over a prolonged period of time. The key challenge facing 

the medical and wider community is how to effectively control the spread 

of antimicrobial resistance whilst providing effective freatment for the 

individual. Prescribing feedback as part of a multifaceted intervention can 

be both an effective utilisation of an existing resource and a pragmatic 

benchmark to help evaluate individual GP practice.



4.6 Study limitations

The study limitations are made explicit at the outset of the presentation of 

the results to enable the reader to evaluate the data in this and the three 

subsequent chapters. The limitations are related to the implementation of 

the intervention, study design including population selection and the 

prescribing database used to generate and evaluate the prescribing 

feedback intervention.

4.6.1 Implementation of the randomised interventions

oThe interventions were one off, at a single point in time, with no follow 

up on the particular topic. Several authors have emphasised the 

importance of sustained feedback whether via postal bulletin or 

academic detailing to prevent retum to baseline practice.^

o Follow up information can allow prescribers to self-audit their practice 

and monitor changes over time. Also regular contact is one of the key 

aspects of academic detailing allowing a relationship of trust and 

confidence to develop between the GP and their adviser.^^®'^® '̂̂ °®

oThe individual GP prescribing practice was benchmarked against 

average prescribing practice in the whole region. The consequence of 

this is that potentially, only below average practitioners were 

motivated to improve practice. Some authors recommend 

benchmarking against the top third highest performance. This may 

over come the problem of ‘regression to the mean’ and motivate 

average or above average performers to improving their practice.

o Although individualised GP prescribing feedback was provided and 

broad recommendations to change practice were made for each 

participant, individual improvement targets ‘achievable benchmarks’ 

were not specified which may have improved individual GP adoption 

of the recommendations.^^



oThe first bulletin incorporated feedback on antibiotic and generic 

prescribing. While this catered to the specific GP requests for 

information on both areas it may have diluted the impact of the 

intervention for these topics.

oAll the academic detailing visits were conducted by a single 

researcher, this increased the internal validity of the intervention by 

ensuring its consistency, but extemal validity was not tested i.e. 

whether the intervention was reproducible.

oThe researcher conducting the visits was not a physician or 

pharmacist this may have adversely affected how the GPs reacted to 

the proposed changes in prescribing practice. Schuster et al suggests 

that a team including a physician delivering the intervention may be 

more effective than a single physician or researcher.^®^

o Although the researcher worked with GPs to develop the academic 

detailing arm of the interventbn there was no specific training in 

academic detailing techniques.

4.6.2 Study design limitations 

4.6.2.7 RCT

o The RCT allowed for the evaluation of the effectiveness of academic 

detailing compared to postal bulletin. However the lack of a control 

group in the RCT meant that the impact of either intervention above 

baseline activity could not be definitively established.

o Not all GPs in the randomised practices agreed to participate in the 

study, this meant the individual GP prescribing feedback and not 

practice level feedback was provided to participants. Also these GPs 

did not participate in the academic detailing visits. This is likely to 

reduce the impact of the intervention in these practices. Other



authors have observed that it was easier to achieve change in single 

handed practices.

o Although it is possible that GPs involved in the intervention may 

have influenced the practice of their partners, it is equally likely that 

there is a greater tendency for participant GPs to return to the 

baseline prescribing pattern of the practice.

4.6.2.2 Quasi-Experimental study

o The lack of randomisation means a causal relationship between the 

intervention and the change in practice cannot be definitely 

established.

o The non-participant group included GPs who possibly worked in the 

same practices as the participant GPs, thus it is possible that these 

GPs may have been exposed to the intervention through GPs 

sharing the information. This potentially could have influenced their 

prescribing and reduced the difference in prescribing seen between 

the participant and non-participant group.

o GPs in the participant group were a volunteer sample. By virtue of 

their willingness to participate and receive prescribing feedback they 

were different from non-participant GPs. Thus, their reaction to 

receiving this type of intervention may not be generalizable to the 

whole GP population. Other studies have found that unsolicited 

information had no effect on prescribing practice.

4.6.3 Prescribing database limitations

o The limitations of the HSE-PCRS pharmacy claims database are 

outlined in chapter 3 section 3.2.4.1. These limitations including the 

lack of diagnosis and co-morbidity information and the limited 

population coverage of the database (approximately 30% of the 

population) which may undermine GPs confidence in the validity and 

accuracy of the prescribing feedback they received. If this is the 

case GPs may be unlikely to act on the recommendations made.



4.7 Summary & Conclusion

Inappropriate antibiotic prescribing and antimicrobial resistance are 

complex problems which are intimately linked and which potentially have 

significant consequences for public health. Internationally the aim is to 

reduce antibiotic prescribing and preserve the effectiveness of second 

line antibiotics through restricting their use to situations where first line 

antibiotics have failed. Yet changing individual practitioner prescribing 

behaviour is difficult even when faced with the prospect of widespread 

antimicrobial resistance and ineffective therapies for what were once, 

relatively straightforward conditions to manage.

Interventions, such as postal prescribing feedback or academic detailing 

used in this study, have at best a small, short term impact on prescriber 

behaviour. Multifaceted interventions which include public education can 

reduce antibiotic prescribing. However there is no clear evidence that 

such strategies can reverse antimicrobial resistance, but if achieved on 

an international scale, it is hoped the increase in antimicrobial resistance 

can be slowed down.

Ireland has lagged behind many of its European partners in developing 

and implementing effective strategies for preventing antimicrobial 

resistance. Recommendations from the W HO advocate prescribing audit 

and extemal standard comparisons to maximise effectiveness of 

guidelines and motivate prescribers to continue and maintain changes to 

practice. This project identifies a pragmatic method of providing individual 

GPs or GP practices with information on their antibiotic prescribing which 

can be benchmarked against their peers. The evidence from this study is 

that GP practice can be influenced by prescriber feedback. In order to 

achieve a level of change, which could affect microbial resistance, the 

intervention to reduce antibiotic prescribing, needs to be more intensive, 

sustained over time and be part of a multifaceted national approach, 

possibly under the authority of SARI and in conjunction with the new 

Health Information and Quality Authority (HIQA).
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Chapter 5

Generic Prescribing

5.1 Introduction

The effect of the intervention on generic prescribing is presented in the 

following two chapters. Chapter five examines changes to prescribing 

practice while in chapter six there is an evaluation of potential cost 

savings due to generic substitution.

This chapter outlines the background of generic prescribing particularly in 

relation to the Irish Health care system. The layout and methods are 

similar to the previous chapter on antibiotic prescribing and to avoid 

repetition these common sections are refen-ed to. The results of the 

randomised and non-randomised studies are presented and are followed 

by a discussion.

5.2 Background generic prescribing

A generic drug is a faithful copy (bioequivalent) of the original 

(proprietary) drug manufactured by the innovating pharmaceutical 

company. Once a drug comes ‘off patent’ other pharmaceutical 

companies can manufacture the drug. In this case the drug is either 

registered under its generic name and is described as a ‘pure generic’ or 

it can be registered under an alternative proprietary name and is known 

as a ‘Branded generic’ (e.g. the original generic name is pravastatin the 

equivalent branded generic names include Pravatin'^ and Pravamel^). 

Generic drugs are usually cheaper than the original proprietary drug and 

are promoted as a means of containing rising health care costs especially 

on the community drugs budget.^^^ A high level of generic prescribing is 

regarded as a good quality prescribing indicator, reflecting a practitioner’s 

awareness and concern for cost saving.



5.2.1 Generic prescribing in Europe

The vigour with which generic substitution is pursued is highly variable 

across European countries and is related to differences in national 

regulatory systems, national policy, price dynamics and marketing 

structure.^®’̂ ^̂  Countries such as the UK, Gemiany and Sweden have 

achieved high levels of generic diffusion. The latest prescription data 

from the UK suggests that in 2004, 58% of all drugs were prescribed and 

dispensed generically (but up to 70% of prescribing is generic). In 

Germany in 1997 over 53% of dmgs were dispensed generically while, in 

Sweden, in the first year after a policy of generic substitution was 

introduced, 60% of maximum cost saving was r e a l i s e d T h e s e  

countries have several factors in common: unified national health care 

systems, specific government legislation or policy to promote either 

generic or the lowest priced bioequivalent drug substitution and national 

incentives (e.g. part of QOF linking GP practice to financial reward in UK) 

or disincentives (drug budget caps in Germany) for practitioners or 

pharmacists to prescribe or dispense the cheapest available drugs.^^^

In contrast, countries with no active national policy on generic substitution 

such as France and Spain have traditionally low levels, 3%-7% 

respectively, of generic market share.

5.2.2 Generic prescribing in Ireland

Ireland, similarly has a low level of generic market share despite a 

Government policy of encouraging generic prescribing.^^^ In 2003 generic 

drugs accounted for 22% of all drugs dispensed on the largest 

community drug schemes, and only 4% were for the cheapest non

branded generics.^^ The majority of generic drugs available in Ireland 

are ‘branded generics’. Drug pricing for generics is based on a free 

market system which relies on competition to produce lower drug prices. 

In addition new agreements in 2006 between the Irish Health Service 

Executive (HSE), the Irish Pharmaceutical Healthcare Authority (IPHA)^^® 

and the Association of Pharmaceutical Manufacturers of Ireland



(APMI)^^^ ensured that: (1) the price of the original branded product will 

be cut once its patent has expired (by 20% within the first six months and 

a further 15% within 22 months) and (2) the equivalent generic must be 

priced below the off-patent original (proprietary) brand. The IPHA/HSE 

Agreement also states that pharmacists ‘Vill be required to dispense 

medicines as prescribed”^̂ ® thus they are not authorised to substitute 

generic products and should dispense the brand prescribed, although, in 

practice this may happen if a particular generic is not in stock. This 

agreement did not take effect during the intervention in the RCT.

5.2.3 Incentive to prescribe generically

Unlike some European countries, in Ireland there is no automatic 

substitution by the pharmacist of the proprietary product for the cheapest 

available generic. The GP has to prescribe the drug by its generic brand 

name for a generic to be dispensed. Currently there is no specific 

government incentive for GPs to prescribe generically or for pharmacists 

to dispense generically.

In the early nineties there was an attempt to promote cost conscious 

prescribing, including generic substitution, among GPs through a 

financial incentive scheme knows as the Indicative Drug Target Saving 

Scheme (IDTSS) (this was described previously in section 1.3.2). The 

scheme was suspended after less than 5 years and at the time of this 

study GPs had not received recent regular feedback on any aspect of 

their prescribing practice. Thus, although a high level of generic 

prescribing is regarded as an Intemational quality prescribing indicator, 

its relative Importance within individual countries is likely to be heavily 

influenced by the political will to promote generic substitution.



5.3 Methods

This section describes how the recommendations on generic prescribing 

delivered to GPs in the randomised groups relate to the subsequent 

evaluation of GP prescribing practice using quality prescribing indicators 

applied to a pharmacy claims database. It details the specific statistical 

methods used to analyse the effect of the intervention in the RCT and the 

quasi-experimental study.

5.3.1 Generic quality prescribing indicators

In developing the prescribing feedback on generics five of the top thirty 

most expensive drugs prescribed on the HSE-PCRS scheme with an 

available generic equivalent were targeted with the aim of increasing 

generic substitution. These were: omeprazole (A02BC01), a proton

pump inhibitor, pravastatin (C10AA03), a lipid bwering drug, citalopram 

(N06AB04), an antidepressant, beclomethosone inhalers (R03BA01), an 

inhaled steroid for respiratory conditions and nimesulide (M01AX17), a 

non-steroidal anti-inflammatory drug (NSAID).

At the time of this study these drugs were only available as branded 

generics (no pure generics available). Therefore, in the subsequent 

analysis and discussion generic refers to these branded generics. No 

differentiation is made between different brand names, and the 

comparison is with the proprietary (original) drug.

The quality prescribing indicators used to assess changes to practice 

were:

(1) An overall increase in the proportion of generic prescribing 

across all five drugs



(2) An increase in the proportion of generic prescribing for each 

individual drug

5.3.1.11ntervention

In the postal bulletin GPs received graphical infonnation on their 

prescribing rate of these five drugs over the previous 12 months and the 

proportion of each of these which were prescribed generically. GPs were 

benchmarked against the ERHA average. GPs were also given an 

individual cost breakdown based on their expenditure on these drugs in 

the twelve months prior to the intervention and savings that could be 

made if the cheapest generic was substituted. For the majority of GPs it 

was clear that by focusing on just two of these drugs, omeprazole and 

pravastatin, the majority of cost savings could be realised (appendix 1). 

Although GPs were given the brand name for the cheapest generic at 

that time, it was not stipulated in the bulletin or academic detailing visits 

that GPs should switch to that particular product (see appendix 1).

5.3.1.1 DMA File

In order to identify which version of the drug (generic or proprietary) was 

dispensed an additional data file was used. This file Is the Drug and 

Medical Appliances (DMA) file, and records the current cost of every 

individual product brand eligible for reimbursement under the HSE-PCRS  

scheme. It also records the strength and number of tablets per pack for 

every drug (allowing calculatbn of individual tablet cost). It has a 4 

category code, DMA class, to identify the type of drug dispensed (1=pure 

generic, 2 =branded generic, 3=proprletary with equivalent available 

generic and 4=proprietary with no equivalent generic). The DMA file was 

linked to the HSE-PCRS pharmacy database using a unique code for 

each drug/dose combination.

5.3.2 Analysis time points 

See chapter 4 section 4.3.2



5.3.3 Population selection 

See chapter 4 section 4.3.3

5.3.4 Statistical analysis

Baseline GP characteristics (see chapter 3 section 3.4.2).

5.3.4.1 Baseline prescribing

The volume of prescribing (rate per 1000 patients) of the five individual 

drugs, as well as the proportion of generic prescribing (over all 5 drugs 

and the individual drug) in the twelve months prior to the intervention was 

examined. Differences between the randomised (postal bulletin (PB) v 

academic detailing (AD)) and non-randomised (participant v NP) groups 

were tested using Wilcoxon rank sum test for non-parametric data. The 

median rate or proportion of generic prescribed, inter-quartile range (IQR) 

and the associated p values are presented.

5.3.4.2 Outcome measures

The outcome measures for the generic prescribing indicators were 

calculated by:

1) The overall generic prescribing across the five drugs. This 

was calculated as the total number of generic prescriptions 

per month per practice in the RCT or per GP in the quasi 

experimental study as a proportion of the total number of 

prescriptions (generic and proprietary) for all five drugs per 

month.

2) The individual level of generic drug prescribing (e.g. 

pravastatin) was calculated as the number of generic 

prescriptions as a proportion of all prescriptions for that 

individual drug per practice (RCT) or per GP (quasi- 

experimental study) per month.



The median monthly generic proportion was calculated for each of the 

comparison groups (randomised bulletin and academic detailing GP 

practices or participant and NP GPs).

S.3.4.2 Segmented regression analysis

See section 4.3.4.2 on segmented regression analysis of interrupted time 

series.

The same statistical methodology was used In this analysis as for the 

antibiotic prescribing except seasonality was omitted. Autocorrelation 

was used to allow for dependency between monthly observations 

(nlag=1). The five drugs targeted are often prescribed as medium to long 

term therapy and patients are Issued with repeat prescriptions 

automatically dispensed for a three month period.

Pre-intervention monthly prescribing data for generic pravastatin and 

citalopram was unstable with median monthly prescribing detected as 0 

for some months. This was probably because the generic equivalents for 

these drugs were only available in the six to twelve months prior to the 

Intervention and had not made a big impact on prescribing. The analysis 

of these two drugs was restricted to the difference in the post intervention 

slope between the two groups only. The analysis was performed using 

SAS PROC AUTOREG (SAS Institute Cary NC).



5.4 Results: Generic prescribing PB vs AD

This section describes the pre-intervention prescribing of the randomised 

groups and presents results of the immediate and long term effects of the 

intervention at practice level. Graphs depicting monthly trends in 

prescribing across all five drugs and for those individual dnjgs with 

significant changes are also shown.

5.4.1 Baseline characteristics 

See section 4.4.1

5.4.2 Baseline prescribing

There was no significant difference between the randomised groups in 

the overall monthly prescribing rate of the five drugs. Pravastatin and 

omeprazole were the highest prescribed drugs, followed by 

beclomethasone. Nimesullde and citalopram were prescribed less 

frequently (Table 5.1).*

The aggregated generic prescribing data across the five drugs was 

similar between the randomised groups. However, there were significant 

differences between the individual drugs. The AD practices had 

significantly higher baseline levels of generic prescribing for 

beclomethasone and nimesulide compared to PB practices. As stated 

earlier there was insufficient pre-intervention prescribing data for generic 

pravastatin and citalopram to compare prescribing between the groups 

(Table 5.2).

* Nimesulide was withdrawn from the Irish m arket in May 2007, this was outside the 

intervention and analysis perbd for this study and is unlikely to have affected the results 

reported here.



Table 5.1 Baseline prescribing of 5 drugs targeted for generic 

substitution, PB vs AD

PB Practices AD Practices

N=50 N=48

Rate per 1000 Median IQR Median IQR
population Rate Rate

Pravastatin 36 21-46 35 25-49

Omeprazole 27 19-37 28 20-37

Beclomethasone
inhalers

19 14-26 18 15-28

Nimesulide 11 8-18 14 7-18

Citalopram 12 9-17 14 8-26

All p values>0.05 in above table for group difference



Table 5.2 Baseline proportion of generic prescribing, PB vs AD GP

Insufficient monthly pre-intervention data on generic pravastatin and 

citalopram

PB practices 

(n=50)

AD practices 

(n=48)

Wilcoxon

Rank 
sum test

Proportion 
prescribing /GP 
practice/mth)

Median
proport
ion

IQR Median
Proport
ion

IQR P value

Five targeted 
generics

0.22 0.21-0.25 0.23 0.23-0.27 0.19

Omeprazole 0.23 0.15-0.29 0.29 0.22- 0.35 0.14

Beclomethasone
inhalers

0.63 0.60-0.67 0.74 0.73- 0.77 <0.001

Nimesulide 0.13 0.11-0.13 0.22 0.19-0.25 <0.001



5.4.3 Immediate effect post intervention PB vs AD GP 

practices

Immediately post Intervention there was no significant difference in 

generic prescribing across all five dmgs between the randomised groups 

(Fig 5.1), and no overall significant increase in either group from pre

intervention levels (Table 5.3).

Among the individual drugs only omeprazole showed a significant 5%  

increase in generic prescribing in the PB group compared to no change 

from baseline in the AD practices (p=0.03) (Fig 5.2). Prescribing of 

generic nimesulide increased significantly in both groups but there was 

no significant difference between the groups (Fig 5.3).

5.4.4 Long term effect post intervention

Over the twelve month post intervention period there was no significant 

change in overall generic prescribing (all 5 drugs) in either group, 

adjusting for baseline practice (Table 5.4). Similarly, in the individual 

drugs there was no significant difference between the groups in the 

proportion of the drugs prescribed generically.

Both groups increased their prescribing of the newly available generic 

pravastatin over the post intervention period but the change was less 

than 1% per month in both groups (p=0.45).



Table 5.3 Change {fi coefficient) in immediate & 12 month generic prescribing post intervention PB vs AD

Drug Immediate response Long term (12 month trend)

PB Practices 

(n=50)

AD'̂  practices 

(n=48)

Group

difference
PB practices 

(n=50)
AD practices 

(n=48)
Group

difference
Proportion

change/GP/mth (95% Cl) (95% Cl)

P'* value 0̂
(95% Cl)

0^  

(95% Cl)

P'* value

All targeted 

generics

0.01 

(-0.02, 0.04)

0.01 

(-0.01, 0.03)

0.21 0.00 

(-0.01, 0.01)

0.001

(-0.001,0.003)

0.44

Pravastatin'’ 0.007 

(0.004, 0.01)

0.008

(0.006,0.01)

0.45

Omeprazole 0.05 

(0.03, 0.07)

-0.01 

(-0.04, 0.03)

0.03 -0.01 

(-0.02, -0.009)

-0.01

(-0.01,-0.006)

0.58

Beclomethasone

inhalers

-0.04 

(-0.08, 0.01)

-0.02 

(-0.07, 0.03)

0.75 0.005

(-0.001,0.01)

-0.001 

(-0.01, 0.01)

0.27

Nimesulide 0.14 

(0.09, 0.19)

0.11

(0.07,0.15)

0.33 0.001 

(-0.005, 0.006)

0.01 

(0.004, 0.02)

0.14

Citalopram'’ 0.002 

(-0.01, 0.01)

-0.002 

(-0.01, 0.01)

0.94

 ̂ PB=postal bulletin,  ̂AD = academic detailing group,  ̂p coefficient= change per month proportion of prescriptions, “ p value based on pooled SE for both groups 
(interaction terms), ® Pravastatin & citalopram were excluded from the immediate effect analysis due to insufficient pre-intervention data
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Figure 5.1 Proportion of generic prescribing for all 5 targeted drugs, 
PB vs AD GP practices

0.6

Postal bulletin practices

Academic detailing 
practices
I  A _ _  .1  _____• -

0.5

Pre intervention trend line

Post intervention trend 
line

0.3

oJb

This graphs shows the sinnilarity in generic prescribing both in the pre

intervention and post intervention periods. There is a slow gradual 

increase in generic prescribing over the 24 month period, but the rate of 

increase is not significantly different from pre-intervention levels in either 

group, indicated by the over lapping trend lines.

The subsequent graphs presented are only for the individual drugs where 

there was a significant change in prescribing detected.
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Figure 5.2 Proportion of generic omeprazole prescribing, PB vs AD 

GP practices

Postal bulletin practices

Academic detailing 
practices

Pre-intervention trend line

Post intervention trend

Figure 5.2 shows the proportion of generic omeprazole prescribing in the 

pre and post intervention perbds. The graph shows a small increase 

among postal bulletin GP practices immediately post intervention but 

long term this is not maintained and over the course of the twelve month 

post intervention period, the rate of generic omeprazole prescribing 

actually decreases compared to the pre-intervention trends in both 

groups.
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Figure 5.3 Proportion of generic nimesulide, PB vs AD GP practices
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Figure 5.3 shows the proportion of generic nimesulide prescribed pre and 

post intervention. Connpared to the other drugs there is greater monthly 

variation in the prescribing of nimesulide which is due to the lower overall 

prescribing of this drug and thus smaller sample size. Immediately post 

intervention there was a significant increase in generic prescribing.



5.4.5 Summary of results

> Overall, across the five targeted drugs there was no significant 

increase in generic prescribing or significant difference between 

postal bulletin and academic detailing practices either immediately 

or over the twelve month post intervention period, adjusting for 

pre-intervention generic prescribing.

> Postal bulletin only practices showed significant increases in 

generic omeprazole prescribing immediately post intervention 

compared to academic detailing practices but over the long term 

there was a trend towards a decrease in generic omeprazole 

prescribing in both groups.

> Generic nimesulide prescribing significantly increased in both 

groups immediately post intervention.
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5.4.6 Discussion

The randomised study found that academic detailing had no real impact 

on increasing generic prescribing above postal bulletin alone. There was 

no overall increase in generic prescribing across all five drugs and only 

small significant increases seen in two out of the five targeted drugs.

5.4.6.1 Impact of academic detailing

The factors which may have contributed to the minimal impact of 

academic detailing over postal bulletin have already been identified in the 

discussion and study limitations in chapter 4 (antibiotic prescribing). 

However, particularly in relation to generic prescribing, GP attitude was a 

fundamental factor which may have been underestimated in designing 

the intervention. Although there was no formal evaluation of GPs 

attitudes towards generic prescribing prior to the intervention, in the initial 

survey only 7% (8/110) of GPs actively identified cost saving as a topic 

for the feedback intervention and subsequent contact with GPs through 

the academic detailing visits, revealed a divided attitude towards generic 

prescribing compared to antibiotic use. GPs felt it was either a relevant 

indicator of prescribing quality or they simply did not regard it as a quality 

issue and felt it should not be part of an intervention to improve rational 

prescribing. The academic detailing visit followed a set format which did 

not allow for this diversity in individual attitude to be fully explored. It is 

possible that a more individual GP centred intervention could have 

achieved a greater impact. This, is in addition to a sustained and 

consistent approach to promoting generic prescribing which might have 

occurred if the prescribing feedback study was more longterm.

The diversity of attitudes among Irish GPs to generic prescribing must be 

viewed in the context of the Irish health care system. Foremost among 

these factors is the lack of a culture of generic prescribing both in term of 

community and hospital prescribing practice and lack of a sustained 

political will to effectively promote generic diffusion through strategies



adopted in other countries e.g. legislation, incentives, feedback and 

prescribing advisers.^®'®®'^^^

5.4.6.2 Quality prescribing indicator

The suspension of the comnnunity IDTSS scheme may also have 

impacted on GPs attitude to generic prescribing as a quality indicator. 

This in part may explain why, although prescribing has increased on the 

community drug scheme by 6-7% annually, generic prescribing remains 

static at 22%.^ '̂^® GPs in other European countries including the UK also 

question the link between generic prescribing and quality of care, and 

rarely considered the cost implications of their prescribing as they felt it 

undermined quality prescribing, their professional judgment and was at 

variance with individual patient centred care.®® The focus on generic 

prescribing as a quality prescribing indicator, and not just a cost saving 

device, may need to be stressed throughout the doctors medical 

education to gain widespread acceptance.^'*®

Other factors that act as barriers to generic substitution include concern 

over the reliability and quality of generic products on the market, possible 

legal liabilities associated with their use, patient reluctance to switch 

drugs, hospital prescribing and a confusing system of drug labelling 

(branded and unbranded generics).®®'^^ ’̂̂ ^̂ '̂ ®̂'̂ °̂

5.4.6.3 Conclusion

Generic prescribing within the Irish health care system is a complex area 

extending beyond a simple concept of quality of care. The impact of 

prescribing feedback with or without academic detailing, especially In the 

absence of financial incentive schemes or legislation, is likely to require a 

sustained and consistent approach adapted to individual GP attitudes 

and barriers to change in order to have a real impact on prescribing 

practice.



5.5 Results: Generic prescribing Participant vs 

NPG Ps

This section describes the results of the quasi-experimental study and 

details the effect of prescribing feedback with or without academic 

detailing on generic prescribing practice among participant GP compared 

NP GPs. Baseline prescribing is also examined to assess the 

comparability of the groups.

