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Chapter 1
Introduction, aim and relevance of the study, structure of the thesis

Introduction
Prescribing, dispensing and cooperating.

The majority of drugs are prescribed by general practitioners. More than 50% of

consultations with general practitioners results in the patient receiving a prescription;

depending on the country, this percentage varies from 60 to 90 % 1,2.However, it is

becoming increasingly difficult for general practitioners to choose the appropriate drug.

Not only is this a consequence of the large and ever-increasing number of drugs

available but also of the fact that many acute and chronic conditions can now be treated

with drugs in an aging population 3,4. In many countries, evidence-based guidelines are

now available to help general practitioners in choosing the appropriate drug 5-10. Yet

despite this, there are still considerable differences among general practitioners with

respect to prescribing. These differences are caused by the underlying need of patients

for pharmaceutical care as well as by variations in routines and in the quality of

prescribing drugs 11-18. Incorrect prescription of drugs is a problem that, particularly

among the elderly, can lead to hospital admissions and to higher costs which in principle

can be avoided 19-21. The costs associated with drug use are high and account for a

substantial part of the health care budget. On average in Western European countries

these costs encompass 15 percent of the total health care budget 22.

The variation in prescribing behaviour among general practitioners can be observed at

the pharmacy, where drugs prescribed to patients by general practitioners are supplied.

In a number of countries, pharmacists are increasingly discussing the variation in

prescribing drugs with the general practitioners with whom they work 23-26. Over the past

20 years, pharmacists have clearly shifted the focus of their work from drugs to patients;

at present pharmacists are advising patients and informing doctors rather than

preparing drugs 26. The advice provided to physicians by the pharmacist is based on the

pharmacist's knowledge of the drug and on his concerns about drug-related problems

observed in the pharmacy on a day-to-day basis 27,28. In various countries, the changing
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role of the pharmacist has already led to a more structured cooperation in the form of

regular Pharmacotherapeutic Audit Meetings (PTAMs) between general practitioners

and pharmacists. At these meetings, agreements are made with the objective of

improving the pharmacotherapeutic care provided. Prescription figures are often used in

these meetings to illustrate the behaviour of general practitioners in prescribing drugs

and the associated variations that exist in drug administration 25-27,29,30. These variations

can also be seen with the help of prescribing indicators derived from existing evidence-

based guidelines. These indicators consequently provide an indication of the quality of

the drug prescribing 31-34.

Drug prescription as an important part of the general practitioner's tasks has already

been mentioned. General practitioners differ in the quality of their prescribing patterns

and many pharmacists try to exert a positive influence on this. Therefore, more insight

needs to be gained into the factors associated with the differences in the quality of

prescribing drugs and in particular the pharmacist’s influence on these variations. Our

study aims to clarify the factors contributing to the variation in drug prescribing between

general practitioners and the influence of pharmacists on prescribing routines of general

practitioners.

Aim and relevance of the study
Quality and costs

The quality and the variation of prescribing drugs by general practitioners are influenced

by a number of factors 14. One of these factors might be the pharmacists behaviour.

Due to his knowledge of drugs, the pharmacist is frequently able to assess whether a

drug has been prescribed optimally for a particular case. Moreover, as a consequence

of the increasing focus on care and the existing cooperation with general practitioners,

the pharmacist is also likely to contribute in the optimal use of drugs in primary care.

The influence of the pharmacist with respect to signalling drug-related problems, such

as prescription mistakes and drug interactions, is clearly existent and also generally

accepted 27,28,35.
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Despite the pharmacist’s specific expertise and the existing cooperation among

pharmacists and general practitioners, in most countries, the pharmacist does not yet

have a clearly defined role in the appropriate choice of drug 35-37. Therefore, gaining

more insight into the quality of and into the pharmacist’s role in pharmacotherapy is

required. Our study aims to clarify how the pharmacist's care-providing function

influences the quality of prescribing by general practitioners.

Clarifying these effects would be relevant for both the quality of and for the costs

associated with the pharmacotherapeutic care provided:

- If the pharmacist's care-providing function satisfies a need among general

practitioners, is associated with the prescribing behaviour by general practitioners,

and is characterised by improved adherence to generally accepted guidelines, then

a more clearly defined care-providing function of the pharmacist in primary care

would be recommended.