5.5.1 Baseline Characteristics 

See section 4.5.1

5.5.2 Baseline prescribing

The baseline median monthly prescribing rate per 1000 patients for the 

five targeted drugs is shown in table 5.4. The most frequently prescribed 

drugs in both groups were pravastatin and omeprazole. There was no 

statistical difference between the groups except for omeprazole which 

was prescribed more frequently by NP GPs (p=0.005).

However, there were baseline differences between the non-randomised 

groups in the proportion of generic drugs prescribed. Participant GPs had 

a 6% higher monthly generic prescribing across the five drugs compared 

to NP GPs (p<0.001) (Table 5.5).

There was consistently higher generic prescribing of the three individual 

drugs examined (insufficient data on generic pravastatin and citalopram).



Table 5.4 Baseline prescribing of 5 drugs targeted for generic 

substitution, participant vs NP GPs

Participant GP NP GP

N=110 N=190

Prescribing rate/GP/1000 
patients

Median

Rate
IQR Median

Rate
IQR

Pravastatin 36 22-48 38 22-53

Omeprazole 27 19-37 32 20-48*

Citalopram 13 8-21 17 9-25

Beclomethasone inhalers 20 14-29 19 12-27

Nimesulide 12 7-18 8 4-21

* p=0.005
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Table 5.5 Baseline proportion of generic prescribing, Participant vs 

NP GPs

Participant GP 

(n=110)

NP GP 

(n=190)

Proportion
prescribing/GP/mth

Median
proportion

IQR Median
proportion

IQR

Five targeted generics 0.23 0.23- 0.27 0.17 0.16-0.19*

Omeprazole 0.27 0.2-0.32 0.13 0.9-0.17*

Beclomethasone
inhalers

0.71 0.69-0.74 0.59 0.57-0.60*

Nimesulide 0.17 0.17-0.18 0.10 0.9-0.10*

Insufficient pre-intervention data on pravastatin and citalopram, *p<0.001



5.5.3 Immediate effect post intervention: Participant vs NP 

GPs

immediately post intervention participant GPs had a significant 3% 

increase in generic prescribing across the five targeted drugs compared 

to no change in prescribing for NP GPs (p=0.03) (Table 5.6), adjusting for 

baseline prescribing (Fig 5.4). This increase in prescribing was driven by 

a significant 4% increase in omeprazole (Fig 5.5) and 13% increase in 

nimesulide (Fig 5.6).There were no significant changes to generic 

beclomethasone prescribing and there was insufficient pre-intervention 

data to analyse the individual effects on generic pravastatin or citalopram 

prescribing.

5.5.4 Long term effect post intervention

Over the twelve month post intervention period there was no significant 

difference in trend between the participant and NP groups in overall 

generic drug prescribing (Table 5.6). Only pravastatin showed a 

significant 1% monthly increase in generic prescribing in the participant 

GP group compared to 0.5% in the NP GP group (p<0.001) (Fig 5.7). 

Prescribing of generic omeprazole increased in both groups over the 

twelve month period, but the rate of increase is smaller compared to the 

pre-intervention prescribing rate (Fig 5.5).Generic nimesulide prescribing 

increased by less than 1% per month in both groups over the long term, 

but there were no significant differences between the groups.



Table 5.6 Change {fi coefficient) in immediate & 12 month generic prescribing post intervention, participant vs NP GPs

Drug Immediate response Long term (12 month trend)

Participant GP 

(n=110)

NP’ GP

(n=190)

Group

difference

Participant GP 

(N=110)

NP’ GP 

(n=190)

Group

difference
Proportion
change/GP/mth)

P
(95% Cl)

P
(95% Cl)

P̂  value
(95% Cl)

P  ̂
(95% CO

P̂  value

All targeted generics 0.03 

(0.01, 0.05)

0.01 

(-0.004, 0.02)

0.03 0.001 

(-0.001,0.003)

0.0

(-0.001,0.002)

0.55

Pravastatin'* 0.01

(0.008,0.01)

0.006 

(0.004, 0.007)

<0.001

Omeprazole 0.04 

(0.01, 0.07)

-0.01 

(-0.02, 0.0)

0.01 -0.01

(-0.01,-0.008)

-0.006

(-0.01,-0.004)

0.09

Beclomethasone

inhalers

-0.02 

-0.06, 0.02)

0.02

(0.01,0.03)

0.25 0.005 

(-0.001, 01)

0.0

(-0.001,0.001)

0.13

Nimesulide 0.13 

(0.09, 0.17)

0.02 

(0.0, 0.04)

0.0002 0.006

(0.0,-0.01)

0.004 

(0.002, 0.006)

0.56

Citalopram^ 0.0 

(-0.01, 0.01)

0.002 

(-0.01, 0.01)

0.48

’ NP non-participant, coefficient= change per month proportion of prescriptions,^p value based on pooled SE for both groups in the interaction tenns , “Pravastatin 
& citalopram were excluded from the immediate effect analysis due to insufficient pre-interventbn data



Figure 5.4 Proportion of generic prescribing (all 5 drugs), participant 

vs NP GPs
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Figure 5.4 shows tlie pre and post intervention trends in generic 

prescribing across all five targeted drugs. Pre-intervention participant 

GPs clearly had a higher proportion of generic prescribing compared to 

NP GP. Immediately post intervention participant GPs had a small 

increase in overall prescribing compared to NP GPs but over the twelve 

month period there was no significant increase in generic prescribing in 

either group above the pre-intervention trend (overlapping pre and post 

intervention trend lines).
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Figure 5.5 Proportion of generic omeprazole prescribing, participant 

vs NP GPs
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Figure 5.5 shows the pre and post intervention trend in generic 

omeprazole prescribing. Participant GPs had a higher pre-intervention 

generic prescribing and Immediately post Interventbn there was an 

increase in generic omeprazole prescribing among participant GPs 

compared to no change in NP GPs. However, over the twelve month 

period the rate of generic omeprazole prescribing slowed down in both 

groups compared to pre-interventbn levels.



Figure 5.6 Proportion of generic nimesulide prescribing, participant 

vs NP GPs
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Figure 5.6 shows the pre and post proportion of generic nimesulide 

prescribing in both non-randomised groups. There is greater fluctuation in 

monthly prescribing rates of nimesulide compared to nimesulide which is 

due to a lower volume of overall prescribing. There was a large increase 

in the proportion of generic nimesulide prescribed among participant GPs 

in March 2005, during the intervention. This increase was not seen 

among NP GPs. Over the twelve month post intervention period there 

was an upward trend in generic prescribing in both groups.



Figure 5.7 Proportion of generic pravastatin prescribing, participant vs NP GPs
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Figure 5.7 shows the post intervention prescribing trend for generic 

pravastatin in the two groups. Generic pravastatin was available in 

August 2004 and the graph shows the slow uptake in prescribing of the 

generic version of the drug in both groups. Immediately post intervention 

participant GPs started to increase prescribing while NP GPs did not 

really start prescribing the drug in significant numbers until August 2005. 

The monthly increase in prescribing remained higher among participant 

GPs compared to NP GPs at twelve months post intervention, but 

generic pravastatin still only accounted for 10% of all pravastatin 

prescribed.



5.5 Summary of results

> Immediately post intervention, there was a 3% increase in generic 

prescribing across all five drugs among participant GPs compared 

to no change among NP GP, but this was not maintained over the 

long term

> Participant GPs significantly increased prescribing of generic 

omeprazole and nimesulide immediately post intervention 

compared to NP GPs, but there were no significant differences 

between the groups over the long term.

> Generic pravastatin prescribing increased in both groups over the 

twelve month post intervention period, but prescribing was 

significantly higher among participant GPs



5.5.6 Discussion

The quasi-experimental study showed that prescribing feedback either 

with or without academic detailing significantly increased overall generic 

prescribing immediately post intervention, but had little impact on long 

term prescribing compared to a group of non-participant GPs.

The overall increase in generic prescribing of 2% above baseline practice 

in the NP group is similar to other studies that have evaluated the effect 

of interventions to promote cost effective prescribing.

Despite the factors that mitigate against generic prescribing, as 

discussed in section 5.4.6 these results show that generic prescribing 

can be increased, all be it short term, through a prescribing feedback 

intervention. Several authors have highlighted GPs willingness to 

prescribe generically and their awareness of cost but have pointed out 

that this did not necessarily translate into practice. |n a separate

survey, of the same Irish GPs as in this study, a high level of generic 

prescribing was ranked 4**̂  out of 11 other clinical quality indicators, but in 

practice only 17% of prescribing among this study sample was for 

generic drugs.^^  ̂This suggests that although GPs may be willing to 

prescribe generically there are obstacles which prevent them from doing 

so.

5.5.6.1 Source of information

One of these factors is the information source available to GPs on the 

different generic drugs or multisource drugs (that is, those with ^ 1 

generic available). In Ireland there is no official, unbiased information 

provided to GPs on which is the cheapest or most efficacious product 

available. This lack of information means GPs largely rely on the 

pharmaceutical industry for information on new products which can act 

against generic substitution with the least expensive available 

product.®®'®̂ ’®® Therefore, if GPs want to prescribe the least expensive 

available generic, they need to regularly check which the cheapest option



is and prescribe it using the product name. A previous study reported that 

GPs were concerned that if they wrote a prescription for the pure generic 

that a pharmacist may legally dispense the more expensive proprietary 

product .Thi s  tended to encourage prescribing of the more expensive 

branded generics which could not be substituted. Prescribing feedback 

could be used to provide unbiased information on the least expensive 

available generic or branded generic on the mari<et and help balance the 

marketing forces from pharmaceutical companies which GPs are 

exposed to. However, amending existing legislation would be required to 

ensure dispensing of the least expensive product.^^ Prescribing of 

pravastatin illustrates how the intervention is likely to have influenced the 

eariier prescribing of the generic version of the drug among participant 

GPs, who were provided with the name of the cheapest available generic 

in March 2005. Prescribing of the generic drug increased slowly over the 

post intervention period, while NP GPs were not really prescribing the 

drug until August 2005.

S.5.6.2 Feedback vs legislation

The increase in generic substitutbn seen in this study is likely to reflect 

the attitude of those GPs who see generic substitutbn as beneficial to the 

wider community in terms of cost saving. The stimulus of providing them 

with the names of the generic alternatives and their potential savings was 

sufficient to initiate change. The academic detailing visit may have added 

some extra incentive to those already prepared to change. In contrast, it 

is likely that many GPs who see generic prescribing as a compromise to 

individual patient care may not justify cost savings against the potential 

upset it may cause their patients, in addition to the time taken to gain 

patient acceptance, review and change prescriptions.®®'^^ This group of 

GPs are unlikely to engage in generic substitution to any great extent 

without incentives which directly benefit their practice or patients or 

legislation which takes generic substitution largely out of their
con tro l.2^ ^ ^223



In countries, such as the UK, with an active policy on generic substitution, 

the use of prescribing feedback, prescribing advisers and computer 

software to facilitate automatic generic substitution has achieved over 

70% generic prescribing by GPs.

In the absence of political intervention, prescribing feedback, including 

academic detailing visits, can increase generic substitutbn, as in this 

study, but the effect is likely to be small to moderate.®®'®®’^̂®

5.5.6.3 Study limitations

See section 4.6.

5.5.6.4 Conclusion

In Ireland generic prescribing for many GPs is not clearly linked to quality 

prescribing with evidence of wide variation in willingness to prescribe 

generically among Irish GPs. These diverse attitudes combined with local 

barriers, e.g. multiple dnjg brand names and pharmacists dispensing, 

needs to be addressed through a combination of legislation and 

prescribing feedback in order to achieve high levels of generic 

substitution in the future.
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Chapter 6

Generic Cost savings

6.1 Introduction

The substitution of proprietary drugs for their cheaper generic equivalent 

is one aspect of drug prescribing which can be expected to result in a 

potential cost saving on drug expenditure. The cost savings achieved 

through increased generic substitution are presented with an outline of 

the methodology used to calculate the cost savings.

6.2 Methodology

The cost analysis was restricted to those drugs where there was a 

significant change in prescribing in the immediate or long term post 

intervention period, i.e. pravastatin, omeprazole and nimesulide (see 

chapter 5). The first two drugs, in particular, had the highest pre

intervention levels of prescribing and therefore had the maximum cost 

savings potential.

6.2.1 The cost analysis

The cost analysis was undertaken using two approaches. The first 

method has been reported in other studies and takes an overview of cost 

saving (see Table 2.2). The second approach focuses specifically on 

savings achieved through starting or switching a patient to a generic 

drug.

Method 1:

The total drug cost and the drug cost per patient, as a proportion of the 

total GP patient population receiving that drug over the first six-month 

post intervention period (April 2005-September 2005) was calculated for



each GP. The aggregated cost across the three drugs is presented. The 

difference in total cost per GP and cost per patient was compared using 

the non-parametric Wilcoxon rank sum test, as cost data were not 

normally distributed, in the separate study designs. Median values, 

interquartile ranges (IQR) and p values are presented.

Method 2:

The cost saving due to generic substitution in the first six months post 

intervention was calculated for each of the study groups. In each of the 

three drugs analysed, the number of patients who either started on the 

generic equivalent, or who switched from the proprietary drug to the 

generic equivalent for each month post intervention were identified. 

Those initiating generics were defined as any patient who received a 

generic drug post intervention and who had not received any 

prescriptions for that drug in the previous six months. Generic switchers 

were defined as any patient who switched from the proprietary to the 

generic drug post intervention and who had received at least one 

proprietary prescription for the drug in the previous six months.

For each of the drugs examined there were several branded generic 

products available therefore the average cost of the generic product for 

the different drug strengths was calculated (Table 1 in appendix 3). The 

proprietary and generic drug costs were based on the DMA file for June 

2005.

The generic cost was subtracted from the potential proprietary cost for 

each patient to derive the cost savings made by generic substitution. The 

total cost saving per GP and the cost saving per patient as a proportion 

of all patients treated with the drug in each month was calculated for 

each GP. Although the intervention was at the GP level, it was important 

to take account of the number of patients treated with the drug in the 

individual practices as this had a direct bearing on overall cost and



potential cost savings, thus data is presented at both the practice and 

patient level. The non-parametric Wilcoxon rank sum test was used to 

compare between groups. The aggregated costs across the three drugs 

and for the individual drugs are presented with median values, IQR and p 

values.

Section 6.4.4.1 outlines the value of both approaches to measuring cost 

and cost savings.



6.3 Results: Generic prescribing cost savings

6.3.1 Expenditure & cost savings across all three drugs

In the six month post intervention period the median expenditure per GP 

practice across the three drugs was €12,994 (IQR € 8,762, €20,980) for 

PB practices compared to €13,771 (IQR €8,413, 20,637) for AD practices 

(p=0.84) (method 1). Breaking this cost down by the number of patients 

treated, the median cost per patient was €122 (IQR €99, €139) for PB 

practices compared to €128 (IQR €101,130) for AD practices (p=0.34)

Analysis of change events (starting, or switching to, a generic drug, 

method 2) across the three drugs over the post intervention six month 

period, gives the median number of change events in PB practices as 33 

(IQR 16 - 52) compared to 34 (IQR 25-55) for AD practices. This resulted 

in a median cost saving of €197 per GP in the PB practices compared to 

€217 per GP in the AD practices (p=0.15) (see table 6.1). Overall the 

total cost saving through generic substitution was €14,560 in the PB 

group compared to €16,258 in the AD group.



Table 6.1 Six months aggregated cost savings, PB vs AD GP 

practices

(Data based on patients starting or switching to generic equivalent of a proprietary drug, 

method 2)

PB Practices
N=50

AD Practices
N=48

Wilcoxon 
rank sum 
test

Median IQR 

€ €

IVIedian IQR 
€ €

p value
(group
difference)

Cost saving 
per GP 
practice

197 (107-328) 217 (153-375) 0.15

Cost saving 
per patient

2.27 (1.68-3.23) 2.28 (1.67-3.10) 0.66



6.3.2 Cost savings across individual drugs

The three individual drugs involved in this analysis were examined in 

more detail regarding generic substitution. The majority of GP practices in 

both groups made generic substitutions for each drug and there was no 

significant difference between the groups.

6.3.2.1 Pravastatin

The total number of generic pravastatin changes in the six month post 

intervention period, in the PB practices was 233 (median change 1 (IQR 

0-6) per practice) while academic detailing practices made 260 changes 

(median changes 3 (IQR (0-7) per practice (p=0.08). Generic substitution 

resulted in a total cost saving of €2224 for PB practices compared to 

€2022 for AD practices. This equated to a median cost savings of 

approximately €28 per practice over six months or approximately €0.40 

per patient treated with pravastatin (Table 6.2).

6.3.2.2 Omeprazole

Generic omeprazole substitutions occurred in a total of 1004 patients, 

median changes 13 (IQR 8-25) per PB practice compared to a total of 

1117 patients, median changes 15 (IQR 11-26) per AD practice (p=0.17). 

The total cost savings for PB practices was €12,601 compared to 

€10,816 for AD practices. The PB group achieved a slightly higher 

median cost saving per GP practice but there was no significant 

difference between the groups (Table 6.2).

6.3.2.3 Nimesulide

The total number of nimesulide changes in the PB group was 769 

(median changes 8 (IQR 2-23) per practice compared to 1085 (median 

changes 14 (IQR 6-29) per practice) in the AD group (p=0.21).The total 

cost savings were small, €887 for PB and €1034 for AD practices with no 

significant differences between the groups (Table 6.2).



Table 6.2 Individual drug cost savings due to generic substitution, 

PB vs AD GP practices

(Data based on switching or starting a generic equivalent to a proprietary drug, 

method 2)

PB practices AD Practices Wilcoxon 
rank sum 
test

Median IQR Median IQR p value

€ € € € (group
differences)

Pravastatin

Cost saving 
per GP

29 (13-109) 28 (16-69) 0.87

Cost saving 
per patient

0.48 (0.31-0.75) 0.39 (0.24-0.59) 0.08

Omeprazole

Cost saving 
per GP

171 (82-298) 159 (85-265) 0.70

Cost saving 
per patient

1.54 (0.98-2.09) 1.56 (0.99-2.02) 0.91

Nimesulide

Cost saving 
per GP

9.86 (3.38-20.4) 16.5 (9.01-26.5) 0.11

Cost saving 0.27 (0.15-0.51) 0.24 (0.14-0.34) 0.23
per patient



3.3 Summary of results

> There was no significant difference between the randomised 

groups in either total expenditure or cost savings due to generic 

substitution across all three drugs or for the individual drugs 

examined.

>  The greatest savings to be made were for omeprazole substitution 

followed by pravastatin and nimesulide.



6.4 Results: Generic cost savings: Participant vs 

N PG Ps

6.4.1 Expenditure & cost savings across all three drugs

The total expenditure across the three drugs (omeprazole, pravastatin 

and nimesulide) was significantly different between participant and NP 

GPs. Over the six month post intervention period participant GPs spent a 

median of €13,094 (IQR €8762-20,637) per GP compared to €15,842 

(IQR €10,673-22,066) per GP for NP GPs (method 1). This was 

equivalent to a median of €119 (IQR €101-132) per patient and €125 

(IQR €109-149) respectively (p<0.001).

In tenns of actual generic change events (method 2) participant GPs 

recorded a median of 33 changes (IQR 21-52) per GP compared to 22 

changes (IQR 9-41) per GP in the NP group (p<0.001). This resulted in a 

significant cost saving (median of €215 per GP) for participant GPs 

compared to NP GPs (median €146) (Table 6.3), of just over €0.61 per 

patient differences between the groups (p<0.001).

Table 6.3 Six months aggregated cost savings participant v NP GPs

(Data based on starting/switching to a generic drug from a proprietary drug, method 2)

Participant GPs 
N=110

NPGPs
N=190

Wilcoxon 
rank sum 

test

Median IQR Median IQR p value
€ € € € (group

difference)

Cost saving per 
GP

215 (131-348) 146 (59-278) <0.001

Cost saving per 
patient

2.27 (1.68-3.10) 1.66 (1.01-2.67) <0.001



6.4.2 Cost savings across individual drugs

Across the individual drugs there were significant differences in the level 

of generic substitution which is examined in more detail.

6.4.2.1 Pravastatin

The analysis of generic pravastatin substitution activity found that 70% 

(77/110) of participant GPs made a generic substitution compared to 

50% (95/190) of NP GPs (p=0.007). Participant GPs made 493 changes 

(median=2 (IQR 0-6) per GP) compared to 481 for NP GPs (median=1 

(IQ R(0-3) perGP)(p<0.001).

This equated to a significant median saving of €28 per participant GP 

compared to €23 per NP GPs (p=0.02), but in terms of cost saving per 

patient there was no difference between the groups (p=0.95) (Table 

6.4).The total cost saving due to generic substitutbn in this period for 

participant GPs was €4,247 compared to €3,944 for NP GPs.

6.4.2.2 Omeprazole

The majority of GPs (over 90%) in both groups made generic omeprazole 

substitutions. The total number of changes in this period for participant 

GPs was 2121 (median changes 15 (IQR 10-25) per GP) compared to 

2938 (median changes 10 (IQR 4-22) per GP) for NP GPs (p<0.001).

These changes resulted in a median cost saving of €168 per GP in the 

participant group compared to €129 per GP in the NP group. In terms of 

patients treated participant GPs made significantly greater savings than 

NP GPs (p=0.002) (Table 6.4). The total cost savings due to generic 

substitution for participant GPs was €23,417 compared to €32,772 for NP 

GPs.

6.4.2.3 Nimesulide

Nimesulide generic substitution were made by 87% of GPs in both 

groups (participant GPs n=96, NP GPs n=167). Again participant GPs 

made significantly more changes with a total of 1854 (median changes



11 (IQR 5-24) per GP) compared to 2266 (median changes 5 (IQR 4-22) 

per GP) for NP GPs (p=0.002).

There was no significant difference between the groups in cost savings 

due to generic nimesulide substitution (Table 6.4). The total cost saving 

was €1919 for participant GPs and €4334 for NP GPs.



Table 6.4 Individual drug cost savings due to generic substitution, 

participant vs NP GPs

(Data based on starting/switching to a generic equivalent of a proprietary drug, method 

2 )

Participant GPs NP GP GPs Wilcoxon 
rank sum 
test

Median IQR Median IQR p value

€ € € € (group
difference)

Pravastatin

Cost saving 
per GP

28 (15-76) 23 (12-47) 0.02

Cost saving 
per patient

0.44 (0.29-0.69) 0.42 (0.30-0.68) 0.95

Omeprazole

Cost saving 
per GP

168 (85-267) 129 (55-231) 0.01

Cost saving 
per patient

1.55 (0.99 2.02) 1.18 (0.71-1.90) 0.002

Nimesulide

Cost saving 
per GP

13.5 (4.61-26) 15.8 (6.53-39) 0.14

Cost saving 
per patient

0.25 (0.14-0.42) 0.31 (0.16-0.48) 0.22
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.4.3 Summary of results

> Across all three drugs participant GPs had significantly lower 

expenditure on individual patient treatment, and this is partly 

explained by significantly higher levels of generic substitution 

which resulted in a cost saving per GP of €69 for participant GPs 

above that of NP GPs.

> This significant cost saving was mainly driven by higher levels of 

generic omeprazole substitution by participant GPs.

> There was no significant difference between the groups in cost 

savings for pravastatin or nimesulide.



6.4.4. Discussion

In the previous chapter we identified the similarity in generic prescribing 

between the postal bulletin and academic detailing practices. In contrast, 

the aggregated prescribing of generics by participating GPs was 

significantly different from non-participant GPs. Not surprisingly, there 

was no significant difference in cost saving between the randomised 

groups, while a significant cost saving through generic substitution was 

found between the randomised and non-randomised groups in the first 

six months post intervention. We chose a six month period for the cost 

analysis as changes related to the intervention were most likely to have 

occurred in this early period.

6.4.4.1 Cost saving evaluation

Other studies have examined cost savings by looking at total 

expenditure per patient or per OR practice and allows comparison with 

this s t u d y . H o w e v e r ,  this method is subject to differences in 

baseline prescribing rates or patient populations, and changes to 

prescribing rates during the study period, as found in this study (e.g. the 

higher expenditure per patient seen in the NP group may be partly 

explained by higher baseline omeprazole prescribing). The second 

approach is more sensitive to cost savings achieved through generic 

prescribing as only generic substitutions events were considered

In this study academic detailing plus postal bulletin did not achieve a 

significant saving over postal bulletin alone. However, other studies have 

found that intensive pharmacist led interventions can achieve substantial 

cost s a v i n g s . P a r t i c i p a n t  GPs made significantly more changes 

to their patients prescriptions than NP GPs across ail three drugs 

especially omeprazole. This resulted in participant GPs having a median 

cost saving of €69 per GP above NP GPs or approximately €7,590 in 

total. An overall cost-effectiveness evaluation of the study will be 

presented in chapter 9.



€.4.4.2 Variation in generic substitution

Among the individual drugs only omeprazole contributed significantly to 

the overall cost saving, this may be attributed to two reasons (1) there 

was a greater number of actual generic substitutions for this drug and (2) 

there was a bigger cost difference between generic and proprietary 

omeprazole (appendix 3).

GPs were more likely to initiate generic omeprazole than either 

pravastatin or nimesulide. This may be because omeprazole tends to be 

prescribed as a shorter term therapy with patients receiving on average 3 

prescriptions over the six month period compared to 5 prescriptions for 

pravastatin. Also pravastatin is likely to be prescribed using repeat 

prescriptions and thus unless a GP actively reviews the prescription it will 

not be changed to the generic version of the drug whereas the majority of 

omeprazole prescriptions were for new patients. Another factor is that 

generic pravastatin was only available for six months prbr to the 

intervention, so GPs may be less familiar with the generic brand name.

6.4.4.3 Generic cost differences

The cost difference between the generic and proprietary versions of the 

three drugs may have contributed to the differential prescribing. Based on 

2005 cost data the difference between 10 mg of generic and proprietary 

omeprazole was €8 and for the 20mg and 40mg it was approximately 

€15. In contrast the cost difference between generic and proprietary 

pravastatin was €3 for 10mg and €6-€9 for the 20mg and 40mg 

pravastatin, for nimesulide the cost difference between generic and 

proprietary nimesulide was less than €2.

Some of the barriers to initiating generic prescribing are patients’ 

unwillingness to switch from a brand of the dnjg they know and a 

suspicion that the cheaper alternative may not be as good.^^° GPs may 

feel that if the individual patient cost saving is not sufficient that it is not 

worth the potential upset it may cause to their patient or the time and 

effort it requires to gain acceptance of the generic drug.



6.4.4.4 Targeted prescribing feedback

In this study GPs willingness to prescribe generically seems to be related 

to the actual drug itself. A drug which results in a high cost saving and 

which is prescribed as short term therapy was more likely to be 

substituted that a drug with a small cost saving or indicated for long term 

treatment. Also from a pragmatic perspective If the prescribing feedback 

prioritised generic omeprazole substitution we could possibly have 

increased substitution and realised the same or an even a higher cost 

saving. The questions which arise from this study are can (1) prescribing 

feedback continue to achieve a sustained cost saving (2) this saving be 

increased and (3) prescribing feedback achieve a cost saving among 

GPs who were not willing to participate in such a project and therefore 

perhaps are more resistant to change.

6.4.4.5 Conclusion

Prescribing feedback using postal bulletin plus or minus academic 

detailing had a small effect on generic prescribing resulting in a 

significant cost saving. This cost saving could be used to offset the cost 

of a prescribing feedback service. A deeper understanding of GPs 

motivation to prescribe generically in the context of the health care 

system may improve the effectiveness of prescribing feedback.



Chapter 7

Cardiovascular disease prescribing

7.1 Introduction

Prescribing preventive therapy in cardiovascular disease (CVD) and 

diabetes was the subject of the second intervention. This chapter 

provides background as to why this subject was included as part of a 

rational prescribing study and how the quality prescribing indicators used 

to assess GP prescribing relate to the prescribing feedback given to GPs 

in the postal bulletin and academic detailing visits. The results are 

presented with a combined discussion for both study designs.

7.2 Background

Ischemic Heart Disease (IHD) and cerebrovascular disease remain the 

leading cause of death in high income countries, accounting for 27% of 

all deaths in 2001 However, there has been a steady decline in 

mortality from these conditions seen since the mid 1980s. In contrast, low 

to middle income countries have observed a steady increase (16% 

increase in Eastern Europe and Central Asia).^^® The decline in mortality 

from CVD is attributed to a combination of improved medical 

management and lifestyle changes such as a reduction in smoking 

prevalence.^^^ However, there remains considerable variation within and 

between countries with regard to the implementation of evidence based 

secondary prevention therapies for cardiovascular disease.^^

7.2.1 Cardiovascular disease in Ireland

Cardiovascular disease management in Ireland has been a national 

health priority since the late 1990s when Ireland had the highest mortality 

from CVD among European Union (EU) member states. However,



similar to other high income countries, mortality from CVD has been 

steadily decreasing in Ireland from 42% in 1998 to 36% in 2005.^^® 

Reductions in mortality from coronary heart disease (CHD) have primarily 

contributed to the reduction in overall CVD mortality, with a 47% 

reduction between 1985 and 2000.^^ However, uptake of the clinical trial 

evidence and the guidelines in Ireland have been slow and variable, as in 

other countries, with studies showing age, gender and regional variation 

in the prescribing of preventative t h e r a p i e s . I n  addition, projections 

based on epidemiological modelling studies, suggest that if 80% of 

eligible patients were treated appropriately a further 2280 CHD deaths 

could have been prevented or postponed in 2000.

7.2.1.1 CVD prevention strategies in Ireland

At present there are few interventions aimed at improving primary care 

physician prescribing of CVD preventive therapies in Ireland. The 

exception is the Heartwatch programme aimed at secondary prevention 

of CVD. It involves 20% of GP practices in Ireland and has enrolled over 

13,000 patients. The programme has shown significant improvements in 

the management of CVD risk factors and improved treatment uptake after 

only two years.^^^ However, it targets only the highest risk population, 

those with a history of myocardial infarction, coronary artery surgery or 

percutaneous transluminal coronary angioplasty and a small number of 

diabetic patients.

Strategies employed in other countries to reduce CVD mortality focus on 

changing public attitudes to lifestyle and improved treatment at primary 

care level through increasing uptake of statin, antiplatelet and 

antihypertensive treatment in patients with established CVD or diabetes. 

Promoting rational prescribing in CVD disease focuses on these three 

main drug groups.



7.3 Methods

The Third Joint Task force European guidelines^® on cardiovascular 

disease prevention in clinical practice were used as the basis for the 

prescribing feedback given to GPs in the postal bulletins and academic 

detailing visits. This section describes how these recommendations relate 

to the quality prescribing indicators used to assess changes in GP  

prescribing and to the specific statistical methods used to analyse the 

effect of the intervention in the RCT and the quasi-experimental study.

7.3.1 Quality prescribing indicators for secondary prevention of 

CVD

The HSE-PCRS pharmacy database was used to provide GPs with 

feedback on the prescribing of pharmacological agents used to treat 

hyperlipidaemia, hypertension and platelet modifying drugs (e.g. aspirin). 

The focus was on those patients with established CVD and patients with 

diabetes. The database does not contain information on clinical 

diagnosis, instead specific drug therapy or combinations of drug therapy 

are used as surrogate markers of disease.^^’®°

The surrogate markers are:

CVD - antiplatelet therapy (aspirin;B01AC04 or

cbpidogrel:B01AC06) +/- coronary artery vasodilator 

(nitrates: C01DA or nicorandil:C01DX16)

CHD - coronary artery vasodilators

Diabetes - insulin and oral hypoglycaemic agents (AlOAor A10B).



The Quality prescribing indicators used to assess changes to prescribing 

practice were:

1) An increase in the proportion of patients receiving antiplatelet (aspirin/ 

clopidogrel) or anticoagulants’ (warfarin, ATC B01AA03) in those with:

(a) CHD receiving coronary artery vasodilator (nitrates or 

nicorandil)

(b) diabetic patients

2) An increase in the proportion of patients receiving statin therapy in 

those with;

(a) established CVD receiving antiplatelet therapy +/-antianginals

(b) diabetic patients

3) An increase in the proportion of patients receiving antihypertensive 

therapy (CO 2,3,7,8,9) in those with:

(a) established CVD receiving antiplatelet therapy +/-antianginals

(b) diabetic patients

7.3.1.11ntervention

The postal bulletins contained a brief summary of the European 

guidelines on CVD prevention including the therapeutic targets for 

cholesterol and blood pressure in both patients with established CVD and 

diabetes.

GPs were provided with the number and percentage of their HSE-PCRS 

registered patients not receiving appropriate therapy for each of the 

quality prescribing indicators. The data was presented graphically and

* Anticoagulants: The guidelines promote antiplatelet therapy in patients with CVD or 

diabetes. However, this patient group may be on warfarin therapy for another reason, 

they are regarded as receiving appropriate anticoagulation and are unlikely to receive 

an additional antiplatelet agents.



patients with established CVD (excludes diabetics) and those with 

diabetes were treated as separate populations. GPs were benchmarked 

against average practice in the ERHA.

The academic detailing visit concentrated on the therapeutic targets 

outlined in the European guideline^® and the number of patients in each 

practice who potentially were not receiving appropriate medication. The 

discussion also focused on the difficulties in implementing the guidelines 

in clinical practice.

7.3.2 Analysis time points

The CVD data was analysed at three months (immediate effect) and 

twelve months (long term effect) post intervention. The analysis was 

adjusted for baseline prescribing in the respective time periods 

immediately prior to the intervention.

Three months: Post intervention August 2005-0ctober 2005 compared to

March-May 2005 pre-intervention.

Twelve months: Post intervention August 2005-July 2006 compared to

June 2004-May 2005 pre-intervention.

June and July 2005 were excluded from the analysis as the intervention 

took place over this time period.

7.3.3 Population selection

GPs or GP practices with less than 25 CVD patients or 10 patients with 

diabetes were excluded from the analysis to avoid calculations based on 

small numbers (increasing random error). In the RCT one practice from 

the PB intervention was excluded from the 3 and 12 month analysis for 

this reason, while no practices were excluded from the academic 

detailing group. In the non-randomised study 4 -9 participant GPs were 

excluded compared to 13-17 NP GPs, in the CVD and diabetes analysis 

respectively. Analysis was based on intention to treat.



The analysis used the GPs patient registered population aged 45 years 

or over. In the HSE-PCRS scheme each patient Is registered to a 

particular doctor and while patients may see other doctors In the practice, 

(i.e. some of the prescribing may be initiated by another doctor), the 

registered doctor remains responsible for the patients overall care. Using 

this patient registered population also allowed for a stable population 

denominator for comparison between different time points.

7.3.4 Statistical analysis

Baseline GP characteristics (see chapter 3 section 3.4.2).

7.3.4.1 Baseline prescribing

The baseline median proportion of patients in each group receiving 

medication for CVD or diabetes (as a fraction of the adult population 

aged 45 years and over) in the 12 months pre-intervention period was 

examined.

In each analysis period (3 and 12 month pre-intervention) the GPs 

registered patient populations with CVD (excludes patients with 

diabetes), CHD and diabetes were identified. The proportion of patients 

in each disease group receiving statin, antiplatelet / anticoagulant 

(warfarin therapy) or antihypertensive therapy was calculated. Pre

intervention differences between the groups were examined using 

Wilcoxon rank sum test.

7.3.4.2 Outcome measures

The outcome measure was the proportional increase In prescribing of the 

CVD preventive therapies from baseline to the post intervention period (3 

or 12 month) In patients with CVD or diabetes. Pre-Intervention median 

proportion and the post intervention median proportion Increase in the 

population receiving appropriate therapy are presented.



7.3.4.3 Multivariate linear regression analysis

In the RCT the difference in proportion of patients receiving the 

preventive therapies between PB vs AD was examined using multivariate 

linear regression with a random effects component to allow for clustering. 

Each therapy was analysed in a separate model where PB was the 

baseline comparison group. Each model was adjusted for baseline 

prescribing and other confounding factors such as GP participation in the 

‘Heartwatch’ programme and patient population structure (proportion of 

males and patients aged 70 years or older was calculated for each 

practice). The same analysis was can-ied out for the quasi-experimental 

study but excluded the random effects component (clustering). NP GPs 

were the baseline comparison group, p coefficients (is the differences in 

the median proportions of patients receiving therapy between PB vs AD 

or NP vs participant adjusting for confounding factors), and 95% Cl are 

presented. A 95% Cl containing “0” indicates no significant difference 

between the groups.



7.4 Results CVD prescribing PB vs AD practices

In this section the baseline comparison and the results of the 3 and 12 

month effects of the intervention at practice level are presented for those 

therapies which showed a proportbnal change from baseline level. 

Graphs depicting the pre and post intervention proportions of the 

population receiving CVD preventive therapy are presented.

7.4.1 Baseline characteristics

Only one of the GP practices was excluded from the analysis due to 

small number of patients, it did not affect the baseline characteristics 

presented in section 4.4.1.

7.4.2 Baseline prescribing

There was no significant difference between the randomised groups in 

the baseline proportion of patients receiving medication for CVD or 

diabetes. Just over 30% of the population aged 45 years and older were 

receiving CVD medication, while 7% of the population were receiving 

diabetic related medication in both groups (see table 7.1).

Similarly, there was no significant difference between the groups in the 

proportion of patients receiving the individual CVD preventive 

medications (Table 7.1).

There was also no significant difference between the groups in the 

number of GP practices participating in the Heartwatch programme (PB 

35% (17/49) vs AD 44% (21/48)) (p=0.36).

The three month baseline pre-intervention data is not presented. There 

was a slightly lower proportion of patients detected, as the prescribing 

was for a shorter period, but again there were no significant differences 

between the groups.



Table 7.1 Baseline proportion of patients with CVD /diabetes & 

prescribing of CVD preventive therapy, PB vs AD GP practices

Table based on 12 months of pre-intervention data

PB practices AD practices

Median

proportion

IQR IVIedian IQR 

proportion

CVD population 0.32 (0.26, 0.38) 0.30 (0.23,0.35)

Anticoagulants^ 0.96 (0.91,0.97) 0.97 (0.92,0.98)

Statins 0.52 (0.46, 0.56) 0.51 (0.47,0.56)

Antihypertensives^ 0.81 (0.78, 0.84) 0.79 (0.75,0.82)

Diabetic

population

0.07 (0.05, 0.08) 0.07 (0.05,0.08)

Anticoagulants^ 0.75 (0.68, 0.82) 0.79 (0.71,0.83)

Statins 0.63 (0.57, 0.68) 0.64 (0.54,0.71)

Antihypertensives^ 0.84 (0.80, 0.90) 0.86 (0.81,0.89)

All p values>0.05, ’ aspirin, ciopidogrel, warfarin,  ̂diuretics, P blockers, agents acting 

on renln-anglotensln system



7.4.3 Immediate effect post intervention PB vs AD practices

In the three month post intervention period, 27% of the population 

receiving CVD medication and 7% of patients on diabetic medication 

were identified in both groups.

In the baseline analysis it was observed that only 3-4% of patients on 

anti-anginal therapy were not receiving some fonn of anticoagulant 

therapy. This group of patients is likely to represent those who refused 

this therapy or in whom it was contraindicated. It was not expected that 

GP prescribing could be further improved for this quality prescribing 

indicator and therefore it was excluded from further analysis.

Table 7.2 shows the median proportional increase in patients receiving 

CVD preventive therapies compared to the pre-intervention perbd in both 

the CVD and the diabetic patient populatbn at three months post 

intervention. There were minimal prescribing changes observed in the 

CVD population. In the diabetic population there was an increase in 

anticoagulants and statin prescribing found within both groups. Only 

anticoagulant prescribing was significantly different between the groups 

in this eariy post intervention period, with PB practices significantly 

increasing prescribing by 6% compared to 2% in the AD practices. 

However, PB practices had lower pre-intervention levels of prescribing to 

start with.
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Table 7.2 Three months post Intervention, proportion change In 

population receiving CVD preventive therapies and differences 

between PB vs AD

Randomised
groups
(n= GP 
practices)

Pre-interv.
median
proportion

Median
change
(from
baseline)

P
(grp diff)

95% Cl

CVD population

Statins PB (n=49) 0.53 0.00

AD (n=48) 0.51 0.01 0.001 -0.01,0.01

Antihypertensi PB (n=49) 0.81 0 - -
ves AD (n=48) 0.78 0

Diabetic population

Statins PB (n=49) 0.64 0.04

AD (n=48) 0.61 0.05 -0.02 -0.05, 0.01

Anti PB (n=49) 0.71 0.06

coagulants AD (n=48) 0.74 0.02 -0.03 -0.06, -0.001

Antihypertensi PB (n=49) 0.86 0.00
ves AD (n=48) 0.81 0.02 -0.006 -0.02,0.01

Pre-interv. =pre-interventbn, PB is the baseline comparison group, P 
adjusted for confounding factors, group diff= group difference



7.4.4 Long term (12month) effect post intervention

Over the twelve month post intervention period the percentage of patients 

treated for CVD increased by 2% (PB median 34%, AD median 32%) in 

each group while those treated for diabetes increased by 1-2% (PB 

median 9%, AD median 8%) from baseline levels.

The proportion of patients receiving statin therapy, in both the CVD and 

diabetic patient populations, had the greatest increase (5%-8%) in 

prescribing from baseline (Figure 7.1). However, there was no significant 

difference between the randomised groups (Table 7.3). Similarly there 

was no significant difference between the groups in prescribing of 

anticoagulants in diabetic patients or anti-hypertensive agents in either 

patient population.



Table 7.3 Twelve months post intervention, proportion change in 

population receiving preventive therapies, and differences between 

PB vs AD

Randomised

groups

(n=GP

practices)

Pre-interv.
median
proportion

IVIedian
change
(from

baseline)

P
(grp difO

95% Cl

CVD population

Statins PB (n=49) 0.52 0.05

AD (n=48) 0.51 0.07 0.01 0.00, 0.03

Anti- PB (n=49) 0.81 0 - -

hypertensives AD (n=48) 0.79 0

Diabetic Population

Statins PB (n=49) 0.63 0.08
AD (n=48) 0.63 0.08 -0.01 -0.04, 0.02

Anti- PB (n=49) 0.75 0.05
coagulants AD (n=48) 0.79 0.04 -0.01 -0.04, 0.02

Anti- PB (n=49) 0.84 0.02

hypertensives AD (n=48) 0.86 0.01 -0.01 -0.03,0.01

Pre-interv. =pre-intervention, PB is the baseline comparison group, P adjusted for confounding 

factors, grp diff= group difference



Figure 7.1 Proportion of population receiving preventive CVD 

therapies, 12 months pre & post intervention
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Figure 7.1 shows the variation in prescribing of CVD preventive therapy 

across the patient populations. There was an overall increase in the 

proportion of patients receiving statins or anticoagulants in both 

randomised groups compared to the pre-intervention period. 

Antihypertensive therapy prescribing in both patient populations 

remained relatively unchanged. The figure clearly shows the lack of 

difference between the two intervention groups.



.4.5 Summary of RCT results

> At three months post intervention there was very little change in 

prescribing of CVD preventive therapies in patients with CVD, 

while small increases in prescribing of anticoagulants and statins 

were observed in patients with diabetes.

> In the three month post intervention period, the proportion of 

diabetic patients receiving anticoagulant therapy was significantly 

higher among postal bulletin compared to academic detailing 

practices but the baseline level was lower in the postal bulletin 

group.

> Over the long term, anticoagulant prescribing in diabetic patients 

and statin prescribing in CVD and diabetic patients increased in 

both randomised groups but there was no significant difference 

between the groups.

> The proportion of patients receiving antihypertensive agents was 

largely unchanged over the course of the study period.



7.5 Results: CVD prescribing Participant vs NP 

GPs

7.5.1 Baseline characteristics

In the analysis of individual GP data (12 months pre-intervention) in the 

quasi-experimental study, 106 participant GPs were included in the CVD 

analysis (2 PB and 2 AD GPs excluded due to small patient numbers) 

and 100 GPs (3 PB and 6 AD GPs excluded) in the diabetes analysis. 

The corresponding numbers in the NP group were 177 GPs (13 

excluded) and 173 GPs (17 excluded). However, the differences between 

the groups remained similar to those in section 4.5.1. Participant GPs 

were significantly younger than NP GPs and there was no statistical 

difference in patient population structure. There was a significant 

difference between the GPs participation in the ‘Heartwatch’ programme, 

41% (44/106) of participant GPs were involved in the programme 

compared to 22% (39/177) of NP GPs (p<0.001).

7.5.2 Baseline prescribing

The proportion of patients identified with CVD or diabetes in the non

randomised groups was similar (Table 7.4). The prescribing of CVD 

preventive therapy was also similar between the groups, except for statin 

prescribing in CVD. Participant GPs prescribed statin therapy to 51% of 

their CVD patients compared to 49% in the NP GP group (p=0.02), 

although statistically this difference is significant the clinical difference is 

small.
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Table 7.4 Baseline proportion of patients with CVD/diabetes & 

prescribing of CVD preventive therapy, participant vs NP GPs

Participant GP NP GP

Median
proportion

IQR Median
proportion

IQR

CVD population 0.31 (0.25, 0.36) 0.32 (0.27, 0.36)

Anticoagulants^ 0.96 (0.91,0.97) 0.96 (0.91, 0.98)

Statins 0.51 (0.47, 0.57) 0.49 (0.43, 0.55)*

Antihypertensives^ 0.80 (0.76, 0.84) 0.80 (0.76, 0.83)

Diabetic

population

0.07 (0.06, 0.09) 0.07 (0.06, 0.08)

Anticoagulants’ 0.78 (0.70, 0.83) 0.76 (0.69, 0.82)

Statins 0.64 (0.56,0.71) 0.63 (0.55, 0.72)

Antihypertensives^ 0.85 (0.80, 0.90) 0.84 (0.78, 0.90)

*p=0.02 comparison between groups using Wilcoxon rank sum test

 ̂aspirin, clopidogrel, warfarin,  ̂ (diuretics, p blockers, agents acting on renin- 
angiotensin system)



7.5.3 Immediate effect post intervention Participant vs NP GPs

In the three month post intervention period 105 participant GPs and 172 

NP GPs met the inclusion criteria for the CVD data analysis. This was 

further reduced to 99 participant GPs and 168 NP GPs for the diabetes 

data analysis (see section 7.3.3)

Based on prescribing data the prevalence of CVD was between 26-28% 

of the patient population and 7% of the diabetic population in both 

groups. In both study groups there were small increases in statin 

prescribing in the CVD and diabetic patient populations and in 

anticoagulant prescribing in patients with diabetes. However, there was 

no significant difference between the non-randomised groups.

Prescribing of antihypertensive therapy remained unchanged (Table 7.5).



Table 7.5 Three months post intervention proportion change in 

population receive CVD preventive therapy and comparison 

between participant vs NP GPs

Non- Pre Median P 95 % Cl
randomised intervention change (grp diff)

groups median (from

(n= individual GPS) proportion baseline)

CVD population

Statins NPGP(n=172) 0.49 0.03
PartGP(n=105) 0.52 0.01 -0.003 -0.01,0.01

Anti- NPGP(n=172) 0.79 0 - -
hypertensives PartGP(n=105) 0.79 0

Diabetic population

Statins NP C3P (n=T68) 0.63 0.02
PartGP(n=99) 0.64 0.04 0.02 0.00, 0.04*

Anti- NPGP (n=168) 0.77 0.01
coagulants (n=99) 0.73 0.03 0.003 -0.01,0.02

Anti- NPGP(n=168) 0.84 0.01

hypertensives (n=99) 0.83 0.01 -0.003 -0.01,0.01

* significant differences p<0.05, Part=participant. NP GPs were the baseline group, P 
adjusted for confounding factors, (grp diff)= group difference



7.5.4 Long term (12 month) effect post intervention

The twelve months post intervention data analysis was based on 106 

participant GPs and 177 NP GPs in the CVD data and 100 participant 

GPs and 173 NP GPs in the diabetes data analysis (see section 7.5.1).

Patients receiving medication for CVD accounted for 33% of the 

participant GP population (an increase of 2% from baseline) and 35% of 

the NP GP population (an increase of 3% from baseline). Patients 

receiving diabetic therapy accounted for 8% of the adult population in 

both groups.

Statin prescribing increased by 6-8% in both groups over the twelve 

month period, while anticoagulant prescribing in diabetic patients 

increased by 2-4% and antihypertensive therapy increased by 2% 

(Figure 7.2). There was no statistically significant difference between the 

non-randomised groups at twelve months post intervention (Table 7.6).



Table 7.6 Twelve months post intervention proportion change In 

population receiving CVD preventive therapy and comparison 

between participant vs NP GPs

Non
randomised
groups

(n= individual 
GPS)

Pre

intervention
median
proportion

■Median
change
(from
baseline)

P
(gip
diff)

95% Cl

CVD population

Statins NPGP(n=177) 0.49 0.06
PartGP(n=106) 0.51 0.06 0.002 -0.01,0.01

Anti NPGP(n=177) 0.80 0 _ _

hypertensives PartGP(n=106) 0.81 0

Diabetic population

Statins NPGP(n=173) 0.63 0.08
PartGP(n=100) 0.64 0.07 -0.001 -0.02,0.02

Anticoagulants NPGP(n=173) 0.76 0.04
PartGP(n=100) 0.78 0.02 0.01 -0.01,0.03

Anti NPGP(n=173) 0.85 0.02 _ _

hypertensives PartGP(n=100) 0.85 0.02

Part=participant, NP GPs are the baseline comparison group, is adjusted for confounding 
factors, grp diff= group difference



Figure 7.2 Proportion of population receiving preventive CVD 

therapies, 12 months pre & post intervention participant vs NP GPs
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Figure 7.7 shows the similarity in both pre and post intervention 

prescribing of CVD preventive therapies in the non-randomised groups. It 

also shows the increase in prescribing especially statins and 

anticoagulants in diabetic patients in both groups.



.5.5 Summary of results

> Prescribing of CVD preventive therapies, especially statins, 

increased over the twelve month post intervention period among 

both participant and non-participant GPs.

> There was no significant difference between the groups in the 

proportion of patients receiving CVD preventive therapies at three 

or twelve months post intervention in either the CVD or diabetic 

patient populatbns.



7.5.6 Discussion

Prescribing feedback using academic detailing in combination with postal 

bulletin or postal bulletin alone was not significantly more effective in 

changing prescribing practice in the management of CVD among Irish 

GPs compared to standard practice. Approximately 20-40% of patients 

with CVD or diabetes were not receiving recommended therapy in the 

study patient population, despite evidence that these therapies can 

prevent or postpone death from CVD.^'^^^

7.5.6.1 Related literature

In chapter 2 (section 2.3.4), of the 13 studies reviewed that evaluated 

interventions to change physician practice in relation to CVD, five studies 

showed no change in physician practice at While many

of the remaining studies only detected a significant improvement in one 

or two outcomes out of multiple outcomes measured and there were 

rarely improvements in patient outcomes, such as reduction in blood 

pressure or cholesterol, observed. The diversity of the interventions 

employed in these studies, generally multifaceted, and the outcomes 

measured, means it is difficult to draw direct comparisons with this study. 

However, even when studies report a positive outcome the effect size 

was small, and more often related to process outcomes such as 

improvements in measuring and recording of patient biophysical markers 

rather than actual improvements in patient biophysical markers or 

increase in prescribing of CVD preventive therapy.

Meta-analysis and systematic reviews of interventions designed to 

improve management of chronic disease, specifically CVD, in primary 

care are limited. However, the broad conclusions suggest that success 

in achieving improvement in both process and patient outcomes is likely 

to require attention to physician, patient and organisational 

factors.^^ ’̂̂ ®̂'̂ ^̂



7.S.6.2 Barriers to changing practice

Several factors may have contributed to the lack of effect of the 

intervention, including academic detailing, to increasing prescribing of 

CVD preventive therapies in this study. Changing practice, in line with 

evidence based medicine, in the management of chronic diseases in 

primary care where ‘clinical problems are presented in complex social 

and psychological contexts’^^ has proved c h a l l e n g i n g . E x p e r i e n c e  

from clinical trials and qualitative studies have provided insight into why 

this is the case. In relation to CVD, Majumdar et al classified these 

handlers into four areas, the evidence, clinician, patient and setting.

Evidence: Although there is a substantial body of evidence relating to 

CVD, it can be fragmented. GPs tend not to act on evidence from 

individual studies but wait for a consensus to emerge through guidelines, 

local specialists and editorials from respected j o u r n a l s . E v e n  then 

there can be discrepancies between national or local guidelines e.g. 

therapeutic targets for cholesterol. In this study the latest European 

therapeutic targets for cholesterol and blood pressure were promoted, 

but many GPs involved in the ‘Heartwatch’ programme were using the 

earlier published European guidelines.^ Also there is a lack of evidence 

in clinically relevant subgroups e.g. the elderly or patients with multiple 

co-morbidities who are often excluded from clinical trials. Short et al 

observed that generic guidelines often do not take these complex patient 

conditions into account.^

Clinicians: Majumdar et al described a lack of clinician motivation or 

knowledge, clinical inertia, disagreement with the intervention or

Heartwatch used the 2nd joint taskforce European guidelines (1998) based on a 

cholesterol target <5mmols/l. In 2003 the S'"* Joint taskforce European guidelines 

lowered total cholesterol targets to <4.5mmols/l for at risk groups.



overemphasis on potential side effects.^^  ̂ In addition many GPs describe 

feeling overwhelmed by the number of clinical guidelines or preventive 

strategies which should be implemented before ever dealing with their 

particular patient problem.

Primary care physicians are often described as adopting ‘therapeutic 

conservatism’ and wait for specialist to initiate or change patient 

medication even if therapeutic targets are not reached. 231:236 similarly 

GPs can be reluctant to switch therapies in patients whose condition is 

stable and medication well tolerated.^^^

Patient: The role of the patient has only recently been recognised as an 

important influence on physician practice especially prescribing. 

Ultimately patients have to accept the advice of their GP, but even then 

adherence and persistence with medication cannot be guaranteed.^^ '̂^^®

Setting: The influence of organisational factors on the management of 

chronic disease should not be underestimated. Unlike acute conditbns 

where there is often no need for follow up. The effective management of 

chronic conditions needs up-to-date patient registers, efficient systems of 

patient recall, accurate documentation, serial measurement of 

physiological markers and dedicated time and resources to monitor and 

run such a service.^^® In recent years it has become more widely 

accepted to monitor GP performance against set targets and to provide 

incentives for achieving these targets.® '̂^^ ’̂̂ '*® Interventions which have 

tried to target these local barriers in a pragmatic way often achieved a 

greater impact than interventions which ignored them.^^^’̂ '̂^^̂  Fretheim 

et al emphasised the importance of anticipating and identifying potential 

barriers at the outset of designing an intervention to change 

practice.^ '̂^ '̂ '̂*  ̂ However, their study failed to show a significant change 

in all but one of the outcomes measured.

7.5.6.3 Implications for prescribing feedback intervention

Evidence: The guidelines provided in the bulletin, though the most up to 

date, may have been at variance with other guidelines in general use.



The source of the data is also important in influencing practice, the 

bulletin was not actively endorsed by local opinbn leaders or local GP 

committees whom may have had more of an influence on GP practice.^®^

The data supplied in the intervention was based on pharmacy data that 

relies on surrogate markers of disease rather than actual diagnosis. In 

addition there was no patient clinical information such as cholesterol or 

blood pressure measurements to assess the appropriateness of the 

therapy. Some GPs were sceptical as to the accuracy of the information 

which may have had an impact on the effect of the intervention.

Clinicians: Clinicians are less likely to lack detailed knowledge about 

CVD , but are more likely to be unconvinced about the applicability of the 

evidence to certain complex patient groups.^^^ The provision of specific 

patient identification and discussion of individual ‘difficult’ patient case 

histories during the academic detailing visits may have increased the 

impact of this aspect of the intervention.^®^’̂ ^̂  As with the other topics 

covered in the prescribing feedback project the lack of repetition, 

sustained feedback and personal contact are likely to have contributed to 

the lack of effect (see section 4.4.5.1).

Patient: The pharmacy data only identified those patients who were 

currently not dispensed potentially appropriate combination therapy, e.g. 

antiplatelet agent plus a statin. It did not examine whether these patients 

were ever initiated on statin therapy and then subsequently discontinued. 

Similarly, there was no way of identifying whether the patient refused 

therapy. The role of patient education and interventions aimed at 

promoting adherence and persistence with chronic medications needs to 

be considered in conjunction with strategies aimed at physician 

prescribing.

Setting: The impact of local organisational factors was underestimated 

as an obstacle to effective management of CVD and changing 

prescribing practice in this study. Many practices could not quickly or 

easily produce registers of patients with CVD or diabetes and there were



few formal systems in place for patient recall and review. These factors 

as well as lack of resources, time, personnel and incentives were also 

identified by Smith et al in an evaluation of a community based diabetes 

share care scheme in Dublin. The success of the Heartwatch 

programme in reducing patient CVD risk factors is partly due to its 

organisational approach, e.g. setting up patient registers, system of recall 

for enrolled patients, dedicated nurse clinics and financial incentive for 

GPs.

However, even for the implementation of the ‘Heartwatch’ programme 

there was a minimum level of organisational structure required (practice 

computerisation and employment of a practice nurse) before practices 

were considered for the programme. Outside of the Heartwatch 

programme there has been no co-ordinated effort to address these 

organisation factors.

i

7.5.6.4 Narrow focus of intervention
\
I

As mentioned previously CVD and diabetes are complex medical 

conditions. The intervention focused on prescribing which GPs may feel 

undermines the holistic approach, especially lifestyle changes, needed to 

reduce CVD disease risk factors.^^^

GPs may view smoking cessatbn as a greater priority, than prescribing 

more medications, which patients often view as the easy answer to 

improving their CVD risk.^^® Prescribing feedback even if reinforced by 

academic detailing visits is likely to be too restrictive an approach to 

changing practice for chronic conditions.

7.5.6.5 Sensitivity of quality prescribing indicator

Promoting prescribing of preventive CVD therapies is an over 

simplification of a complex process.Increasing prescribing entails

212



several steps including patient review, CVD risk evaluation, cholesterol or 

blood pressure measurement, repeat patient visit, discussion with the 

patient, lifestyle advise, gaining patient commitment to regular monitoring 

and finally a decisbn on whether or not to prescribe. Any or all of these 

activities are markers of effective CVD management but are not identified 

on a prescribing database. Prescribing feedback may be a useful audit 

tool to allow GPs to gauge an aspect of their CVD prevention strategy, 

but caution must be observed in using it to assess overall quality of 

practice.

7.S.6.6 Background change in prescribing

A key finding in this study is the background increase in prescribing of 

preventative therapies i.e. NR GPs increased statin prescribing by 6%- 

8% in the ‘at risk’ population. This suggests that Irish GPs are aware of 

the benefits of CVD preventive therapy and actively prescribe these 

therapies in their routine practice regardless of prescribing feedback. This 

relatively high level of background prescribing also had implications for 

the power of this study to detect a small but significant increase in 

prescribing between the groups, the original sample size calculation did 

not anticipate such an increase in background prescribing. This difficulty 

was also reported by Smith et al

In the RCT, 44% of practices were also involved in the Heartwatch 

programme. The most recent Heartwatch report (2003-2005) identified 

higher general prescribing of preventive therapies in Heartwatch GP 

registered patients compared to non-Heartwatch GP patients.^^ This is 

likely to be due to increased GP awareness of CVD prescribing through 

participation in the Heartwatch programme. The effect of the prescribing 

feedback intervention over and above this programme may be difficult to 

detect. Other factors which are likely to have influenced CVD 

management in primary care are changes in hospital practice, promotion 

of therapies by the pharmaceutical industry, ongoing education through 

the ICGP, journal articles etc.



7.5.6.7 Conclusion

In this study prescribing feedback with or without academic detailing had 

no additional impact on prescribing of CVD preventive therapy compared 

to no intervention. Findings from other studies suggest that organisational 

and patient specific factors are as important as physician factors in 

changing management of chronic diseases. Within the Irish context it is 

likely that resources are required to be targeted at organisational barriers 

to achieve a substantial increase in effective management of patients 

with CVD risk factors. The ‘Heartwatch’ programme can be used as a 

template to effectively tackle some of these barriers in a structured 

chronic disease management approach. Prescribing feedback may be a 

useful adjunct within such a strategy.

Note:

An interim analysis of the three and six months post intervention effects 

of prescribing feedback using academic detailing compared to postal 

bulletin alone was published in Family practice , August 2007 (see 

appendix 7)



Chapter 8

GP evaluation

8.1 Introduction

Evaluation of the rational prescribing feedback study from the GPs 

perspective was viewed as an important aspect of the evaluation of the 

study. Key questions facing the project from the outset were (i) would 

GPs consent to external review of their prescribing patterns and (ii) would 

such feedback be acceptable to GPs. In this chapter the views of GPs in 

both the postal bulletin and academic detailing arm of the study are 

presented. The results include a combinatbn of quantitative and 

qualitative data from GPs to highlight Issues identified as important to 

them.

8.2 Methods

The principal method of evaluation was via postal questionnaires. All 

participant GPs were asked to complete two postal questionnaires 

evaluating each of the postal bulletins. GPs in the AD arm of the study 

were asked to complete an additional questionnaire specifically on this 

aspect of the intervention. The questionnaires evaluating the PB were 

sent with each of the bulletins to all participant GPs, while the AD 

questionnaires were given directly to the GPs at the end of their final AD 

visit. All questionnaires were accompanied by a stamped addressed 

envelope to facilitate prompt return.

Questionnaires were deliberately short with a maximum of 12 questions. 

The majority of questions were closed questions evaluated on a three 

point Likert scale. GPs were also given the opportunity to include free 

text comments on any aspect of the study. The bulletin questionnaires
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were loosely based on an evaluation questionnaire used by the 

Prescribing Information Unit in Nl.

The first questionnaire focused on design aspects of the bulletin including 

the amount, type, content, layout and clarity of the graphical displays 

(see appendix 4). GPs were also given the opportunity to identify what 

they would like to see changed in the second bulletin. The second 

bulletin also evaluated aspects of the CVD prevention prescribing 

feedback data. But the focus was on the overall acceptability, value and 

impact of the RCT on their practice (see appendix 5).

The questionnaire concerning the AD visit aimed to evaluate the content, 

structure and overall impact of the visits (see appendix 6). Evaluatbn of 

the AD visits was further supplemented by the observations recorded by 

the researcher in the visit diary at the end of each visit. This included the 

duration of each visit, receptiveness of the GP to the information provided 

and comments the GP made regarding the actual prescribing feedback 

presented and the study as a whole.

8.3 Statistical analysis

In evaluating the prescribing feedback sent via postal bulletin the 

responses from the PB GPs were compared to the AD GPs using 

descriptive methods. The GP was the unit of analysis, (data was not 

aggregated at practice level as in the RCT). Chi-squared tests were 

used to compare the groups and actual numbers and percentages are 

reported.

Many of the GPs utilised the opportunity to give non-structured feedback. 

Thematic analysis was used to analyse the text from open ended 

questions and the observations recorded in the academic detailing visit 

diary. The replies or comments from the GPs were grouped together 

into broad themes and described.Verbatim quotes are used to 

illustrate points made by the GPs.
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8.4 Results

8.4.1 Quantitative analysis; Postal prescribing bulletin

There was an overall response rate of 80% (88/110) for the questionnaire 

evaluating the postal prescribing feedback (PB GPs 82% (45/55), AD 

78% (43/55) GPs). There was no significant difference in the responses 

between the two randomised groups (Table 8.1). All the GPs who 

returned questionnaires wanted the project to continue, with 95% (84/88) 

finding the prescribing feedback they received highly relevant to their 

practice.

The paper bulletin remained the most popular format, with a small 

number of GPs preferring email or other formats such as CDs. Quarterly 

feedback (every 3 months) was the most popular time interval for 

receiving feedback (Table 8.1).

GPs assessment of the impact of the postal prescribing feedback showed 

that 90% of GPs felt it had some impact on their practice. When asked to 

identify specific actions or intentions to act, 42% (19/45) of PB GPs 

identified specific actions (e.g. reduced use of second and third 

generation cephalosporins) compared to 33% (14/43) of AD GPs. No 

specific action was identified by 15% (7/45) of PB GPs compared to 23% 

(10/43) of AD GPs. The remaining 42% (19/45) of PB GPs identified non

specific effects (e.g. increased awareness of rational prescribing) 

compared to 44% (19/43) of AD GPs. The overall distribution of 

responses was not significantly different between the groups (p=0.38). 

The majority of GPs (77%) in both groups felt it was important to receive 

regular prescribing feedback in order for it to have a sustained effect on 

their practice.



Table 8.1 Postal bulletin evaluation questionnaire, PB vs AD GPs

PB GPs AD GPs

N % N %

Questionnaires returned 45 43

Quantity of information Just Right 43 95 37 88
provided Too Little 1 2 3 7

Too much 1 2 2 2

Usefulness graphs Very useful 36 80 37 88

Slightly 7 16 5 12

Not 2 4 0 5

Relevance of information Very 44 98 40 93
to practice Slightly 1 2 3 7

Is providing prescribing 
information to GPs

Very useful 44

1

98 42 98

Slightly 2 1 2

Is a paper bulletin an Very 43 96 39 91
effective format Effective

Slightly
2 4 4 9

Future Format preference Paper 40 90 34 81

Email 4 9 5 10

CD/Disc 1 2 3 7

How frequent would you Monthly 7 16 1 2
like to receive prescribing 
feedback 2 mths 8 18 4 9

3 mths 21 47 26 60

6/12 mths 9 20 12 28

Did you think the bulletin Yes 40 95 39 93
had an impact on your 
practice No/Don’t

know
2 5 3 3

The bulletin needs to t>e repeated 33 77 35 81

Will have a prolonged effect (>12 mths) 9 20 6 14

Don’t know/no effect 1 2 2 5

All p values>0.05
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8.4.2 Qualitative evaluation of open ended questions

The majority of GPs utilised the opportunity to comment on the study 

project. Three themes emerged from these comments:

Need for more sophisticated feedbacit incorporating quality 

prescribing

The following quotes typify the GPs request for patient centred 

information to be coupled with international evidence based best practice 

guidelines.

GPs comments;

‘ Indicates need for GMS to move from simplistic drug budgeting 

to patient specific prescribing'

‘your assessment is the opposite of the IDTSS which tal<es no 

account of quality prescribing'

7 am taking the feedback into account consciously. It would help 

keep me up to date with intemationally accepted best practice’

GPs appreciate practical objective help

For many of the GPs a key feature of the postal prescribing feedback 

was that it facilitated audit and allowed GPs to benchmark their practice 

against their peers.

GPs comments;

7 do not have a computer and for an outsider to do an audit is 

very useful, particularly in view of the fact that we GPs are 

continuously being reprimanded for costly and over prescribing'.

‘Repeated bulletins would facilitate audit’

‘You cannot beat individualised feedback on prescribing habits to 

make one reflect on ones own practice’

‘Motivate to improve, yardstick to overall performance’



‘Great to get objective help’

Need to address individual GP clinical concerns and queries

Broad generic feedback does not address the clinical concerns and 

doubts of GPs.

There is a need for additional dialogue and the building of a relationship 

of trust between GPs and those providing the prescribing feedback.

GPs comments:

‘Best practice does not yet support use of aspirin in primary

prevention, treatments depends on other individual patient risk 

factors’

‘Are statins indicated in all type II diabetics even if 

cholesterol<4.5mmols ? ’

‘About 10-20% of people cannot take statins, there are deaths 

from statins

‘Aspirin does cause bleeding’



8.4.3 Evaluation of Academic detailing visits

All but one of the practices randomised to the academic detailing arm 

received both visits (94 visits in total). One practice declined the visit after 

receiving the postal prescribing feedback because of workload, this GP 

did not receive the academic detailing questionnaire.

In the questionnaire evaluating the AD visits there was a response rate of 

87% (48/55). The vast majority of GPs found the visits very useful (89%  

(43/48)) and 81% (39/48) indicated they would like to continue receiving 

the visits in conjunction with the postal bulletins.

The effect of the visit combined with the postal bulletin from the GPs 

perspective was evaluated using a series of statements. Over 80% of 

GPs felt they had made some changes to their prescribing as a result of 

the combined postal bulletin and academic detailing visit (Table 8.2). But 

similar to the postal bulletin evaluation, 69% felt the visits needed to be 

repeated to have a sustained effect. The most popular visit frequency 

was six months suggested by 50% of GPs (24/48), followed by four 

months for 38% (18/48) of GPs.

GPs were also asked to identify who they felt should conduct the visit; 

75% indicating they did not mind who conducted the visit as long as the 

person was knowledgeable about the topic. A doctor was identified by 

21% (10/48) while 4% (2/48) suggested a nurse or pharmacist.



Table 8.2 The effect of the AD intervention from a GPs perspective

Statement
(GPs were allowed to select as many statements 
as they felt applied to them)

Response
identified

N=48 GPs

%

The visit encouraged me to read bulletin 26 54

Reinforced the bulletin 38 79

Encouraged me to examine aspects of my 
practice

40 83

Encouraged me to change aspects of my 
practice

39 81

Had no effect on my prescribing 0 -

Waste of time 1 2

8.4.3.1 Qualitative analysis of academic detailing visits

The qualitative analysis is based on the GP comments in the returned 

questionnaires and the academic detailing diary maintained by the 

researcher. The AD visits afforded the opportunity to gain insight into the 

attitudes of this group of GPs regarding the appropriateness of the topics 

covered in the intervention, prescribing feedback using academic 

detailing versus postal bulletins and the barriers they saw as having the 

greatest impact on their practice. The following common themes emerge 

from the data:

Topic interest

GPs did not regard the three topics covered with the same degree of 

interest, in particular, generic prescribing was not regarded as a priority 

topic by many GPs. Nearly half the GP practices visited admitted that 

they had little interest in increasing generic prescribing. The reasons 

mainly centred on lack of incentive.
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GPs comments:

'Time consuming no real gain’

‘No incentive, government are not willing to tackle problem’

Many GPs were also critical of the Indicative Drug Target Saving scheme 

(IDTS), and felt that some practices benefited more than others because 

‘they knew the system better".

GP comment:

‘The IDTSS was not an incentive, very difficult to claim money and 

the bureaucracy was too time consuming’

The negative impression left by this scheme, to contain community drug 

expenditure, tainted some GPs attitude towards generic substitution. 

However, other GPs felt more positive towards increasing generic 

substitution and took a more altruistic view of cost saving, in that it was of 

indirect benefit to patients and the wider community and regarded it as a 

marker of good practice.

G Ps’ attitude to antibiotic and CVD preventive therapy was less divided 

and generally more positive. GPs were willing to engage in discussion 

and identify ways of changing practice. The majority of GPs requested 

ongoing feedback to help monitor progress in achieving targets related to 

these topics.

GPs comments;

'GPs need to see how they are performing against quality 

prescribing indicators and their peers’

‘Useful benchmark’

‘Helps focus attention’



Obstacles to changing practice

During the course of discussions GPs identified obstacles which they felt 

impacted on their ability to practice rational prescribing. These obstacles 

can be grouped under the following headings:

GP Time

Lack of time was a factor identified across all three topic areas. With 

regard to generics some GPs felt it was not a valuable use of their time to 

identify and switch patients on repeat prescriptions to the generic 

equivalent, or the time needed to gain patient acceptance of such a 

switch.

In relation to antibiotics some GPs felt it quicker and easier to prescribe 

an antibiotic rather than explain why they were not going to prescribe 

one. GPs also felt antibiotic prescribing reduced the burden on patients 

through avoiding repeat visits due to a patient’s condition not improving 

or shortening the duration of the illness, especially if parents had to take 

time off work to stay at home and look after their sick children.

GPs comments:

7 use a block buster approach (antibiotics), so patients do not 

have to come bact<, sure of success'

‘Easier to prescribe an antibiotic’

In CVD preventive prescribing GPs complained of a lack of time to 

identify and target patients at high CVD risk

GPs Comments:

'Quality (CVD) prescribing is very difficult with current workload, 

GPs are becoming overwhelmed’

7 am a small single handed practice, it is difficult to find time for 

prevention’



Resources

Adequate resources and time are closely linked as obstacles to changing 

practice and was identified as a factor in generic drug and CVD  

prescribing. In particular, computer software within practices was seen as 

difficult to manipulate and was a barrier to automating generic prescribing 

and generating disease specific patient registers for conditions such as 

CVD or diabetes.

GPs comments:

‘Software not conducive to generic prescribing’

‘Identifying patients not on therapies is difficult, generating and 

updating patient registers needs time and resources’

Many GPs (80% ) suggested it would be helpful to receive the actual 

patient’s HSE-PCRS identification number to check against current 

patient CVD registers in the practice or to generate a register based on 

this data.

GPs Identified specific resources which they felt were required to run 

effective CVD or diabetes clinics and these included additional 

consultation rooms, dedicated staff (nurse or doctor) who could operate 

between several practices, automated patient recall systems, better 

systems of communication between primary and secondary care.

GP comment:

‘Need for specialist GPs to manage diabetics in community, 

patients are waiting too long for hospital appointments’

Several GPs involved in the ‘Heartwatch’ programme identified this as 

having a positive effect on their management of CVD in their overall 

practice through increased awareness and allocation of dedicated 

resources.



Incentive

This was already mentioned in relation to generic prescribing but it was 

also identified as an obstacle to CVD preventive prescribing. GPs 

described feeling overwhelmed by the number of initiatives they were 

expected to absorb into their daily practice and felt there should be some 

form of incentive provided to acknowledge this extra workload.

Clinical factors

Clinical concerns were particularly a factor in relation to antibiotic 

prescribing. Several GPs expressed concern regarding the potential for a 

patients’ condition to deteriorate or the presence of antibiotic resistance 

especially in elderly nursing home populations.

GPs comments:

'Difficult not to dispense for fear of missing serious cases, co- 

amoxiclav commonly used to overcome resistance’

‘Fear o f patients getting worse, no place to go out of hours’

In CVD prescribing GPs were concerned with polypharmacy especially in 

elderly patients with the increased risk of drug interactions, side effects 

and adverse effects on patient compliance. GPs also voiced concerns 

over the possible link between statins and cancer and the safety of 

generic drugs.

Patient factors

GPs highlighted the effect patients have on a GPs prescribing practice. 

This was evident in relation to antibiotic prescribing where many doctors 

cited patient expectation as one factor behind their antibiotic prescribing.

GP comment:

‘Pressures on GPs to prescribe antibiotics, patient expectation, 

easier to prescribe than explain why not’



In CVD GPs were concerned with patient compliance 

GPs comments:

‘Difficult to get compliance with multiple therapies’

‘If  patients have no symptoms then they have no incentive to take 

statins especially if  they experience side effects'

Hospital/specialists practice

GPs felt their practice was strongly influenced by local hospital practice 

and advice from specialists. This applied to the three areas covered in 

the intervention.

GPs comments;

‘Hospital doctors rarely prescribed the generic version o f the

drugs thus it is difficult to persuade patients to change from the 

therapy prescribed by their specialists'

‘Hospitals by and large prescribed second generation or 

combination antibiotics and patients subsequently requested them 

from their GPs'

‘In the past I was too differential to hospital consultants, I waited 

for them to start treatments (in CVD & diabetes) ’

GP practice structure

GPs in multi-partner practices felt it was difficult to control or influence the 

practice of their colleagues

GP comment;

‘  We are a large practice, 8 G P s , difficult to persuade all GPs to 

change and sustain change'

GP knowledge

GPs identified gaps in their knowledge relating to the current targets for 

cholesterol and blood pressure advocated In the European guidelines. It 

is likely that some GPs over estimate the level of antibiotic resistance



within the community. GPs also felt it was an impossible task to keep up- 

to-date with the cheapest generic or when generics became available 

and relied on the pharmaceutical industry for this information.

GP control over prescribing

GPs felt there were areas of their prescribing that they had little control 

over. This related to prescribing by specialist practitioners and the 

dispensing of generic drugs by pharmacists.

GPs comments:

‘Pharmacists dispensed whatever they have available’

‘ Pharmacists should be forced to dispense the cheapest generic’



Researcher’s impression of visits

The majority of GPs were receptive to the visits and allocated dedicated 

time, usually lunch time, for the visit. The average visit length was 20-25  

minutes, but some visits lasted up to 40-50 minutes. Occasionally, visits 

were scheduled between patient appointments, such visits were difficult 

to conduct due to insufficient time and interruptions.

Initially some GPs felt threatened by the study, particularly by the concept 

that their prescribing data could be examined and utilised in this way. 

They wanted reassurance that the data was confidential and was not 

linked to performance evaluation by extemal authorities. By the second 

visit GPs were more trusting and willing to engage. Some GPs suggested 

ways the visits and feedback could be improved. These included: (1) 

setting individual GP or practice targets to be achieved within a given 

time frame, (2) agreeing and formulating definite actions plans with the 

GP at the end of the visit, (3) providing patient identification details where 

inappropriate prescribing was identified, (4) repeating the information at 

regular intervals including changes in practice over time and (5) providing 

informatbn on all GPs involved in the practice. The short time scale of 

the intervention and the delay in obtaining HSE-PCRS data meant that 

these points were not acted upon.



8.4.4 Summary of results

>  The majority of GPs who participated in the postal bulletin and 

academic detailing arms of this study actively identified it as a 

positive experience and would like to continue receiving 

prescribing feedback including the academic detailing visits.

>  The emphasis on clinically related prescribing and improving 

practice in these areas was more important to GPs than cost 

conscious prescribing.

>  GPs identified obstacles to quality prescribing and adherence to 

evidence based medicine, these primarily concerned a lack of 

time, resources and incentive, which they encountered in their 

clinical practice within one former Health Board region of Ireland.



8.4.5 Discussion

The evaluation of this project, from a GPs perspective, was as important 

as the more objective database analysis to identify changes in 

prescribing. A key aspect of this study was gaining GP acceptance and 

co-operation in allowing their prescribing data to be utilised in this way 

and agreeing to meet with an extemal researcher to discuss aspects of 

their prescribing and clinical practice.

8.4.5.1 Volunteer Participants

This was a volunteer sample of GPs from the ERHA, and while many 

aspects of their pre-intervention prescribing practice was similar to their 

colleagues who declined to participate, it is likely their attitudes to 

methods of improving and monitoring quality in prescribing may differ. 

Not surprisingly, many of the GPs involved were suspicious of the study 

in the beginning and needed reassurance on the confidentiality of the 

data and its subsequent use.

However these GPs were inherently interested in improving the quality of 

their prescribing practice and recognised audit including peer comparison 

as one means of achieving and monitoring this. They appreciated the 

objective nature of the information provided to them and the opportunity 

through the academic detailing visits to challenge and question the data. 

These attitudes have been reported in other studies.^® '̂ '̂*®’ '̂’®

GPs in both the postal bulletin and academic detailing arm of the study 

reported increased awareness of the topics covered in the bulletin, 

however, this had no or only a small effect on clinical prescribing. This 

gap between awareness and clinical action is a well recognised 

p h e n o m e n o n . A  survey of the GPs involved in this study, prior to the 

intervention, asked them to rank quality prescribing indicators according 

to importance to clinical practice.^^^ The survey found that prescribing of 

CVD preventive therapies in diabetes and generics were in the top four 

rankings while avoidance of second line antibiotics ranked eighth.^^^



However, the data analysis in this study suggests no real changes to 

prescribing practice in these areas despite prescribing feedback.

The GPs, especially in the acadennic detailing arm of the study, provided 

insight into why this may be so. They identified clinical, patient and 

organisational factors which have an impact on their daily clinical 

practice. It was not intended to collect this information in a structured way 

at the outset of the study but it provides valuable insight into barriers 

faced by GPs in one former Health Board. The obstacles identified by the 

GPs in this study have been reported in the intemational 

l i t e r a t u r e . T h i s  underlies the commonality of barriers to 

changing practice encountered in different healthcare systems and the 

importance of evaluating strategies employed in other systems within the 

Irish context.

8.4.5.2 Unsolicited interventions

A clear question which arises from this research is, ‘would prescribing 

feedback and/ or academic detailing visits be acceptable to GPs in the 

wider community’? There is clinical trial evidence to suggest that 

unsolicited postal prescribing feedback or academic detailing visits in 

isolation are ineffective.^°®'^^°' '̂’® However, when such approaches are 

incorporated into an overall quality improvement strategy driven by 

govemment and linked to targets and incentives then the evidence 

suggest a positive impact on GP overall performance including 

p r e s c r i b i n g . A  key challenge facing any quality improvement 

strategy is to engage with GPs in a constructive manner and avoid 

mistrust and fear among practitioners.

8.4.5.3 Conclusions

GPs involved in this study found it worthwhile and felt it had a positive 

effect on their attitude to quality prescribing and clinical practice. 

However, they wanted a sustained programme of prescribing feedback 

which focused on quality prescribing in clinical conditbns. These GPs
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recognised the role of audit, peer comparison and critical review of their 

practice as a means of improving and monitoring patient care. Gaining 

widespread acceptability of such a service would require a combination 

of GP reassurance and a coherent quality improvement strategy for 

primary care possibly linked to rewards and incentives.

It is also likely that the new Health Information and Quality Authority 

(HIQA) will become involved in primary care quality evaluation 

(www.hiqa.ie). This authority has already awarded funding to the ICGP to 

develop quality indicators for primary care in Ireland (www.icqp.ie). It is 

important that prescribing is considered as an aspect of overall quality of 

practice and patient care.
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Chapter 9

Cost-effectiveness analysis

9.1 Introduction

In this chapter a cost evaluation of postal prescribing feedback versus 

combined academic detailing and postal feedback is presented. A brief 

background on cost-effectiveness is provided particularly in relation to 

interventions designed to change clinical practice. The cost- 

effectiveness analysis is constructed using the criteria outlined by 

Drummond et al and is followed by a discussion and conclusion.

9.2 Background

The effectiveness of strategies to improve the implementation of 

evidence based medicine and guidelines have been evaluated 

extensively over the last ten years. Increasingly, the evaluation of such 

interventions has extended beyond clinical efficacy to an analysis of cost- 

effectiveness or cost-benefit from the perspective of the key stakeholders 

showing Governments, patients, and societies willingness to pay. Health 

care systems are investing heavily in quality improvement (Ql) in terms of 

efficiency and service provision, but relatively few resources are allocated 

to initiatives for implementing Ql initiatives aimed at changing 

clinical practice include prescribing feedback, audit, academic detailing 

visits, reminders, education groups etc. Inevitably, in order to finance 

such intermediary behavioural change interventions scarce healthcare 

resources and funding must be diverted from the provision of patient 

services.

This has led to the application of economic evaluation methodologies to 

interventions to improve physician adherence to evidence based 

practice.^^^’̂ “  The most common model used is a cost-effectiveness



a na ly s i s . Th i s  takes into account the full health services cost 

implications of the change intervention and the consequences in terms of 

intermediary changes to physician practice. More complex models take 

patient outcomes e.g. quality life years gained (QALYs) or preferences 

into account and are termed cost-benefit analysis.^^°

A cost-effectiveness approach to behavioural interventions allows 

comparison between specific interventions in terms of producing 

sufficiently large and consistent changes in clinical practice relative to 

resources consumed thus providing justification of potential expenditure 

on a given intervention. The ultimate aim of such analysis is to enable 

objective and informed policy decisions on the appropriate allocation of
P50

resources.

9.3 Methodology

The cost-effectiveness analysis was performed using the criteria adopted 

by Drummond et al.^®° The analysis takes the perspective of the policy 

maker or funding body i.e. The Department of Health and Children in 

Ireland. The cost is based on the estimated costs of providing a 

prescribing feedback service to all GP practices in Ireland (approximately 

1200 practices)* rather than the actual costs of this project which was 

run on a fixed research budget and included only 98 GP practices. The 

comparison is between a postal prescribing feedback service providing 

individualised GP practice prescribing feedback versus a feedback 

service with a combination of prescribing advisers to conduct GP 

academic detailing visits and individualised prescribing feedback. Further 

details are described below.

* There is no current register of GP practices in Ireland. The number used here is 

estimated based on the number of GPs in the HSE-PCRS scheme n=2018, the ratio of 

single handed : partner practices 37:63 and assuming 3 GPs per practice^^®. The 

estimate is 1170 which was rounded to 1200 for the purpose of this study.



9.3.1 Cost

Salary and material costs for the two interventions are based on 2006 

national pay scales and material costs. The costs of the intervention are 

calculated per GP practice in Ireland (n=1200 GP practices) The costs 

are estimated for the first year of establishing both types of services, 

annual running costs thereafter would exclude set up costs and training 

costs but would have to take account of 5% inflation per annum.

Postal prescribing feedback

The estimated cost of a postal prescribing feedback service is presented 

in Table 9.1. Initial set up costs and ongoing running costs are calculated 

based on developing an automated system. The service would rely on 

automating the data extraction from the HSE-PCRS database, analysis 

and report generation for individual GP practices. Thus, a small number 

of staff would be required. These estimated costs are compared to a 

similar service in Northern Ireland (Nl), The Central Services Agency 

Prescribing Information unit, formally Compass, which provides 

individual GP practice prescribing feedback, similar to PACT data in the 

UK, as a postal bulletin.

Prescribing advisers (academic detailing)

The template for this service was based on the prescribing adviser 

service run in each of the four Primary Care Trusts in Nl. This is a 

pharmacist led service, with 24 senior pharmacists employed to conduct 

academic detailing visits in 393 GP practices. The ratio of pharmacists to 

GP practices is an average of 1:16 (.'•ange 1:14 to 1:18). The prescribing 

advisers use the postal feedback GPs received from the Central Service 

Agency in addition to undertaking independent audits (using GP practice 

database or patient notes) and aim to provide 3-4 academic detailing 

visits per practice per year. All infonmation on cost and activity of this 

service was obtained from personal communication with senior 

pharmacists involved with the service.



Table 9.2 outlines the projected cost for the first year of a similar service 

in Ireland, based on two different ratios: (1) using a 1:18 ratio, the 

maximum pharmacist: GP practice ratio in NI and (2) the ratio used in 

this RCT, 1:50 (rounded). Both models assume employing senior grade 

pharmacists. Administration costs are based on NI data (the average cost 

per pharmacist/year x the number of pharmacists required x 1.5 for a 

sterling to Euro conversion). Administration costs cover travel expenses, 

secretarial support, stationary etc. The NI service also includes 

expenditure on session pharmacists who cover matemity leave, sick 

leave or holidays. The service in Ireland is calculated with and without 

session pharmacist cover. In addition a new service would necessitate a 

training budget. This would include an introduction to academic detailing 

principles, education on the topics targeted for intervention and use of the 

main software systems in Irish GP practices to ensure a consistent and 

standardised service delivered to all practices. It is estimated that a 

minimum of €250 per pharmacist for 10 days would need to be allocated. 

The costs per GP practice between NI and a proposed service in the 

Republic of Ireland (ROI) are presented.

The cost of GP time to participate in the academic detailing sessions was 

not taken into account in this calculation. Potentially participation in such 

a scheme would require remuneration at GP locum rates, as reported in 

other s tud ies.A ltem ative ly on a national level attendance at academic 

detailing could be incorporated into Continuing Medical Education (CME) 

and included as part of quality improvement in future GP contracts similar 

to the UK National Service Framework.



Table 9.1 Costs of a national postal prescribing feedback service 

(1st year) & comparison with Nl service

€

Running costs Research Scientist 75,000

Secretary Support Half time 20,000

Computer programmer 60,000

Stationary/postage/printer
cartridges

4 Bulletins/GP 
practice/year 14,500

Software licence SAS per 
annum 4,000

Accommodation

Based on 20% 
of annual 
running costs 23,720

Start up costs Computer *3 + Microsoft Vista 6,000

Colour printer (A3) 3,800

Office furniture 1,500

Total cost first 
year 208,319 1

Cost per GP 
practice/year 174

Nl postal
prescribing
feedback

Total running cost 120,000 
sterling (*1.5 conversion to €) 180,000*

Nl Cost per GP 
practice/year

Nl 393 GP practices 458 !

i

All salaries include PRSI and pension contributions, * estimate of cost of Nl postal 
prescribing feedback service was obtained through personal communication.



Table 9.2 Costs of a national prescribing adviser service (1̂ * year) 

based on Ni model

NI

€ (actual)

ROI 

€ (proposed)

Num GP 
practices

393 1200 1200

Ratio
prescribing 
adviser: GP 
practice

1:16 (range 
1:14-1:18)

1:18
(max NI ratio)

1:50
(RCT ratio)

Number
pharmacist
prescribing
advisers

24 65 24

Total Wages (NI Average 
£45,000*
1.5 to 
convert to 
euro 67,500 
/pharm)

1,620,000 €67,500 
2006 pay 
scales 
senior 
pharmacist

4,387,500 1,620,00

Administration
costs

£125,000
*1.5

187,500 (E125K/24 
pharm )*num 
Irish
phami*1.5

507,813 187,500

Training €250*num
phami*10
Days

162,500 60,000

Session
phamnacists^

£225000*

1.5

337,500 (E225K/24 
phanm)*num 
Irish pharm 
*1.5

914,062 337,500

Total cost 2,145,500 Total cost

(Excl
session
pharm)

5,971,876

(5,057,813)

2,205,000

(1,867,500)

Cost/practice/
yr

5,459
(Excl
session
phamri)

4,976

(4,217)

1,838

(1.556)

All salaries include PRSI and pension contributions

Pharm=pharmacists, ’ sessions pharmacists are unlikely to be employed wittiin the first 
year of a start up service, but the cost is retained as expenditure would be required on 
computer equipment (laptop for each pharmacist)and ofrier start up costs.
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Consequences
The consequences or benefits in this study are defined as the significant 

change in prescribing practice among the randomised groups adjusted 

for pre-intervention prescribing. In two of the topics covered a significant 

change in prescribing practice compared to non-participant GPs was 

detected. There was a significant reduction in prescribing of second line 

antibiotics (co-amoxiclav and cephalosporins) and an increase in overall 

generic prescribing in the immediate post intervention period. The 

coefficients calculated for the bulletin only and academic detailing 

practices in chapters 4 and 5 are used as an estimate of the effect size of 

the intervention (% change in prescribing in each group above baseline).

Although prescribing of CVD preventive therapies increased in the 

randomised groups over the intervention period this increase was not 

significantly different to changes that had occurred in the NP GP group. 

Therefore, as we could not attribute this change in practice to the 

intervention we excluded CVD prescribing from a cost-effectiveness 

evaluation.

Direct patient benefits were not taken into account when identifying 

possible consequences of the interventions on generic and second line 

antibiotics. At an individual patient level, for both of these areas, it is 

difficult to identify direct patient benefits, e.g. reduction of second line 

antibiotics may slow the emergence of antimicrobial resistance in the 

population, but use of older potentially less effective antibiotics may slow 

the individual patients recovery or result in a repeat visit to a GP. The 

level of GP satisfaction with the interventions was not included as a 

benefit.

Cost-effective ness ratio

A cost-effectiveness ratb was calculated based on the cost of the 

individual intervention per GP practice divided by the average change in 

prescribing practice for each of the areas covered in the randomised 

interventions. The intention was to calculate an incremental cost ratio



(academic detailing + postal bulletin-postal bulletin costH  difference in 

prescribing practice between the randomised groups). However, as there 

was no significant difference between the randomised groups this was 

not possible.



9.4 Results

The initial set up and mnning costs for a postal prescribing feedback 

service in the first year would be approximately €208,319 or €174/ GP 

practice (Table 9.1). The cost of a prescribing adviser service is largely 

driven by the ratio of pharmacists to GP practices employed. Using the 

maximum ratio employed in Nl (1 :18) the cost is estimated to be between 

€5,057,813 to €5,971,876 (with and without session pharmacists) or 

€4,214 to €4,976 per practice per year. The alternative model using the 

ratio of personnel to GP practice visits in this study (1 :50) greatly reduces 

the cost of the service with an estimate of €1,867,500 to €2,205,000 or 

€1,556 to €1,838 per GP practice (Table 9.2). The inclusion of postal 

prescribing feedback, as in this study, increases the per practice cost for 

each model by €174.

Figure 9.1 shows the cost effectiveness ratios of the two services based 

on the changes in GP prescribing practice observed in the randomised 

study (decrease in second line antibiotic and increase in generic drug 

substitution). The cost- effectiveness of a postal prescribing feedback 

service ranges from €34 - €174 for a unit of healthcare benefit (1% 

change in prescribing). In contrast, the cost-efFectiveness ratio for a 

prescriber adviser service plus postal feedback could be as high as 

€1,030 - €5,151 or as low as €402 - €2,012 per unit of health care gain, 

depending on number of pharmacists employed (Figure 9.1). The 

analysis of the randomised study comparing postal bulletin versus 

academic detailing plus postal bulletin found that the academic detailing 

did not increase effectiveness over postal bulletin alone, thus an 

incremental cost ratio could not be calculated.

Based on the consequences or benefits measured in this study, a 

prescribing adviser service using academic detailing, would need to be at 

least 12 times (based on 1 ;50 ratio) and up to 30 times (1:18 ratio) more 

effective in changing prescribing practice than postal prescribing 

feedback in order to achieve a similar cost effectiveness ratio.



The baseline comparison for either service in this analysis is the non

participant group. During the immediate post intervention period there 

was no significant change in either second line antibiotic prescribing or 

generic substitution among NP GPs. Although there is no intervention 

cost involved in the NP group prescribing practice remained static.

The comparison with the Nl data suggests that the postal prescribing 

feedback service would be considerably less costly to run on a per 

practice basis. There are three times as many GP practices in ROI 

compared to Nl. However, it is anticipated that through automating the 

various stages of the prescribing feedback analysis and report generation 

it would require approximately the same number of staff to provide a 

similar service. This means the cost per practice bases could be two and 

half times less than in Nl (Table 9.1). In contrast, the costs of the 

prescribing adviser service is predominately dictated by the number and 

grade of pharmacist employed. Presenting the two models gives a clear 

indication of how the cost-effectiveness is affected by this factor. At a 

practice level the costs associated with using a 1:18 ratio are similar to 

Nl, but the overall cost of the service is neariy treble that of Nl. The 

altemative ratio (1:50) is obviously much less costly on a per practice 

basis, but would still cost neariy €2 million more than a postal prescribing 

feedback service.



Figure 9.1 Cost-effective ness analysis for postal prescribing feedback vs prescriber adviser service

Cost per GP practice Consequences cost/effect ratio per%
prescribing change

% change in practice 
from baseline,
(immediate effect post 
intervention

-  Postal Bulletin only %

€174/GP practice 2nd line antibiotics _____ 15 34.8
Generics T"! --------

Implementation
Strategy

Academic detailing +PB

1:18 ratio x€5,151/GP practice
(AD €4,976+ PB €174)

1:50 ratio x€2,012/GP practice
(AD €1,838 + PB €174)

No Intervention 

€0

2nd line antibiotics 
Generics

2nd line antibiotics 
Generics

15
T1

15
T1

1,030
5,151

402
2,012

2nd line antibiotics 

Generics

0

0

‘ Pharm acist: GP practice ratio, academic detailing costs includes session pharmacists costs 
1 decrease in prescribing, |  increase in prescribing



9.5 Discussion

The results of the cost-effectiveness analysis indicate that a postal 

prescribing feedback service is more cost effective than multifaceted 

interventions involving academic detailing. In this study academic 

detailing plus postal prescribing feedback was not superior to postal 

prescribing feedback in changing GP prescribing practice. However, 

there were significantly greater costs associated with a prescribing 

adviser service. Both interventions achieved only small improvements in 

practice compared to no intervention and this contributed to low cost- 

effectiveness ratios especially for a prescribing adviser service.

9.5.1 Associated literature

In the literature, academic detailing is invariably used as part of a 

multifaceted intervention. However, there are very few economic 

evaluations of complex interventions which include academic detailing 

compared to other less labour intensive interventions, such as postal 

audit and feedback. Economic evaluations of such multifaceted 

interventions tend to compare changes in practice to no intervention and 

even then there are mixed results regarding cost-effectiveness.^^^^^^ One 

study which strongly concluded that academic detailing was cost effective 

focused on promoting eight preventive strategies in primary care and 

reducing five inappropriate screening strategies.^®® The authors used 

complex 'down the line' avoidance of health care costs e.g. the cost of 

treating a women with advanced cancer versus increased mammography 

screening in their cost /consequence analysis.^®® A study which looked 

at intermediary process outcomes, e.g. switching to thiazides in the 

treatment of hypertension, concluded that the quality improvement 

intervention cost more than twice any cost saving that would be made 

through drug switching within the first year.^“

There is considerable variability in the methods used to cost multifaceted 

interventions, where authors report the actual cost of the intervention as



a research project or scale these up to the costs of a national 

programme.^^'^®^ The cost-effectiveness of the quality improvement 

strategy depends not only on the costs taken into account, but more 

importantly on the real and projected benefits used to offset the cost of 

the intervention. Increasingly, models to evaluate the cost-effectiveness 

of quality implementation strategies use long term projected outcomes 

e.g. patient life years gained or cost avoidance through disease 

prevention, as benefits which offeet the cost of quality improvement (Ql) 

implementation strategies.^^^’̂ ^̂ '̂ ®̂

9.5.2 Effectiveness of Ql strategies

These models make key assumptions regarding the effect size of the 

intervention, background level of activity, duration of effect and the 

benefits measured. Grimshaw et al estimated that the median effect size 

of audit and feedback was 7% (range 1.3% to 16%) compared to 6% (- 

4% to 17.4%) for multifaceted interventions including educational 

outreach visits.^^  ̂ Often an unrealistic change in practice, in this case 

over 20 fold, is required to make a multifaceted intervention, which 

includes outreach visit, as cost effective as other strategies which are 

perceived as less effective but are also less costly. Grimshaw et al 

suggested that the cost of quality improvement strategies can outweigh 

their potential benefits and it may be more efficient to adopt less costly 

but less efficient Ql initiatives.^®^

Ultimately, whether an implementation strategy is considered cost 

effective depends on whether that ratio falls above or below the 

maximum threshold that the health service is willing to pay.^®  ̂NICE has 

formalised this threshold and gives a value of £20,000-£30,000 per QALY 

(€30,000-€45,000).^^® This threshold had been the subject of much 

debate and any judgment needs to take account of all the evidence 

surrounding the interventbns under review. No such threshold currently 

exists in Ireland.
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In this study the limitations on how the academic detailing arm of the 

study was conducted have already been identified (section 4.6.1). It is 

likely that a more intensive visit schedule and regular contact with GPs 

could have improved the effectiveness of the intervention. The postal 

audit and feedback aspect of this study also achieved improvements in 

practice. It is possible that investment in developing an online prescribing 

feedback service using innovative information delivery techniques would 

also continue to improve GP prescribing practice with less investment in 

money and resources.

9.5.3 Cost offset

The justification for diverting funds to an intermediary Ql initiative is that 

the intended changes in practice will delivery health gains which are 

substantially better than baseline practice. Such Ql strategies in 

themselves are rarely cost effective in simple economic terms. However, 

the cost of the Ql interventions can be offset by process changes in 

practice. In this study an increase in generic substitution was targeted as 

a means of ‘offsetting’ the cost of the intervention. The bulletin only arm 

of this study achieved a median cost saving of €197 per practice through 

generic substitution. This saving is actually greater than the projected 

cost of supplying postal prescribing feedback bulletins to each practice in 

the first year (€174).

The academic detailing arm of the study achieved a median cost saving 

of €217 per practice, which would contribute to offsetting 10%-20% of the 

estimated cost of a prescribing adviser service. There are important 

underlying assumptions: (1) all the generic substitutions were the result 

of the intervention (2) the same level of substitution could be achieved in 

a non-volunteer sample and (3) this level of substitution could be 

maintained and even increased over time.

Intermediary cost savings were also reported by Hogg et a! where a 

reduction in inappropriate screening contributed to a 34% cost offset of 

an outreach facilitator service.^^® Rogers et al also concluded that control
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on prescribing expenditure could sufficiently cover pharmacist 

employment costs.

9.5.5 Long term benefits/consequences

Such intermediary cost savings may be useful in offsetting the initial 

costs of establishing a prescribing feedback service but the real gains are 

achieved through better practitioner adherence to preventive strategies 

such as CVD, vaccination, control of antimicrobial prescribing and cancer 

screening. A postal audit and feedback service can only focus on 

prescribing but a prescriber adviser service has the flexibility to include 

other aspects of practitioner adherence to guidelines such as: recording 

of patient cholesterol or blood pressure, GP/nurse education on patient 

life style changes, promotion of screening for breast cancer in the 

appropriate age group, etc. Freemantle et al suggested that ‘outcomes 

such as life years saved were more likely to be an efficient target for 

scarce implementation resources than that aimed at reducing costs 

through substitution of one drug for a less expensive alternative’.

In this study prescribing of CVD preventive therapy was not significantly 

different between the intervention groups and the baseline non

participant group. However, the study was probably under-powered to 

detect a change in practice with the current background level of 

increased prescribing observed in the NP group. In Germany, a cost 

effectiveness model by Gandjour et al, considered the proportion of 

patients not receiving effective CVD or Stroke prevention treatment and 

quality adjusted life years gained (QALYs) through effective treatment. 

Their model assumed a 10% effect size per visit and they concluded that 

an outreach visit costing €500 per visit with a rate of 3.4 visits would cost 

€3,407-€5,653 per QALY. The estimated national cost of an outreach 

visit service was reported as €215- €238 million (approx € 5,358 per GP). 

However, such outreach services can potentially target several disease 

groups and increase cost-effectiveness across a wide range of health 

care priorities.^®^ The authors also suggested a scaled down version of a
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national prescribing feedback service. By identifying and focusing on 

those practices that seem to be underperforming, the size of an outreach 

facilitator service could be reduced, leading to increased cost- 

effectiveness. But, similar to increasing the ratio of pharmacists : GP 

practices, this may reduce the impact and effectiveness of a prescribing 

adviser service.

9.5.6 Conclusion

On the surface, a prescribing adviser or outreach practice facilitator 

service v̂ /ould appear to deliver poor value for money compared to a less 

expensive postal prescribing feedback service. The value and cost 

effectiveness of an outreach service lies in its flexibility to target multiple 

aspects of national health priorities such as CVD prevention, cancer 

screening, or reduced antimicrobial resistance through judicious use of 

antimicrobials. An important aspect to changing practice is up-to-date 

information on pattems of prescribing but a broader focus on patient 

specific issues and working to overcome local barriers is likely to be 

required to achieve long term health care gains. The justification for 

developing either service, but particularly an outreach visit service, 

requires a long term view of healthcare and the costs associated with 

disease events such as stroke, myocardial infarction, cancer, or 

treatment of multi-resistant infections.
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Chapter 10

Summary, Recommendations, Conclusions

10.1 Summary

10.1.1 What is already known

The present study outlines the importance of prescribing in primary care 

from an individual patient to a societal perspective. Inappropriate or poor 

prescribing e.g. drug interactions or failure to prescribe appropriate 

preventative therapy can increase patient mortality and morbidity. On a 

broader scale, society has to pay for an ever increasing drugs budget, 

e.g. the cost of the HSE-PCRS scheme has increased by €0.5 million 

overall in the last five years. The rise in antimicrobial resistances, with its 

sometimes fatal consequences for patients, is partly related to injudicious 

prescribing of antibiotics. Until recently, strategies to counteract 

inappropriate prescribing focused on the individual practitioner and 

included guidelines, education, audit, academic detailing and 

multifaceted combinations of these strategies. Quality prescribing 

indicators were developed to monitor and evaluate the effectiveness of 

such strategies. Two implementation strategies for quality improvement, 

audit and feedback, and audit and feedback combined with academic 

detailing have been shown to be effective in changing GP practice, 

though not consistently, in the international literature.

10.1.2 Methods

Using a RCT these interventions were evaluated for: (1) effectiveness in 

changing GP prescribing practice, (2) acceptability to GPs and (3) cost- 

effectiveness in an Irish primary care setting. GPs not involved in the 

randomised study were used to identify changes in background 

prescribing using a quasi-experimental design. Three topics areas, seen 

as national health care priorities or concerns, were targeted;
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(1) prescribing of antibiotics, (2) generic prescribing related to cost 

containment and (3) prescribing of preventive therapies in CVD and 

diabetes. One of the key challenges in this study was to produce clinically 

meaningful and individual GP prescribing feedback data using an 

available national pharmacy claims database (i.e. HSE-PCRS).

Ninety eight GP practices (110 GPs) from the ERHA participated in the 

study; 50 practices received postal prescribing feedback and 48 received 

academic detailing visits plus postal feedback from the researcher. The 

interventions were implemented over a six month period (March 2005- 

August 2005) and included two separate postal bulletins (all GP 

practices) and two visits for GP practices in the academic detailing arm of 

the study (one GP declined the visits). The GP practice was the unit of 

randomisation and analysis in the RCT. In the separate quasi- 

experimental study participant GPs were compared to non-participant 

GPs (n=190) and the unit of analysis was the individual GP.

The HSE-PCRS prescribing database was used to analyse changes in 

prescribing practice. The effect of the intervention was assessed in the 

short term (one month post intervention or 3 months post intervention) 

and the long term (12 months post intervention). Prescribing in these time 

periods were compared to prescribing in the corresponding pre

intervention time periods. The months during which the interventions 

were delivered to practices were excluded from analysis.

Two statistical approaches were adopted to analyse the effect of the 

intervention depending on the topic area. Difference in the rate or 

proportional change in antibiotic and generic prescribing was analysed 

using segmented regression analysis. This method identifies immediate 

(level) and 12 month post intervention change in practice (post 

intervention monthly trend (slope) compared to the previous pre

intervention monthly trend).
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Multiple regression was used to analysis differences in prescribing for 

CVD preventive therapies at three and 12 months post intervention 

(insufficient data for monthly analysis).

Confounding factors such as patient population size and structure, pre

intervention prescribing and GP clustering within practices was adjusted 

for in all analysis. Specific factors such as seasonality in antibiotic 

prescribing or participation in the Heartwatch programme in CVD and 

diabetes analysis was also adjusted for.

10.1.3 What this study adds

The following results summarises the effect of two quality improvement 

interventions in Irish primary care.

10.1.3.1 Randomised Controlled Trial

> In the immediate post intervention period, both randomised 

groups showed

o A significant reduction in the overall prescribing of 

antibiotics and second line antibiotics in particular.

o An increase in the proportion of diabetic patients receiving 

CVD preventive therapy.

o An increase in substitution of some of the generic drugs 

targeted (e.g. omeprazole and nimesulide) compared to 

pre-intervention levels.

> Over the twelve month post intervention period changes to 

antibiotic and generic prescribing were not maintained by either 

group.

> There was no significant difference in changes to prescribing 

between GP practices who received postal prescribing 

feedback alone and those who received academic detailing
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and postal feedback, either in the immediate or bng term (12 

month) post intervention period across the three topic areas 

examined.

10.1.3.2 .Quasi-experimental study

> In the comparison between participant and non-participant GPs 

the following areas were significantly different from background 

practice immediately post intervention:

o Prescribing of second line antibiotics (co-amoxiclav and 

cephalosporins) was significantly reduced among 

participant GPs.

o Generic substitution of omeprazole and nimesulide was 

significantly increased among participant GPs.

> Over the twelve month post intervention period changes to 

second line antibiotic prescribing was not maintained by 

participant GPs and only generic substitution for pravastatin was 

significantly higher among participant GPs compared to NP GPs.

> Prescribing of statins in CVD and diabetic patients and 

antiplatelet therapy in diabetic patients increased over the twelve 

month post intervention period, but there was no significant 

difference between participant and NP GPs.

10.1.3.3 Cost-effectiveness analysis

> The cost of a national postal prescribing feedback service was 

estimated at €174/GP practice compared to €2,012 to €4,433/GP 

practice for a pharmacist led prescribing adviser service 

(depending on pharmacist: GP practice ratio).

> Based on changes to prescribing practice observed in this study 

a multifaceted intervention using academic detailing needs to be 

12-30 times more effective than postal audit and feedback to
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achieve a similar cost-effectiveness ratio (depending on 

pharmacists : GP ratio).

10.1.3.4 General observations

> One third of GPs in the ERHA agreed to receive individual 

prescribing feedback and allow external review of their prescribing 

practice including peer comparison.

> There was a high level of satisfaction among GPs who participated 

in the study, with the majority (80%) actively indicating that they 

would like to continue to receive postal prescribing feedback, while 

81% (39/48) of GPs involved in the academic detailing arm of the 

study indicated they would like to continue receiving the visits in 

conjunction with the postal bulletins.

> The evaluation of the randomised groups and NP GPs prescribing 

data against quality prescribing indicators suggest that 

improvements could be made across the three topic areas 

examined.

o Antibiotics: The rate of overall antibbtic prescribing ranged 

from 110-116 per 1000 population (eligible GMS 

population). Second line antibiotics (co-amoxiclav and 

cephalosporins) account for 35% of antibiotics prescribed.

o Generics: With the exception of beclomethasone inhalers, 

there was less than 30% generic prescribing for the 

remaining drugs targeted in the intervention.

o CVD preventative therapy: Between 30-50% of eligible 

patients were potentially not receiving recommended 

therapy.

i. There was considerable variability in the prescribing 

practices in both participant and NP GPs. This is 

further evidence of the need to monitor and improve 

quality of prescribing practice.
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ii. The HSE-PCRS prescribing database can be used to 

generate GP prescribing feedback (at individual and 

practice level). The database can also be used to 

monitor and evaluate changes to prescribing practice 

over time.

10.2 Limitations/ Lessons learned

The limitations of the study have already been identified in the 

previous chapters, particularly in chapter four. However, there were 

key factors, which, as the researcher conducting the study and 

analysing the data I felt had an important impact on the results 

observed and their interpretation. They are as follows:

o The lack of intensity and folbw-up on individual topics is likely to 

have contributed to the small changes observed in prescribing 

practice in both intervention groups.

o Specific training in conducting academic detailing visits. Longer 

and more intensive visits, with specific targets for changing 

practice may have increased the effectiveness of the intervention.

o The failure to gain consent from all GPs within multi-partner 

practices to participate in the intervention is also likely to have 

diluted the effect of the interventions.

o The lack of a randomised control group (no intervention) made the 

analysis and interpretation of the effect of background changes in 

practice compared to changes attributable to the intervention more 

difficult to discern. The inability to control for GP clustering in this 

group (no information on which NP GPs worked together) and their 

non-volunteer status meant that comparison with the NP GP group 

was not an ideal compromise.
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o Incomplete understanding of the Impact of local barriers, such as 

level of practice computerisation, lack of disease specific patient 

registries, and the impact that the attitudes/motivation of the key 

stakeholders have on the effects of strategies to change practice 

in line with best available evidence.

o The HSE-PCRS database covers approximately 30% of the Irish 

population, but captures 65% of prescribing In primary care. 

However there is the potential that GP attitudes and management 

of patients who pay privately for their GP visits and medicines may 

be different from this population. This relationship needs to be 

investigated more fully, before being confident that the pattern of 

prescribing observed in the HSE-PCRS prescribing database is 

representative of all prescribing in primary care.

This was primarily a pragmatic randomised trial conducted within a given 

time frame and set budget. The lack of follow up is due to the delay in 

receiving prescribing data from the HSE-PCRS (currently 4-6 months). 

Also, given the sample size of 98 GP practices willing to participate in the 

study, randomising the study into 3 groups would have meant that the 

study would have been underpowered (see section 3.2.1.1). Using a non

randomised control group meant that the randomised study was 

adequately powered to detect differences in practice between an 

intervention which can achieve changes in practice but costs 25% of the 

potentially more effective but more costly intervention. In an environment 

of tight economic control on healthcare spending it is important to 

evaluate not only the effectiveness but also the cost-effectiveness of Ql 

implementation strategies.

The lack of detailed prior knowledge of local barriers to changing practice 

is unlikely to have changed the methods or approaches adopted in these 

interventions. Resolving many of these barriers requires long term 

investment in primary care IT, personnel, building and structures as 

outlined in the 2001 Primary Care strategy.^®® Also, incentivising or
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actively rewarding good practice and broader public education may be 

useful and should be evaluated.

Mason et aP®̂  in a review of implementation literature up to 2002 felt 

there were many questions unanswered regarding factors that influence 

effectiveness and their interplay with strategies to modify practitioner 

behaviour. The authors observed that “in terms of the process of 

implementation, routine mechanisms to monitor, feedback and reinforce 

change should be in place, those delivering the intervention should have 

appropriate knowledge and skills, and interventions should be adequately 

funded.” In this study the interventions were too short term and were 

conducted in a health care system with no regular monitoring or feedback 

to practitioners.

Finally, the use of the HSE-PCRS pharmacy claims database has its 

limitations. In particular, disease specific quality prescribing indicators 

and sun'ogate markers of disease need to be validated in clinical 

practice. However, over 80% ofGP practices in Ireland are involved in 

the HSE-PCRS scheme and it is the most nationally representative of 

any primary care database in Ireland. Prescribing feedback services in 

other countries use similar databases to influence and monitor GP 

prescribing practice.®^’®̂

10.3 Future in Primary Care

Primary care, similar to other areas of health care, is subject both to 

increased public accountability and quality improvement.^®^ In an 

intemational context, efforts to improve quality in primary care, including 

prescribing, has switched from an individual GP focus, e.g. audit and 

feedback, to comprehensive systematic strategies (external supervision, 

regulation of medical practice, national system of practice guidelines and 

standards, effective use of information systems, active professional 

involvement in quality improvement activity, systematic use of financial 

and other incentives).^®^ In many respects Ireland has lagged behind
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many other developed countries in developing a systematic approach to 

quality improvement in primary care, including monitoring and 

performance feedback to practitbners. This project focused on just one 

aspect of primary care, prescribing, but it is estimated that up to 90% of 

consultations in primary care result in a prescription.'*^

10.4 Recommendations

Based on the results in this research study, including the cost- 

effectiveness analysis, GP evaluation and a review of the associated 

national and international literature related to prescribing and quality 

improvement in primary care, the following recommendations are 

proposed:

> To develop a national postal prescribing feedback service 

providing GP practices with individualised information on their 

prescribing for specific target areas identified as national 

healthcare priorities and amenable to prescribing feedback.

> The service should be independent and objective with close 

collaboration between the GP organisations (ICGP), the 

Department of Health and Children and the HSE including the 

HSE-PCRS in order to achieve a consensus on areas for 

prescribing feedback and set performance targets.

> An integrated approach to health information should be adopted, 

ideally, with the prescribing feedback service linked to the current 

NMIC, with the aim of providing GP practices with consistent and 

clear information.

> In the long term, it would seem appropriate that such an 

information service (prescribing feedback and drug information) 

would be part of the new Health Information and Quality Authority 

(HIQA).
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> The development of a national prescribing adviser service, using 

academic detailing principles, should be further evaluated once a 

background of ongoing prescribing feedback is established. It is 

likely that the most efficacious and cost effective application of 

such a service is to extend its remit beyond prescribing and target 

disease preventive strategies in primary care.

> Initially a prescribing feedback service would rely on postal 

delivery, but with increased computerisation of GP practices, an 

online web-based service would replace postal delivery. The aim 

would be to develop an interactive web-based service, ensuring 

confidential access, e.g. each GP practice has its own unique 

password and access only to their data. The service would provide 

a standardised feedback with individual GP practices 

benchmarked against the top 10% performance or national 

targets. In addition the service would albw GPs to conduct their 

own prescribing audits, identify individual patients within their 

practice who may not be receiving appropriate treatment, monitor 

trends over time, question their performance against quality 

indicators.

> Once the credibility and robustness of the prescribing feedback is 

established GP performance on quality prescribing indicators 

could be used as part of a wider quality improvement strategy in 

primary care linked to targets and incentives, similar to the Quality 

and Outcomes Framework in the

> Prescribing feedback and quality prescribing indicators may be 

compatible with the aim of HIQA to ‘Implement a programme of 

quality assurance reviews for hospitals, primary care, general 

practice etc. (www.hiqa.ie).

> Such a service shoukJ be subjected to ongoing evaluation by the 

key stakeholders including GPs, the Department of Health and 

Children and the HSE.
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>  In the future, with the focus on integrated health care information 

and the linkage of key national databases and disease registries, 

this service could provide GPs with an overview of their patient 

outcomes. This would facilitate both practice level and national 

audit linking patient outcomes to prescribing history and disease 

management.

10.5 Conclusion

Quality improvement and public accountability is likely to become a more 

prominent feature of primary care in Ireland. This study has used a 

readily available source of information to provide GPs with an overview of 

various aspects of their prescribing practice. Participation in the study 

achieved short term changes in some areas of practice, but the inclusion 

of academic detailing did not have a significant impact above postal audit 

and feedback. Prescribing feedback in isolation is unlikely to achieve 

large scale changes in practice. However, as part of an integrated 

strategy of quality improvement, which actively targets identified barriers 

to change, sets performance targets and rewards good practice, 

prescribing feedback can be a useful tool to initiate change and monitor 

performance.
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DEPARTMENTS OF PHARMACOLOGY AND 
THERAPEUTICS & PUBLIC HEALTH AND PRIMARY CARE

Rathm^ @P PrmrHibig BtiHfy
Quality Prescribing indicators Dr. Num:

I A quality prescribing indicator is a measurable element of practice performance for which there is evidence or 
I consensus that it can be used to assess quality and hence change in quality of care provided.^

Quality indicators used in this bulletin include ■ Generic prescribing 
■ Antibiotic prescribing

f  All orescribino data relates to the GMS database from Nov2003 to Oct 2004.

Generic prescribing
Generic Drugs are drugs whose original patent has expired and they can be manufactured by other 
companies. For the purpose of this bulletin ‘generics’ describes both pure and branded generics.
Generic prescriptions on the GMS scheme in 2003 in Ireland accounted for 19% (branded 
generics 15%, non-branded 4%) of all prescriptions. Compared to other European countries, such as 
the UK with a rate of 69% in 2000, Ireland has a low rate of generic prescribing. Generic prescribing 
could be increased by as much as 21% on the GMS scheme alone if proprietary preparations were 
substituted for their generic equivelant.^
Why use generic drugs?

'The primary motivation behind generic prescribing is cost containment within the healthcare system 
without any alteration to the quality of care.For the GMS scheme in 2003 there was the potential to save 

Japproximately €12.7 million on the drug budget if the cheapest generic equivalent was substituted for the branded product 
Wthe top 30 most frequently prescribed drug^.

Ve they safe?
Generic products will only be awarded a product licence if they are proven to be bio-equivalent to the brand leader. They are 
subject to the same regulatory requirements, which are the same throughout the European union.
Can you always substitute generics for the branded product?
•xercise caution with modified-release, combination products and drugs with narrow therapeutic range, 
w the follow/ing drugs it is recommended that the same products (either branded or non-branded) be consistently used e.g. 
arbamazepine, phenytoin, theophylline, cyclosporin, lithium.
(I! modified release preparations e.g. nifidipine and diltiazem should be prescribed by their brand name due to the difficulty 
bimulating such doigs.

Five of the most expensive branded drugs with a generic equivalent on the GMS list:
Fig 1: A comparison of your individual (GP) and ERHA total prescribing 

rates for 5 of the most expensive drugs with a generic equivalent.
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The drugs in this graph have 
the greatest potential for 
increasing the level of generic 
prescribing.

These are among the most 
frequently prescribed and 
costly of the proprietary drugs 
with a generic equivalent.

You prescribe less of these 
drugs compared to the ERHA 
average.



Generic prescribing continued: /*
Table 1: Potential cost savings by substitution of the cheapest generic equivalent.
This table reflects your individual prescribing costs for the top 5 most expensive drugs with a generic equivalent and the 
potential savings to your prescribing if the cheapest generic was substituted.

Proprietary Drugs with 
generic equivalent

Cost of your 
prescribing for Nov 

2003-0ct2004 
€

Cheapest generic available 
(unit cost €)

Potential savings 
if cheapest 

generic used 
€

Potential savings 
as 8% of the 

total actual cost 
%

Pravatin 10mg =0.65
Pravamel 20mg =1.25

Pravastatin 14,334 Pravamel 40mg = 1.56 2,758 8.5
Losepine 10mg =0.68

Omeprazole 10,377 Lopraz 20mg = 1.03 3,266 10.0
CIpramil lOmg =0.49

Citatopram 4,015 Citrol 20mg = 0.73 929 2.8
Beclazone 250mcg = 10.7
Beclazone 100mcg = 12.2

Beclomethasone Inhalers 2,231 Beclazone I 50mcg =6.25 840 2.6

Nimesulide 1,633 Mesulkj
1

10Omg = 0.35 135 04
Total cost for 2003 -2004 Potential cost saving

32,590 for vour practice 7,928 243

Is there Scope to increase your current level of generic prescribing?
Fig 2: A Breakdown of your generic prescribing of the 5 most expensive drugs by preparation classification
(generic, proprietary with generic equivalent, proprietary version of the drug with no generic equivalent).
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■  Generic

> In general there is a low level of generic 
prescribing.

> You prescribe more generics for older drugs 
such as beclomethasone, but the cheapest 
alternative is not always used.

>  The generic equivalent for pravastatin was 
only introduced in August 2004 so it is not 
expected to be reflected here.

> An increase in generic prescribing can help 
control your daig budget cost thus helping to 
keep within or below budget, such savings 
can be recouped for your practice through 
the Indicative Drugs Saving Scheme.

1

> There is the potential to increase generic prescribing in your practice.

>  The greatest saving would be realised if  you increased generic prescribing for pravastatin, 
omeprazole and beclomethasone.

>  You have the potential to save nearly € 8,000 over 1 year if  the cheapest generic equivalent 
was substituted for the above drugs. This figure is an underestimate as it only relates to 
patients receiving the 5 most expensive drugs with a generic equivalent on the GMS scheme.



Antibiotic prescribing
> Antibiotic consumption in Ireland has increased by 13.4 % over the last 3 years'”.

> It is estimated that 50% of antibiotics prescribed maybe unnecessary®

> In 2002 a European surveillance antimicrobial consumption study (EASC) placed Ireland in the medium 
range of usage. France had the highest and the Netherlands the lowest use of antibbtics.

> In Ireland there is predominant use of penicillin/beta-lactamase combinations, other broad spectrum 
penicillins and 2™̂ generation cephalosporins.

>This pattem of antibiotics prescribing is associated with higher levels of resistance. ^

> Penicillin resistant Streptococcus Pneumonia (PRSP) is the most common community antimicrobial problem, 
but in 2003 - 2004 only 11% of Strep, pneumoniae had true penicillin resistance

 ̂ > A comparison o f antimicrobial susceptibility o f lower respiratory tract pathogen between the UK and Ireland 
concluded that susceptibility to most antimicrobials including penicillin remains high in Ireland but is lower than in 
the UK*.

What are the markers of good practice or quality prescribing for antibiotics?

A low rate of overall antibiotic prescribing -  only use when necessary.

Avoid new generation antibiotics - Second & third generation Cephalosporins e.g. cefaclor, cefprozil,
cefuroxime axetil, cefixime, cefpodoxime 
New Macrolides -  Telithromycin 
Quinolone e.g. Ofloxacin, ciprofloxacin 

Reasons: Safety and efficacy: Less well established in a community population compared to older
compounds.

Resistance: Wide spread use will shorten the time until resistance develops
Cost: They are considerably more expensive than older antibiotics with an

unproven record of superior benefit in situations where the organism 
causing the infection is unknown.

A high rate of prescribing of first line treatment antibiotics i.e. narrow and broad spectrum penicillins 
(penicillin, amoxicillin erythromycin/clarithromycin) compared to second line antibiotics i.e. combination 
antibiotics (co-amoxiciav), second/third generation cephalosporins or quinolones

What is your pattern of antibiotic prescribing?

Fig 3: A Comparison of your antibiotic prescribing compared to the ERIHA
1600

1400

« 1200
□  Other

■  Quinolones

■  Cephalosporins

■  Combinatlon+beta- 
lactamase inhlbator

□  Macrolides

■  Penicillins

> Your overall rate of antibiotic prescribing is 
lower than the ERHA average.

> Your preference is for second line 
antibiotics i.e. combination antibiotics (co- 
amoxiclav), cephalosporins and quinolones.

> Your prescribing rate for combination 
antibbtics is nearly 1.5 times that of the 
ERHA average.

> You prescribe comparatively less first line 
antibiotics i.e. penicillins and macrolides 
(erythromycin) than the ERHA.

> Cun'ent recommendations are to reduce the 
overall rate of antibiotic prescribing.

> Second line antibiotics should only be used 
if there is failure of first line antibiotics or 
known resistance.



Antibiotic prescribing cont’d
What are the current recommendations?

There are no national antibiotic prescribing guidelines for Ireland. The working group on the ‘Strategy for the control of 
antimicrobial resistance in Ireland’ (SARI) are expected to produce community antibiotic guidelines in the next few months
This infonnation is based on UK antibiotic prescribing guidelines.'’and in liaison with SARI 
The majority of antibiotics are prescribed for respiratory conditions and otitis media

> Simple coughs & colds -No antibiotics
> Viral sore throats - No antibiotics > If group Afi haemolytic streptococcus suspected (3 out of the 4 following symptoms 

history of fever, tonsillar exudates, no cough, tender anterior cervical lympdadenopathy) -  phenoxymethylpenicillin is 
recommended.

> Acute bronchitis - antibiotics have minimal effect, cough & sputum production reduced by half a day .If antibiotic 
deemed necessary penicillin 500mg is recommended (low dose more likely to select out resistance)

> Those with persistent cough should be tested for pertussis
> Acute exacerbatbn of COPD/bronchitis -  if history of increase in punjlent sputum -  Amoxicillin is first choice
> Co-amoxiclav reserved for clinical failure of first line antibiotics.
> Suspected pneumonia -  pulse>100/min, respiratory rate>24 breaths /min, temp>38°C, focal consolidation on chest 

examination, high index of suspicion in elderly and chronic lung disease patients
Sputum specimen should be obtained in suspected cases
Antibiotics treatment depends on severity of pneumonia infection. Mild: - Amoxicillin, or co-amoxiclav or macrolide e.g. 
clarithromycin. Moderate:- Quinolone e.g. moxifloxacin. Severe:- Hospitalisation for intravenous antibiotic treatment

Otitis IVIedia 85% of cases will resolve spontaneously. Cochrane meta-analysis estimated that between 7-20 children will 
need antibiotics to achieve a benefit in one child °.
Acute Otitis Media(AOM), diagnosis i f : (a)recent abrupt onset of symptoms, (b) middle ear effusion, (c) middle ear 
inflammation, distinguish from otitis media with effusion.
> Children>6 mths: Supportive treatment with analgesia & ‘watchful waiting’ approach.
> If symptoms>2/3 days or severe -  amoxicillin 80-90mg/kg/day BID/TID, for 5 days if >2 years. For 10 days if <2 years(

complications. Waiting not recommended in children <6 months.
> Second line treatment e.g. co-amoxiclav is reserved for those particularly ill or failure of first line therapy.

[There is the potential to save at least €7,928 per year if prescribing for the] 
five most expensive drugs with a generic equivalent was increased, 
especially pravastatin, omeprazole and beclometasone inhalers.

Reduce antibiotic prescribing further.

Avoid new generation antibiotics.

Use penicillin or a macrolide antibiotic as first line treatment.

Co-amoxiclav, second I third generation or quinolones should be reserved 
for cases of know antibiotic resistance or failure of first line treatment.

1. WHO A conceptual framework for constructing prescribing quality indicators:2004 
@euro.who.int

2. Tilson L Eur J Health Econ 2004, www.ncpe.ie
3. TilsonL Ir Med J 2003 96(6):176-179
4. Generic prescribing. 6 number 3. 2000 yvww^tL9rQfiSiis/cnnicalinformation/nnnlc
5. Antibiotic Consumption on the GMS Scheme www.ncpe.ie
6. Compass Therapeutic notes-infection parti 2004 www.centralserviceagencv.n-i.nhs.uk
7. Cunnev Epi-insioht 2004 volS (4) www.ndsc.ie
8. Reynolds J antimicrobial chemotherapy 2003 52 931-943
9. Cunney R Irish Medical News Dec 2004

"That's right, Keryi. EverytMng happensfor a rsason, 
but no om has a cku what it isl"



Antibiotic & generic drug 
powerpoint presentation

Rational Prescribing Baekgroumt
• Prescribing of medicine commonest

Use of pharmaceuticals in such as a intervention
manner that the outcomes of therapy.
both clinical & economic, are optimal
given the present state of knowledge

V- r - ' f  * - y . ,

Backgroiin4:.:,.c;;\4v/.'
- ♦  ■ G O p f e f C H  'is# ' fMearverift i r

• 3.1% of hospital admissions due to drug-
related adverse effects • Rising cost of community drug budgets



Background

• 2002 GMS drug payments €550.89 million
(Tilson 1 2002)

Background

• Inappropriate prescribing for chronic 
conditions, e.g. CVS, diabetes, Gl 
symptoms

-  ■ : :

• Nearly 50 % under prescribing of statins in 
at risk groups (Teeling 2005)

to

;i?K ^:-j^- • ■2';-iv:
Increasing resistance to antimicrobial 
therapy

Rational prescf̂ ng Indicators

Quality prescribing indicators:

Measurable element of practice 

Evidence & consensus 

Detect quality & change

'poK 'T jvn  ^
u n d e r s tm id
RATIONAL?

O u a il l^ y  p r o s o r lb ln g i  
Indlcstor surwy

1 St A high rate of corticosteriods 
prescribing to bronchodilators in 
moderate to severe asthma

2nd A high rate of statin prescribing 
in patients on aspirin and a 
nitrate

3rd Low rate of benzodiazepine 
prescribing for prolonged perbds



Quality indicators used
Generic prescribing ------- • Cost conscious

prescribing 

(ranked 4*” in survey)

Antibiotic prescribing —  * International
consensus to reduce 
& control antibiotic use 

(ranked 8'  ̂ in survey)

External VaJidty: Internationally used markers of

(HJality/rational prescribing

[A uLU

what is it about

V 17% increase in Drugs budget in 2003

>19% generic prescribing in Ireland,
only 4% pure generics

• low compared to most other EU countries 
e.g. UK 69% pure generic prescribing

>21 % potential to increase generic prescribing on GMS

> Potential Cost saving € 12.7 million in 
2003 on the GMS scheme alone (Tiison2003
data)

Our Aim
• To promote generic prescribing

How
• Targeting top 5 most expensive proprietary drug 

with a generic equivalerit

• Increase awareness of the generic options

• All data based on GMS data from Nov 2003 -  
Oct 2004

Prescribing of most expensive 
proprietary drugs with) a generic 

equivalent

■ GP
■ ERHA

GP proportioa of generic prescribing

ioo%

There is a low level of generic prescribing

You PTBBCf t w  more q w i fteB for th« •.a , faeclomethesone.



ERHA proportion of generic 
prescribing

□  Proprietary
wth no
genenc
equrvelert

Propneiary
Mth a oenenc
equiveiert

Genenc

Potential cost saving
Proprietary drug 
with generic equiv

Actual
cost

€

Cheapest
generic

Saving /  
generic used 

€

% of actual total 
cost

Pravastatin 14,334 Pravadn 2,758 8.5
Omeprazole 10,377 Lopraz 3,266 10.0
Citabpram 4,015 Citrol

Citramii
929 2.8

Becbn«thasone 
ir> halers

2,231 Beclazone
250
Beclazone 
easi breth

840 2.6

Ntmesuide 1,633 Mesufde 135 0.4

Total cost 32,590 Potential
savings

7,928 24.3

Summary
There is the potential to increase generic 
prescribing

■ ; f^ T h e  greatest savings would be realised if you 
increased generic prescribing for pravastatin,

nomeprazole and beclomethasone Inhalers 
You have the potential to save € 7,928 if the 
cheapest generic equivalent was substituted for 
the top 5 most expensive drugs

T U S S K K t t t lW r S R V I Q
WEWMnWWilM 
MEMUL PHHUiOII 
*mnpfWi'a»

AnWotic prescrttting
• Antibiotic consumption in ambulatory care 

is up by 13.4% in last 3 years

• Compared to the rest of Europe Ireland is 
in the ‘medium range’ of antibiotic usage

Oatpatlents antibiotic use in Euroine

I

> ^ /  ' / / / / / / < / / / / / / /

Goos&ens 2005 Lar^et



Why worry
“Resistance has emerged to every 
antibiotic class and analogue that
has been marketed” (Livermore 2004)

PiMms tf agfiiDfjc jKsoUj B
• Few narrow spectrum antibiotics
• 51% of total penicillin use is combination 

antibiotics i.e. co-amoxiclav
• 18 % increase in cephalosporins(2™'/3'^ 

generation)
• There is a direct relationship between 

antibiotic use and level of antibiotic 
resistance

in troftsunti
Data based on blood or CSF laboratory samples 

EARSS September 2004 data

• Irelands pattern of prescribing is associated with higher 
levels of resistance

• S.Pneumoniae -  Penicillin resistance 11.1%

• E Coli -  Resistant to 3^ generation cephalosporins 
1.4%, to ciprofloxacin 13.4%, gentamicin 6%
-  Resistance to this organism in particular seems to t>e 

increasing

• Saphylococcus Aureus - MRSA 43%

I
4
i

«> M IX4 10
-.M AMKi iM k

6. U»4 <ii>d pKV*klX« of
AT Aim tU M  l if t r tosiin : < /  :n <  (V n m ittr .r l fm lm rl m  f  ian<«-. n r
m i Hmm>«v .IL  k > 4 m 4 ll IIj M III  IUJ>unilHXJK^r«. llMH>HlMtUKV n  K otuv iliS I
IV <K lrt«Ur>4of«r.

Antimicrobial susceptibility of 
community acquired lower 
respiratory tract pathogens 

in UK & Ireland
Reynolds R e( al Journ^ of antimicrobiai chemotf>erapy 2003

• Ireland has lower rates of antimicrobial 
susceptibility compared to UK

• Yet susceptibility to most antimicrobials 
remains high in Ireland

• There is no note worthy increase in 
penicillin non-susceptibility



Breakdown of antimicrobial 
susceptibility

Organism Antibiotics UK
% susceptibie

Ireland
% susceptibto

Streptococcus pneumonia B-beta ms 02*100 68-99
Peniciltn 92.8 67.8
Erythromycin 8G 78
Tetracyciine 93 82
FKioroquirKAines 04-100 94-100

HaemophlKs influenzae B-lactams (exception cetador) 79-100 Simlar
Erythromycin 96

Tetrscyckne 07
Trimethoprim 80
Fluoroquinolones 00

M orsxeb catsrrt«8s Ampicilin
Co-amoxicliv
Cefotaxime
Erythromycin
FkoraquindonM

0

>00

SimHtr

Our Aim
• Reduce overall rate of antibiotic 

prescribing
• Avoid new generation antibiotics
• Higher proportion of first line antibiotics 

(penicillins & erythromycin) compared to 
second line antibiotics (co-amoxiclav, 
cephalosporins & Quinolones)

Individual antibiotic prescribing

i »oo

a □ Oth«r

■ Qulnolon**

■ C«pK«losporlns

lactam* •• tnhlbator 

a M«orotl<te»

Comments

Your overail rate of antibiotic prescribing is b^er than the ERHA 
average.

Your preferer)ce is for second Ine antibiotics i.e. combination 
antibtotics (co-amoxiclav). cephabsporins and quinobnes.

Your prescribing rate for combination antibiotics is nearly 1.5 times 
that oT the ERHA average.

You prescribe comparatively less first ir>e antibiotics i.e. penicillins 
and macroldes (erythromycin) than the ERHA.

Current recommendations are to reduce the overall rate of antibiotic 
prescribing.

Second line antibiotics should only be used if there is failure of first 
ine antibiotics or known resistance.

Tune in for the 
exciting conclusion

Summary
• There is the potential to save nearly €8,000 on 

your drugs budget
-  The majority of these savings can be realized if the 

cheapest generic for the following drugs are used, 
pravastatin, omeprazole, beclomethasone inhalers

7,928

• Efforts should be made to reduce antibiotic 
prescribing

• If antibbtics are required use narrow spectrum 
antibbtics instead of combinatbn antibiotics or 
cephabsporins or Quinobnes
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Appendix two

CVD preventive therapies 

Postal bulletin & Academic detailing powerpoint slides
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DEPARTMENTS OF PHARMACOLOGY AND 
THERAPEUTICS & PUBLIC HEALTH AND PRIMARY CARE

Quality Indicators in this bulletin include
■ Prescribing in Cardiovascular disease(CVD)
■ CVD prevention in Diabetics

All prescribing data relates to the GMS database from Nov 2003 to Oct 2004.

 Quality prescribing in CVD
In 2003 mortality from cardiovascular disease (ischemic heart or cerebrovascular disease) accounted for 
27% (7903/28823) of all deaths in Ireland A World Health Organisation survey in 2000 placed 
Ireland among the 10 countries with the highest mortality rates for CVD
Management of CVD focuses on 1) Identification of patients at high risk 2) Risk factor modification 
through a combination of lifestyle changes and phamnacological therapies to prevent thrombosis, control 
hypercholesterolemia and hypertension.
Who is in the target population for primary & secondary prevention?
1) Patients with established CVD i.e. coronary heart disease, cerebrovascular atherosclerotic disease 

or peripheral artery disease.
2) Asymptomatic individuals with single or multiple risk factors for CVD resulting in a >5% risk of a fatal 

CVD event over 10 years.
Multiple risk factors; gender, age, blood pressure cholesterol, smoking (SCORE Risk charts). 
Single significant risk factors; Cholesterol>8mmol/l, blood pressure>180/110 mmHg, diabetes®.

3) Familial predispositton to CVD i.e. early onset of CVD in men<55 or women <65 years .
Identifying patients with established CVD on the GMS database:
The GMS data is not diagnosis linked therefore combinations of drug therapy are used as surrogate markers for disease.
I Antiplatelet therapy (aspirin or clopidogrel) is standard of care for patients with established CVD . 80% of patients in the 
I Heart watch scheme were on aspirin on their first visit In additton coronary artery vasodilator or antianginals (nitrates and 
'nicorandil) are solely used for the relief of angina. The population selected includes all patients aged 35 years or older on an 
antiplatelet agent plus or minus a coronary artery vasodilator.
Markers of quality prescribing in CVD are:

• A high rate of antiplatelet prescribing (aspirin or clopWogrel) in patients on antianginal drugs (Nitrates/Nicorandil).
• A high rate of lipid lowering drug prescribing in patients with CVD.
• A high rate of antihypertensive drugs prescribing (ACE inhibitors. Beta blockers etc) in patients with CVD

Fig 1: Your prescribing rate of cardiovascular medication compared to the 
ERHA average. Data is stratified by age (patients (pts) age 35-64 & 65+ yrs)

Dr. Num:

700 T----------

0.300

■  GP (pts 35- 
64 yrs)

■  ERHA(pts 
35-64 yrs)

■  GP (pts 65+ 
yrs)

□  ERHA (pts 
65+yrs)

lAntihypertensive agents: Ace inhibitors, angkjtensin antagonists(AIIA), Beta blockers, 
^ calcium channel bkx:kers (Ca Ch blockers), Diuretics.

> This graph compares your rate of 
prescribing of CVD medication to the 
ERHA average.

> The data is stratified by age and 
adjusted for individual GP GMS 
population size.

> The data captures information on both 
primary and secondary prevention.

> Your prescribing of antiplatelet, 
cholesterol lowering and anti
hypertensive drugs in the young 
population (35-64 yrs) is lower than the 
ERHA average.

> Your rate of prescribing of these dnjgs 
for patients aged 65 plus is similar to 
the ERHA average.



Risk reduction in CVD
Condition Increased risk of vascular events in patients with established CVD
Risk Reduction Estimated risk reductton in serious vascular events was 36 per 1000 treated for 2 yrs in patients with 

CVD treated with an antiplatelet agent*®*
Which Therapy Aspirin in virtually all patients with clinically established CVD is standard of care* *̂

Clopidogrel (plavix) in high risk patients e.g. recent Ml, stents or stroke is more effective than aspirin. 
However major bleeding may be more likely and more difficult to control

Condition Hyperlipid aemia
Physiological target General population Total cholesterol<5.0 mmol/l 

Established CVD Total cholesterol<4.5 mmol/l 
LDL <2.5 mmol/l

Risk Reduction 19-31 % risk reduction in serious vascular e v e n t s .
Which Therapy Statins can effectively address the problems of dyslipidaemia, lower triglyceride and LDL cholesterol 

and increase HDL cholesterol
In 2004 Heartwatch reported that 30% of patients continued to have elevated cholesterol (> 5mmoM) 
despite statin therapy. Recent clinical trials suggested benefits in lowering cholesterol <4.5mmol/l. 
This is unlikely to be achieved with older low dose statins e.g. Simvastatin or Pravastatin 10mg ®

Condition Hypertension
Physiological target If risk CVD>5% / End organ damage / BP >180/110 mmHg Goal BP<140/90mmHg
Risk Reduction 15% risk reduction in coronary events, 40% risk reduction in s t r o k e s .
Which Therapy Research suggests that the majority of patients require combination antihypertensive therapy to 

achieve treatment goals. The British Hypertension society recommends an AB/CD algorithm for drug 
selection
If<55 yrs Step 1: A=ACE inhibitor / Angiotensin receptor blocker(AIIA) OR B=Beta blocker 
If ^5yrs C=Calcium channel blocker OR D= Diuretk;

Step 2: (A or B) + C or D
Step 3: (A or B) + C + D (/=0R ; +=Add)

> Using your GMS number we identified 167 patients who were receiving an antiplatelet therapy (aspirin or clopidogrel) with 
or without an antianginal (nitrate or nicorandil).

> 12% (5/41) of patients on antianginal therapy were not receiving an antiplatelet or anticoagulant. The ERHA average is 17% 
(2641/15760) for non-prescribing of antiplatelet drugs in patients on antianginal therapy.

> 57% of CVD patients were not receiving a statin (see fig. 2) compared with 50% in the ERHA.

> Your prescribing of antiplatelet agents and statins is similar to the ERHA average, but optimum treatment targets are for 
virtually all patients with established CVD to be on these therapies

> The majority of your patients are receiving antihypertensive medication (fig 3). Regular monitoring is required to ensure 
treatment targets are achieved especially in patients not on an antihypertensive agent.

Fig 2: % of patients in your practice with CVD not receiving 
a statin (orange area) compared to ERHA average (actual 
patient numbers on chart).

Fig 3: % of patients in your practice with CVD not 
receiving an antihypertensive agent compared to ERHA 
average (actual patient numbers on chart).

100% 

90% 

80% 

^  70%

«  60%  ̂

2  50%

1 40%

■ 30% - 

20% 

10% 

0%

96 31993

D CVD pts not 
on a statin

I CVD pts on 
on a statin

ERHA

12614

in 70%

S 60%

"  50%
CVD pts on
BP agent

ERHA



CVP prevention In Diabetics
The prevalence of diabetes especially type II is increasing world wide as a consequence of an aging population and the 
global increase in obesity. Cardiovascular disease kills over 70% of patients with type II diabetics' \  Efforts to reduce 
mortality in this group of patients have focused on management of hyperglycaemia and CVD risk reduction.

Primary prevention in type I! or type 1 diabetes with end organ damage e.g. microalbuminuria:
1 Condition T reatment 

targets
Therapies

Hyperglycaemia HbA1c (%) <6.1 
Fasting glucose 
^  mmol/l

Diet, weight loss , exercise, metformin and acarbose especially in obese patients 
may be effective in delaying the progress from glucose intolerance to type II 
diabetes

Dyslipidemia Choi <4.5 mmol/l 
LDL <2.5 mmoM

Multiple trials have demonstrated a greater risk reduction in CVD for diabetic 
patients treated with statin therapy compared to non-diabetic patients A statin is 
recommended for all type II dialsetics or type 1 with end organ damage

Hypertension B/P
<130/80mmHg

ACE inhibitors or angtotensin II receptor antagonists (AHA) are recommended for 
B/P control. They also may have separate renal and cardiac protective effects. 
Combination therapy is often required, 2*̂  line treatment should be a diuretic.
( 12.16,17)

Procoagulant
state

Aspirin 75mg for 
all diabetic 
patients

There is evidence of raised levels of coagulation factors e.g. fibrinogen in diabetics. 
Data suggests that diabetes patients experience greater benefit when treated with 
aspirin than non diabetic patients

Markers of Quality prescribing in patients with diabetes:
Data analysis is restricted to patients over 35 years of age on insulin or oral glycaemic therapy

• High rate of aspirin prescribing
• High rate of statin prescribing
• A high rate of ACE inhibitor or angiotensin II receptor antagonists (AHA) use relative to other 

antihypertensive agents (Beta blockers, calcium channel blockers, diuretics).

► 27 patients on diabetic medication were identified using your GMS number

► 44% of these patients were not on antiplatelet medication, while 59% were not receiving a statin (see fig 4&5). 
The ERH A average for non-prescribing is 35% for antiplatelet therapy and 41 % for statins in diabetics.

► Your prescribing of these therapies is below the ERHA average.

► Current targets are for 90% of patients at risk from CVD including diabetics to receive preventative therapy.

Fig 4: Your prescribing of antiplatelet therapy in Fig 5: Your prescribing of statins in diabetic patients
diabetic patients compared to the ERHA average compared to the ERHA average
(actual patient numbers on chart). (actual patient numbers on chart).

f
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(0
c
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(0
Q.
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20%
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GP

4262
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■ Antiplatelet
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B No statin
therapy
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therapy

O 40%
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Fig 6:% of diabetic patients receiving an antihypertensive 
agent compared to the ERHA average (actual patient 
numbers on chart) Some patients receive more than 1 
antihypertensive

100%

90% 5 2263 O N o  BP

80%
treatment

(A 70%

S 60%

2  50%

19 7960 O Other BP 
treatment

O 40% H  ACE/AIIA

SS 30%

20% 14 7762

10%

GP ERHA

> Over 85% of your diabietic patients are on 
antihypertensive medication.

> This is evidence of good practice

> Over 35% of them are on an ace inhibitor or 
angiotensin antagonist.

> ACE inhibitors or AllAs should be considered if 
there is evidence of microalbuminuria or other 
end organ damage

i

ACE/AIIA= ACE inhibitors, angiotensin antagonists(AIIA), 
Other BP =Beta blockers, calcium channel btockers. diuretics.

Overall your prescribing of preventative therapies is lower than ERHA 
average.

12% of your patients receiving nitrates or nicorandil and 44% of diabetic 
patients were not on an antiplatelet therapy.

Recommendations are for virtually all patients with established CVD or 
diabetes (type II or type I with end organ damage) to receive antiplatelet 
therapy.

57% of patients with CVD and 59% of diabetics were not receiving a statin. 
Current treatment targets are for over 90% of at risk patients to receive a 
statin.

rThe majority of your CVD and diabetic patients received an 
antihypertensive agent.

Aggressive hypertension management is advised in all patients with CVD 
and diabetes before end organ damage occurs.

I Ace inhibitor or angiotensin II receptor antagonists (AilAs) are believed to 
offer renal protection for diabetics.

1. Central statistics office 2004 www.cso.ie/statistics
2. WHO 2004 www.who/ch 12 Williams: Br J Cardiology 2004; 11:112-17
3. European guidelines on cardiovascular disease 13 Sarang S Mount Sani Jr of Medidne2004 71(6)375-383

Atherosclerosis 2004 173 381-391 14 Scarpello J. Br J Cardiology 2004; 11:138-143
4. Heartwatch Reoort 2004 www.doh.ie 15 Colhoun H. 2004 lancet vol 364 685-696
5. Antithromt)oticTrialists’ Collaboration BMJ 2002 :324:71-86 16 Barnett A Br J Cardology 2004;11:123-128
6. Diener H, Lancet 2004: 364;331-337 17 Andews P. BrJ Cardiology 2004;11:118-121
7. Plavix IPHA medicines compendium www.medidnes.ie
8, Packard C. Br J. Cardiology 2004:11 129-36.
9, Cannon C New Eng Jr Medicine 2004 350 (15) 1495-1504
10. Nissen SE JAMA 2004 291(9) 1071-80
11. Staessen JA. Eur Heart Jr 2003 24,504-514



CVD Preventive Prescribing 
powerpoint presentation

Iru ^ rn - ■ .cr comparisons
CHO death rates in 2000, men A women aged 35-74

< 4— M i /100.W

International CHD mortality trends 
in men, 1968-2001

Ire la n d

A u s tra lia

Why have CHD death rates 
halved since the 1980s?

Thrombolysis,
CABS,
Angiography

Wro!‘
Hypercholesterolaemia 
Hypertension 

> Smoking

INTERHEART Study

I SmokJog 
I Hypertension 
I ApoB/ApoAl ratio 

Abdom obesity 
t Diabetes 

Fruit &  Veg 
> Alcohol 
I Exercise 
I Psychosocial 
Other



Fig 2. CHD mortality fall in Ireland 1985 - 2000 explained by 
a) treatments in CHD patients & b) population risk factors 

Risk Factors worse -̂14%
O besity  (increase) 
Diabetes (increase) 
Physical a c tiv ity  (less)

4%
• 6 % 
f  4%

3763
fewer deaths ' ■

1985 2000

Risk Factors better -61%
Smoking 25%
Cholesterol 30%
Population BP fa ll 6%

Treatments -49%
A M I treo tm en ts 5%
Secondary prevention -18%  
H eart fa ilu re  -14%
Angina:CAB6 4 PTCA - 5% 
Angrna- Aspirin etc 3%
Hypertension drugs 1 5%
S ta tins  1' prevention - 1% 
Unstable angina 1%

o j f m  Q ^ o v m u is j^

B  E R H A (p ts  
35-64 yrs)

■  E R H A (p ts  
05+yra)

y I y

High rate of antiplatelet prescribing in 
patients on antianginals (nitrates or 
nicorandil)

High rate of statin prescribing in patients 
with CVD (antiplatclet +/- antianginal)

High rate of antihypertensive prescribing in 
patients with CVD

Meta analysis of 2B7 stucHes-135.000 patients at high risk of occlusive vascular 
event; (BMJ 2002)

Outcome: Serious vascular event (SVE) • Ml. CVA. Vascular related death

Results; Absolute Risk Reductwn;

SVE in pts with Acute Ml • 38/1000 pts treated over 1 month

SVE in pts with old Ml • 36/1000 pts treated over 2 yrs

SVE in Pts vrtth Acute CVA- 9/1000 pts treated over 3 vveeks

SVE m pts wth old CVA/TIA- 36/1000 pts treated over 2 yrs

SVE in other high risk pts • 22/1000 pts treated fro 2 years

Current European guidelines on cardiovascular disease 2004:

Prescribing of antiplatelet therapy 
in patients on antianginals. 

Your rates compared to ERHA
100%

90%'

80%'

70%

5 60%'

50%'

o 40%'
a*

30%'

20%'

10%'

0%'

■ Antian^al- 
aitiplatelet 
/aiticoagUart

■ Antianginal* 
antiplatelet/anli 
coagJant

r  167 CVD patients

12% of your patients 
on antianginals are r>ot 
on a anticoagulant or 
platelet inhibitor.

^ This compared to 17% 
in the ERHA

^Hovsever European 
guideline stress that all 
patients at risk should 
be on this therapy.



Therapeutic goals: Cholesterol <4.5 mmol 

LDL <2.5mmol/l 

Only 1/3 of patients achieve targets (EurotpiroM  study 2001)

Meta analysts of 10 studies • 79497 patients at risk of occlusive vascular 
event; (Br J Cbn pharmacol)

Outcome: Serious vascular event (SVE) - Ml. CVA. Vascular related death

Results; Reduction m

Major coronary events 27% (95% CI23-30%)

CVA 18%(95%CI10-25%)

Ail cause mortality 15% (955 Cl 8-21%)

Independent of gender, hypertension and diat>etes

European guidelines:

Statin prescribing in patients with 
CVD

57% Of youf patients Aere r>ot 
receiving a statin

^This is below the ERHA 
average

/►50S of patients with CVD vKere 
prescrit>ed a statin in The ERHA

^Treatment targets are for over 
90% of patients at risk to receive 
a statin therapy.

^ 30% of Heartwatch patients 
continued to have elevated 
cholesterol despite statin therapy

Antihypertensives in CVD
Therapeutic goal B/P <140/90

Meta-analysis -9 studies 62 ,605  patients 
Risk reduction

.  Coronary endpoints 15*23%

. Stroke 30-^0%

No significant difference betw een  agents optimum blood pressure  
reduction v/as the significant factor (Staesser> 2003 Euopean Heart Jounalf

44%  of patients in Heartwatch v/ere outside target B 'P  at first visit.
(Heartwatch r«port 2004)

Combination therapy often required to  achieve optimum blood pressure  
control

European guidelines:

Antihypertensive prescribing in 
patients with CVD

Over 70% of your patients 
with CVD received 
antihypertensive therapy 

^This IS betowthe ERHA 
average

^41% of HW patients failed 
to reach targets systofec B/P 
t)y fourfr visit

CVD prevention in Diabetics

> Diabetes accelerates cardiovascular risk
> 70% o f type II diabetics die from CVD
 ̂ Efforts to reduce mortality has focused on target 

driven CVD risk reduction
Cholesterol <4,5m m oI/f. LDL <2.5m m o!'l 
B'P  <130/80m m hg

Quality Prescribing Indicators 
. High rate of antiplatelet prescribing 
. High rate of statin prescribing 
. A high rate of ACE inhibitor/AIIA prescribing relative 

to other antihypertensives

Antiplatelet & Statin prescribing

^2 7  diabetic patients

*>Antipiatelet and stann prescribing is betowthe ERHAa./erage. 

Aij patients should receive these therapies



Antihypertensive prescribing in 
CVD

^Antihypertensive prescribing 
is similar to the ERHA average

^Over 35% of diabetc patients 
receive an ACE/AllA

'  Overall ycxjr prescribing of preventative therapies is 
(ovi/er than the ERHA average.

V 12 - 44% of at risk patients do not receive antiplatelet 
therapy.

57- 59% of at risk patients do not receive a statin.

'  Recommendations are for virtually all patients with 
established CVD or diabetes (type II or type 1 with 
end organ damage) to  receive these therapies

'  Aggressive hypertension management is advised in 
alTpatients with CVD and diabetes before end organ 
damage occurs.
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Table 1 Cost difference of proprietary and generic drugs for five targeted drugs.

Proprietary Generic Difference

Name Average 
Cost per 
tablet

€

Average 
cost per 
tablet

€

per
tablet

€

per pack 28 
tablets

€

Pravastatin' Lipostst 

10 mg 0.79

Cholstat 

Pravitin 

Pravamel 

Pravat, Byvat

0.63 0.16 4.48

Lipostat 20mg 1.52 As above 1.21 0.31 8.68

Lipostat 40mg 1.94 As above 1.53 0.41 11.48

Omeprazole Losec 10mg 0.93 Lopraz

Losepine

0.68 0.25 7.00

Losec 20mg 1.74 Lopraz Ulcid

Losepine

Losepine

1.21 0.53 14.8

Losec 40mg 3.50 Lopraz 2.53 0.97 27.16

Nimesulide AulinlOOmg 0.41 Mesulid

Mesine

0.33 0.08 2.24

Citalopram Cipramil 10mg 0.61 Ciprotan

Citrol

Citalopram

Ciprapine

Ciprager

0.47 0.14 3.92

Cipramil 20mg 0.97 As above 0.73 0.23 6.58

Cost per 
inhaler

Cost per 
inhaler

Beclome- Becotide 50 7.34 Beclozone 50 6.25 1.09 N/A

thasone inhalers
Becotide 100 13.85 Beclozone 50 12.16 1.69 N/A

Becotide 250 30.71 Beclozone 250 25.99 4.72 N/A
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Questionnaire evaluating first postal bulletin



Evaluating o f  the GP rational prescribing bulletin
PLEASE COMPLETED AND RETURNED IN THE PRE-PAID ENVELOPE.

I would appreciate it if you could take tfie time to complete this form. I will act on your suggestions 
for the next bulletin. If you do not have time to complete the form you can email any suggestions 
you m ay have to naughtc@tcd.ie.

Q1 Please indicate what you think o f  the 
information presented to you in the first 
bulletin (circle one)

Too little Just right Too much

Q5 Was the content o f  the bulletin relevant 
to your practice, (circle one)

Very Slightly Not Relevant

Q2 Indicate which bulletin format you 
would you prefer:

Prescribing feedback alone 

□
Or

Prescribing feedback with individual 
comments 

□
Or

Combination o f prescribing feedback with 
individual comments and evidence based

information □

Q6 Is there any additional prescribing 
feedback you would like to have seen in 
relation to antibiotic or generic 
prescribing?

Q3 Did you find the graphs on generic 
prescribing (circle one)

Very usefijl Slightly useful Not useful

Q7 What would you change or like to see 
in the next bulletin in the next bulletin?

Q3 Did you find the table on generic 
prescribing (circle one)

Veiy useful Slightly useful Not useful

Q4 Did you find the graph on antibiotic 
prescribing (circle one)

Very usefijl Slightly useful Not useful





I'l -4 ft



Appendix Five

Final questionnaire evaluating postal prescribing feedback

295





Evaluating of the GP rational prescribing bulletin
PLEASE COMPLETE THIS QUESTIONNAIRE AND RETURN IN THE PRE

PAID ENVELOPE.

Q1 Please indicate what you think of the 
information presented to you in the 2"* bulletin 
(circle one)

Too little Just right Too much

Q6 Which format would you prefer in the
future
(circle one)
Paper bulletin CD format Other 
Email copy Disc

Q2 Did you find the graphs on the prescribing 
of cardiovascular disease 
(CVD)medication(circle one)

Very useful Slightly useful Not useful

Q7 Would you like to see the bulletins 
continuing beyond the pilot project stage?

Yes No

Q3 Did you find the graphs on prescribing of 
CVD medication in diabetics (circle one)

Very useful Slightly useful Not useful

Q8 How frequently would you like to receive 
such a bulletin (circle one)

Not at all Once a month 
Every 2 months Every Quarter 
Every 6 months Once a year

Q4 Was the content of the bulletin relevant to 
your practice (circle one)

Very Slightly Not Relevant

Q6 Do you think the bulletins had an impact on 
your practice (circle one)

Yes No

If yes explain how?Q5 Would you make any recommendations to 
improve the current format of the bulletin

Q5 Overall do you think providing GPs with 
information on their prescribing patterns is 
(circle one)

Very useful Slightly useful Not useful
QIO Do you think a once off bulletin on a 
particular topic will have (circle one)

Q6 Do you think providing information in a 
paper bulletin format is an effective way of 
providing prescribing feedback?(circle one)

Very Slightly Not effective

A prolonged effect(>12 months) on my 
prescribing

Needs to be repeated at regular intervals 

Bulletins will not effect my prescribing

Please feel free to make any additional comments on the back o f  this page 
Thank you for your help and continued cooperation.
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Evaluating Outreach Visit in the GP rational prescribing study
PLEASE COMPLETE THIS QUESTIONNAIRE AND RETURN IN THE PRE-PAID ENVELOPE.

Dear Dr
I would appreciate it if you could take the time to complete this form. The evaluation is important in order to critically 
appraise this method of providing prescribing feedback to GPs. If you do not have time to complete the form you 
can email any suggestions you may have to nauQhtc@tcd.ie

Q1 Please indicate whether you found the outreach 
visits you received (circle one in each case)

Very useful Slightly useful Not useful

Q2 Did you find the content of the visit

Too much About right Too little

Q3 Please comment on the style of the presentation 

Was the power point presentation useful Yes No

Would you prefer discussion alone Yes No

Other comments:

Q4 How would like to receive prescribing feedback in 
the future (tick box)

a) Bulletin only

b) Bulletin plus visit

c) Visit only

d) None of the above

e) Other (please specify)

□
□□
□

05 What is your attitude to the outreach visit 
(tick as many statements as you agree with )

a) The visit encouraged me to read the bulletin

b) The visit reinforced the bulletin message

c) The visit encouraged me to examine
aspects of my practice

d) It encouraged me to change aspects of my 
prescribing practice

e) Had no effect on my prescribing practice

f) I felt it was a waste of my time

g) Any other comment

□
□
□
□
□
□

06 If the visits were to continue beyond the pilot stage 
how frequently would you like to receive such a visit (tick 
one)

Not at all I I Once a month | |

Every 2  months I I Every Ouarter I I

Every 6 months | | Once a Year | |

07 In future who would you like to receive the visits from 
a (tick one)

a) Doctor | |

b) Pharmacist □

c) Nurse | |

d) It does not matter as long as they □  
understand the data that is presented.

e) Other (please specify)

08 Do you think a once off visit & bulletin on a particular 
topic will have (tick one)

a) A prolonged effect(>12 months) on my prescribing | |

b) Needs to be repeated at regular intervals I I

c) This combination will not effect my prescribing | |

09  Would you make any recommendations to improve 
either the visit or providing GP with prescribing feedback 
in the future.

Please feel free to make any additional comments on the back of this page 
Thank you for your help and continued cooperation.
Yours sincerely,

Office use —
Gorina Naughton



Wf i %

'r > '
" ' ■ .  ■ ‘ : ^ 5> - ’ ■ ■ '



Appendix Seven

Article published in Family Practice August 2007



Family Practice Advance Access published August 1, 2007

€> The Author 2007. Published by O xford University Press. All rights reserved. For perm issions, please e-m ail: journals.perm i8sions@ oxfordjournals.org. 
dot: 10.1093/fam pra/cm  m 044

A clustered randomized trial of the effects of 
feedback using academic detailing compared to 
postal bulletin on prescribing of preventative 
cardiovascular therapy
Corlna Naughton, John Feely and Kathleen Bennett

Naughton C, Feely J and Bennett K. A clustered randomized trial of the effects of feedback using 
academic detailing compared to postal bulletin on prescribing of preventative cardiovascular 
therapy. Family Practice 2007; Pages 1-6 of 6.
Background. Interventions to promote prescribing of preventive therapies in patients w ith car
diovascular disease (CVD) or diabetes have reported variable success.
Objective, (i) To evaluate the effect of prescribing feedback on GP practice using academic de
tailing compared to postal bulletin on prescribing of CVD preventive therapies in patients with 
CVD or diabetes at 3 and 6 months post intervention and (ii) to evaluate the intervention from 
a GP's perspective.
Methods. Volunteer GP practices (n = 98) were randomized to receive individualized prescrib
ing feedback via academic detailing (postal bulletin plus outreach visit) (n = 48) or postal bulletin 
(n = 50). The proportion of CVD or diabetic patients on statins and antiplatelet agents/warfarin 
pre- and post-intervention was calculated for each GP practice. Multivariate regression with 
a random effects model was used to compare differences between the groups adjusting for 
GP clustering and confounding factors. P-Coefficients and 95% confidence intervals (CIs) are 
presented.
Results. There was a 3% increase in statin prescribing in CVD patients at 6 months post-inter- 
vention for both randomized groups, but there was no statistical difference between the groups 
(P = 0.004; 95% Cl = -0.01 to 0.02). Statin and antiplatelet/warfarin prescribing also increased in 
the diabetic population; there was no significant differences between the groups. GPs participat
ing in the project expressed a high level of satisfaction w ith both interventions.
Conclusion. Prescribing of preventive therapies increased in both randomized groups over the 
study period. But academic detailing did not have an additional effect on changing prescribing 
over the postal bulletin alone.
Keywords. Academic detailing, feedback, prescribing, primary care.

Received 9 September 2006; Revised 12 April 2007; Accepted 21 June 2007.
D ep artm en t o f Pharm acology and T herapeutics, T rin ity  College, T rin ity  C en tres for H ealth  Sciences St Jam es H ospital, D ublin 
D 8, Ireland . C orrespondence to  C orina N aughton, D ep artm en t o f Pharm acology and TTierapeutics, T rin ity  College, T rinity  
C en tres for H ealth  Sciences St Jam es H ospital, D ublin  D 8, Ireland; Em ail: naughtc@ tcd.ie

Mortality from cardiovascular disease (CVD ) contin
ues to decline in the western world.' This is largely 
attributed to improved primary and secondary pre
vention with pharmacological agents and lifestyle 
changes.  ̂ International guidelines on the management 
of C VD  aim to standardize therapeutic targets for cho
lesterol and hypertension and promote prescribing of 
antiplatelet and stain agents as preventive therapies in 
patients with established CVD or Type II diabetes.^

Introduction The uptake of the clinical trial evidence and the 
guidelines has been slow and variable.'' Ireland is no 
exception with studies showing age, gender and re
gional variation in the prescribing of preventive thera
pies. '̂*’ At present, there are few interventions aimed 
at improving primary care physician prescribing of 
CVD preventive therapies in Ireland. The exception 
is the Heartwatch programme aimed at secondary pre
vention of CVD which involves 20% of GPs’ practices 
in Ireland and has enrolled over 7000 patients. The 
programme has shown significant improvements in the
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management of CVD risk factors after only 2 years7 
However, it targets only the highest risk population, 
those with a history of myocardial infarction, coronary 
artery bypass surgery or percutaneous transluminal 
coronary angioplasty and a small number of diabetic 
patients.

Alternative interventions which complement the 
Heartwatch programme but have a broader focus on 
patients with CVD and that can potentially involve 
a greater number of practices should be evaluated. In
terventions involving individualized prescribing feed
back alone or in addition to educational outreach 
visits have been evaluated in other countries.*^’® How
ever, the results from these studies are variable and 
there is a need for further evaluation of these inter
ventions in different health care systems.

The purpose of this study is to evaluate the effect of 
randomizing GP practices to prescribing feedback us
ing academic detailing (postal bulletin plus an educa
tional outreach visit) compared to postal bulletin alone 
on prescribing of cardiovascular preventive therapies 
in patients with CVD or diabetes. A secondary objec
tive was to evaluate the effectiveness of both interven
tions from a G P’s perspective.

Methodology

Population selection
The sample size calculation was based on demonstrat
ing a 25% improvement in appropriate prescribing, 
with a power of 80% and statistical significance of 
5%, between the randomized groups and allowing for 
clustering of GPs within practices [cluster size = 2, in
traclass correlation coefficient = 0.1]. The number of 
practices required per arm of the study was 26.'°

Following ethical approval, 300 GPs based in the 
Eastern Regional Health Authority (ERH A ) in Ire
land were contacted. GPs had to have a minimum of 
500 registered patients on the Health Service Executive- 
primary care reimbursement service (HSE-PCRS) 
scheme (see below for details). Thirty-seven per cent 
of GPs (« = 110; n = 98 practices) agreed to partici
pate. These GPs were randomized to receive prescrib
ing feedback using either (i) academic detailing 
including postal bulletin (n = 48 GP practices) or (il) 
postal bulletin alone (n = 50 GP practices) (Fig. 1). 
The unit of randomization was the GP practice, with 
all GPs within the same practice being randomized to 
the same intervention. However, there were only 10 
practice (n = 22 GPs) in which there was more than one 
GP participating in the study (two practices had three 
GPs, the remaining eight practices had two GPs partici
pating). As the ERH A  includes the largest urban centre 
in Ireland, the randomization was allocated by area of 
GP practice to ensure a balanced distribution of practi
tioners working in deprived and non-deprived areas and 
urban and semi-urban areas.

Enrollm ent
N=110

Excluded
(n=190G Ps)

Academic detailing 
N=48 GP practice 

(55 GPs)

Bulletin only 
N=50 GP practices 

(55 GPs)

Eligibility GPs 
(n=300)

R andom ised
N=98 GP practices 

(110 GPs)

CVD Analysis 
N» 49 G P p ractices 

(1 GP excluded <25 patients 
with CVD, <10 patients wHh 

diabetes)

CVD Analysis 
Nb 48 GP p ractices 

(0 excluded)

F I G U R E  1 Trial flow diagram.

Data collection
The study utilized the HSE-PCRSs pharmacy claims 
database to provide individualized GP prescribing 
feedback and evaluate the effect of the interventions. 
The HSE-PCRS is a means tested health care scheme 
for all those under 70 years but is free to those aged 
70 years or older. The scheme provides free health 
care including medicines to 30% (n = 1.15 million) of 
the Irish population. However, it over represents the 
elderly, the very young and the most socio-economi- 
cally disadvantaged.

The HSE-PCRS pharmacy database includes 
a unique patient identification number with dem o
graphic information (age and gender) and the regis
tered doctor number. Thus, each prescription can be 
linked to the patient and their registered GP. Full de
tails of all drugs prescribed are recorded and the drugs 
are coded using the WHO Anatomical Therapeutic 
Chemical (ATC) classification system ." The database 
does not contain information on patient diagnosis, in
stead specific drug therapy or combinations of drug 
therapy are used as surrogate markers of disease. This 
methodology has been reported by other authors.’  ̂
The surrogate markers for CVD are antiplatelet therapy 
(aspirin or clopidogrel, B01AC04 &06) plus or minus 
a coronary artery vasodilator (nitrates COIDA or nicor- 
andil C01DX16), also coronary artery vasodilators are 
used to identify ischemic coronary artery disease.*^ Dia
betes is identified using insulin and oral hypoglycaemic 
agents (AlOA/B). Data on all patients registered to the 
participating GPs, aged 45 years and older and who re
ceived at least one prescription for one of the above 
CVD or diabetes-related drugs was included in the anal
ysis during the defined study periods.
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Intervention: postal bulletin
The postal bulletins contained individualized GP pre
scribing feedback and educational information based 
on the 2003 European guidelines on CVD prevention.^ 
The aim of the bulletin was to increase the level of 
(i) antiplatelet prescribing in patients with coronary 
artery disease; (ii) statin prescribing (CIOAA) in pa
tients with CVD and (iii) antiplatelet and statin pre
scribing in patients with diabetes.^ The feedback was 
displayed using graphs and included the actual num
ber of GP-registered patients not receiving recommen
ded therapy. All bulletins were sent out in June 2005.

Academic detailing
Following distribution of the bulletin, the educational 
outreach visits took place between June and July 
2005. Fifty-four visits were carried out by a single re
searcher to ensure consistency of the information 
given, one GP in the academic detailing group de
clined to participate at this stage. The visits ranged 
from 15 to 30 minutes and were held in the GP prac
tice. Each visit consisted of a 10-minute powerpoint 
presentation based on the bulletin data with extra in
formation on CVD risk factor management. The GP 
was encouraged to ask questions about the data and 
clarify any points raised. The majority of the visits 
were one to one with the GP participating in the pro
ject, though some practices held group meetings in
volving other GP partners and the practice nurse.

Evaluation questionnaires
The postal bulletin and outreach visit were evaluated 
separately. All GPs {n = 110) received a postal ques
tionnaire with their prescribing feedback bulletin eval
uating this aspect of the study. In addition, GPs in the 
academic detailing arm of the study received a sepa
rate questionnaire related to the outreach visit. The 
majority of questions were based on a three-point Lik- 
ert scale and focused on the content, format and fre
quency of the bulletin and outreach visit. GPs were 
also encouraged to make free text comments on the 
study and its perceived effects on their practice.

Data analysis
GPs with <25 patients with CVD or 10 patients with 
diabetes were excluded from the analysis to avoid cal
culations based on small numbers (random error). 
Thus in the postal bulletin only group, one GP prac
tice was excluded from the CVD and diabetes analysis 
(n = 49) while in the academic detailing group no GP 
practices (n = 48) were excluded (Fig. 1). Analysis 
was on an intention to treat basis.

The G P characteristics, patient population structure 
and p>ost intervention evaluation questionnaires were 
com pared using chi-square statistic for categorical var
iables or analysis of variance for continuous variables.

The analysis time periods were 3 months (August 
2005-0ctober 2005) and 6 months post-intervention 
(August 2005-January 2006) compared to 3 months 
(March 2005-May 2005) and 6 months pre-interven
tion (December 2004-May 2005). All prescribing data 
and GP patient population structure was obtained 
from the HSE-PCRS. In each analysis period, the GP 
registered patient populations with CVD (excludes 
patients with diabetes), coronary artery disease and di
abetes were identified. Following this, the proportion 
of patients in each disease group receiving statin or 
anticoagulant therapy (antiplatelet/warfarin therapy; 
patients on warfarin therapy are considered anticoagu
lated and may not normally be considered eligible for 
additional antiplatelet therapy) was calculated. Pre
intervention mean population proportion and the post 
intervention proportional increase in the population 
receiving appropriate therapy are presented. The pro
portion of males and those aged 70 years or older was 
also calculated for each practice.

The prescribing differences between the random
ized groups were examined using multivariate regres
sion with a random effects model for each therapy, 
e.g. statin therapy in patients with CVD. This allowed 
for adjustment of GP clustering within practices, base
line prescribing and confounding factors such as prac
tice participation in the Heartwatch programme and 
patient population structure. P-Coefficients and 95% 
confidence intervals are presented. All analyses were 
performed using SAS (v 9.1 SAS Institute, Cary, NC).

Results

There was no statistical difference between the data at 
3 and 6 months. Thus, the later 6-month data are pre
sented because it is more likely to capture an in
creased number of patients with CVD or diabetes 
(repeat prescriptions are issued for a 3-month period).

The characteristics of the GPs in both groups were 
similar with no significant difference seen in GP age, 
gender, years qualified or participation in the H eart
watch programme (Table 1). Patient panel size and 
distribution of males were similar between the groups 
but academic detailing practices had significantly more 
patients aged 70 years and older compared to the postal 
bulletin group (P < 0.001).

CVD patient analysis
Patients receiving cardiovascular medication represent 
~30%  of the patient population aged 45 years or older 
in both groups. Pre-intervention just over 50% of pa
tients in both the academic detailing and postal bulle
tin groups were receiving statin therapy (see Table 1). 
Post-intervention after adjusting for baseline prescrib
ing and other confounding factors, there was no sig
nificant differences seen between the groups. Both
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T a b l e  1 Baseline characteristics o f  randomized GPs and patient population structure

Bulletin only Academic detailing

G P characteristics N  = 54 GPs N  = 55 GPs
GP age Mean (SD) 50 7.6 51 6.8
GP gender Males 41 46 48 54
Years qualified 0-10 11 21 7 13

>10 years 41 79 47 87
Heartwatch Yes 19 43 25 57

Patient population N = 49 GP practices N = 48 G P practices
HSE-PCRS panel size Mean (SD) 856 245 940 380
Population >45 years 20 955 26 317
^ 7 0  years 10 897 52 14 842 56*
Male 8716 42 10 897 41

♦P = 0.001.

groups increased statin prescribing in this population 
by 3% over a 6-m onth period. In patients with cor
onary artery disease (on nitrate therapy), 96% were 
already receiving anticoagulants. Post-intervention 
there was a 1% increase in prescribing seen in both 
groups.

Diabetes patient analysis
Patients receiving diabetic therapy accounted for 7% 
of patients aged 45 years o r over in both  random ized 
groups. P re-intervention betw een 64% and 66% of di
abetic patients were on statin therapy, both  groups 
increased statin prescribing by 4-5%  in the post 
intervention period but there was no significant dif
ference between the groups. A  higher proportion  of 
diabetic patients were on anticoagulant therapy, be
tween 74% and 76% ; again post intervention there 
was a small increase in anticoagulant prescribing with 
no significant difference found betw een the groups 
(see Table 2).

Evaluation questionnaire
In the questionnaire evaluating the outreach visit as
pect of the study, there was a response rate  of 89% 
(48/54). T here was a high level of satisfaction with the 
content and form at of the visit and 81% (39/48) indi
cated that they would like the academ ic detailing visits 
to  continue in conjunction with the postal bulletin. 
GPs found that the visits prom pted them  to review 
the postal bulletin and they liked the opportunity  to 
clarify points raised in the bulletin.

T here was a response rate of 80% (88/110) in the 
questionnaire evaluating the postal bulletin aspect of 
the study. In total, 45 postal bulletin and 43 academic 
detailing G Ps replied with no significant difference b e
tw een the groups in their replies to the questions. 
Both groups expressed a high level of satisfaction with 
the respective interventions they received. All the res
pondents indicated they would like to  continue

receiving prescribing feedback as a postal bulletin. 
The majority 94% (79/84) felt the feedback had some 
impact on practice. Those who expanded on this point 
identified an increased awareness of their own p e r
form ances against recom m ended practice.

Discussion

T here was an increase in the prescribing of preventive 
therapies seen in both academic detailing and postal 
bulletin G P practices over the study period. Statin p re
scribing in patients with CVD and diabetes increased 
by 3-5% , while anticoagulant therapy in diabetic pa
tients increased by 2-3%  in both groups. However, at 
3 and 6 m onths post-intervention, academ ic detailing 
did not have a significant additional im pact on prescrib
ing of these therapies above postal bulletin alone. A nti
coagulant prescribing in patients on nitrate therapy was 
already at 96% pre-intervention in both groups and it 
was not anticipated that this could be significantly im 
proved upon as the small num bers of patients not on 
this therapy are likely to  be those who refuse or are un
able to  to lerate anticoagulants.

In the evaluation of the project from  the G P ’s per
spective, 81% of those who received an outreach visit 
felt it was useful, while all G Ps who returned their 
evaluation questionnaires (80% ) would like to see the 
postal bulletins continue. B oth groups acknowledge 
the lim itations of a one-off intervention in having 
a sustained effect on practice but felt that participa
tion in the project had effected the ir prescribing in 
some way and all would like to  continue receiving p re
scribing feedback, with o r without the visit.

A cadem ic detailing is described as one of the most 
prom ising interventions used to prom ote changes in 
physician behaviour^ and has been used widely in the 
area of CVD. Simon et a lV  reported  a significant 
increase in prescribing of certain anti-hypertensive
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T a b l e  2  Six month post-intervention proportional change in patients receiving CVD  preventative therapies: academic detailing (n = 48 G P  prac
tices) versus bulletin-only G P practices (n -  49 G P  practices)

Randomized groups Pre-intervention mean 
proportion

Mean proportion 
increase

tf' 95% Cl

CVD*’ population Postal bulletin 0.29 0.02
Acadcmic detailing 0.29 0.01

Statins Postal bulletin 0.51 0.03 0.004 -0.01 to 0.02
Academic detailing 0.53 0.03

Anticoagulants Postal bulletin 0.96 0.01 0.001 0,00 to 0.01
Academic detailing 0.96 0.01

Diabetic population'^ Postal bulletin 0.07 —

Acadcmic detailing 0.07 —

Statins Postal bulletin 0.64 0.05 0.01 -0.02 to 0.04
Acadcmic detailing 0.66 0.04

Anticoagulants Postal bulletin 0.74 0.03 -0.004 -0.03 to 0.02
Academic detailing 0.76 0.02

“/(-Coefficient (group difference).
*’CVD = Cardiovascular disease: proportion of patients aged s 4 5  years (excluding diabetic patients).
'^Proportion of patients aged » 4 5  years with diabetes, postal bulletin G P practices are used as the baseline comparison group in the regression analysis.

therapies, while Lobo el a l.'^  identified significant im 
provem ent in preventive m easures for CV D  but did 
not include prescribing o f preventive therapies. H ow 
ever, negative results from academ ic detailing have 
also been reported. F retheim  el al.''* found a single sig
nificant change in thiazide use out o f nine o ther qual
ity care indicators in p revention o f CVD, while W itt 
et reported  that academ ic detailing had no effect 
on prescribing of asthm a m edication.

In this study, over 20-40%  of high-risk patients 
were not receiving recom m ended preventive therapy. 
The provision of academ ic detailing in addition to  in
dividualized prescribing feedback had a minimal im
pact on clinical practice though many GPs believed 
the in tervention  increased the ir aw areness of this is
sue. The gap betw een clinical practice and clinical 
knowledge is well docum ented especially in relation 
to  CVD.'* The lack of intensity of the in tervention in 
this study (one bulletin  and a single visit with no fol
low-up) may certainly have contribu ted  to  the nega
tive result.^’ In addition, prescribing feedback with 
or w ithout academ ic detailing only provides m otiva
tion for GPs to  change practice through increasing 
aw areness and reinforcing best practice guidelines. It 
does not tackle m ore com plex obstacles to  effective 
prescribing in CVD. These factors include patient 
non-com pliance, variation  in patien t m orbidities, lack 
of com puterized patien t registers, lack of time, ancil
lary personnel, space to  run ded icated  clinics and fi
nancial incentive to deal w ith the extra w ork load, 
such obstacles are readily  identified in the literature 
as well as by the G Ps participating  in this study.^^^^

Providing a prescribing feedback service plus o r mi
nus prescribing advisers would require a considerable 
investm ent in financial resources w ithout guaranteeing 
substantial im provem ent in the m anagem ent o f CV D  
in the community."^ This is particularly likely to  be

the case in the absence o f investm ent in prim ary care 
infrastructure such as com puterized patien t registers, 
autom ated patien t follow-up, additional staff to  run 
CV D  clinics as in the H eartw atch program m e and p a
tien t education. Prescribing feedback may be a useful 
adjunct to m ultifaceted interventions targeting  local 
barriers to C V D  m anagem ent but in isolation it is not 
likely to have a substantial effect.

Sludy lim ilations
T here is a lack of diagnosis inform ation to validate the 
quality prescribing indicators. This was a voluntary 
sam ple o f GPs; thus, the acceptability of prescribing 
feedback to  a b roader population  of G Ps is difficult to 
determ ine. N ot all G Ps in m ulti-partner practices 
agreed to participate, which will have affected the 
sam ple size calculation (based on assum ing at least 
two GPs per practice participated  in the study). This 
also m eant tha t the data  analysis was based on the
individual G P s’ registered population and not the
whole practice patien t population. Thus, some patients 
who may have been prescribed preventative therapy 
by the participating  G P  but who were not registered 
with that G P  w ere excluded from the analysis. In addi
tion, using the registered G P  patien t num ber to  iden
tify patients with CV D  o r d iabetes does not guarantee 
that the participant G P  in m ulti-partner practices p re 
scribed the therapies under review. H owever, patients 
tend to see the ir own G P  w henever possible especially 
for m anagem ent o f chronic conditions. Also, for the
purpose of data  analysis, a stable patien t population
was required. T he pharm acy database covers a particu
lar group of the Irish population  and may not be 
generalizable to the rest o f the population; however, 
the database represents ~ 65%  of all prescribing in 
prim ary care.
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Conclusion

The prescribing of preventative therapies for CVD  
and diabetes showed a small increase after a random
ized intervention to improve prescribing, but academic 
detailing had no additional impact over postal bulletin 
alone. There was a high level of satisfaction among 
participant GPs in both intervention arms of the study. 
Interventions to further improve management of CVD  
and diabetes in primary care need to address local bar
riers to implementing evidence-based medicine.
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