- If the pharmacist's care-providing function does not satisfy a need among general

practitioners and is also not associated with a prescribing behaviour that is

characterised by an improved adherence to generally accepted guidelines, then

questions will need to be raised about the consequences of this for the costs

incurred for pharmaceutical help. This would mostly deal with the costs incurred for

the pharmacist's remuneration; in the Netherlands this accounts for about one-

quarter of the drug costs 22.

From different perspectives, additional support was sought for the hypothesis that the

pharmacist's care-providing function satisfies a need among general practitioners and is

associated with a prescribing behaviour characterised by improved adherence to

generally accepted guidelines.

We have therefore formulated a number of research questions with respect to the

underlying relationships between general practitioners and pharmacists, to the manner

in which pharmacists fulfil the care-providing function, to the possibility to measure the

quality of prescribing by general practitioners, and to the possible determinants of the

quality of prescribing by general practitioners which are associated with the pharmacist's

care-providing function. These research questions are presented in greater detail in

chapter 2.
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Structure of the thesis
Chapter 2 gives the background of the research. The prescribing behaviour of general

practitioners, the influence of guidelines and the influence of the pharmacist are

discussed using the context of the scientific literature. Consideration is also given to the

development of the pharmacist's care-providing function. The research questions are

presented in this chapter together with a short description of the measuring instruments

which were used to conduct the research.

Chapter 3 details a cross-sectional study which investigates whether the opinions of

general practitioners about the pharmacist's expertise, task, responsibilities and role,

differ from those of pharmacists. In addition this study looks into the factors associated

with the attitude of general practitioners towards the pharmacist's care-providing

function.

A second cross-sectional study is presented in chapter 4. This study investigates the

extent to which pharmacy-specific and person-specific factors among pharmacists are

associated with the three most important aspects of the care-providing function: the care
for the individual patient, the cooperation with prescribers and the registration of the care
provided.

Chapter 5 describes the development and the validation of prescribing indicators based

on national general practice guidelines. Prescribing indicators make it possible to

estimate the quality and the variation that exists in the general practitioners' prescribing

behaviour. These indicators were used to investigate the differences among general

practitioners with respect to prescribing drugs, as presented in chapter 6. In this study

we paid particular attention to determinants of following guidelines related to the attitude

of general practitioners with respect to the pharmacist's role and to the manner in which

general practitioners cooperated with pharmacists. The prescribing indicators developed

were also used to carry out the study reported in chapter 7, which again examines the

differences among general practitioners with respect to prescribing drugs. However, in

this study we particularly focused on determinants related to the care-providing function

of the pharmacist with whom the general practitioner cooperated.

The results of this study are discussed in more detail in chapter 8. This chapter also

considers the implications of the encompassing research for daily practice and provides
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recommendations for further research. A summary of the thesis is given in chapter 9.

The appendix provides an overview of the questionnaires compiled for the study as well

as of the prescribing indicators developed.
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Chapter 2

Background, research questions and measuring instruments

Background
The research described in this thesis focuses on the quality of prescribing by general

practitioners and the pharmacist’s role in this. We have related the quality of prescribing

to existing evidence-based guidelines. The prescribing routines of general practitioners,

the influence of clinical guidelines and the influence of the pharmacist on these

prescribing routines form the background to this research. Each of these aspects are

discussed in more detail below.

The prescribing behaviour of general practitioners
Drug prescription patterns differ considerably among individual general practitioners 1-7.

Previous research has been aimed at determining factors which may account for these

differences. These factors can be divided into five categories: General person-specific

and practice-specific characteristics, pharmaceutical aspects, the effect of guidelines,

the effect of information and education (postgraduate training, pharmacist,

pharmaceutical industry) and the influence of the patient 8,9.

With respect to the person-specific and practice-specific characteristics, there are

indications in various countries that high-volume prescribing is positively associated with

male doctors, running a large practice or a solo practice, working in dispensing

practices, not being a GP trainer and running a practice in a deprived area 1, 9-14.

Pharmaceutical aspects such as efficacy and safety also have a significant effect on the

choice for a drug. However, it is striking that other influences are often found to be

stronger; for example, obsolete or ineffective drugs are still prescribed, and there are

also cases where the newest drugs assume a status which they do not deserve, due to

the insufficiently described side-effect profile 12, 15-17. In addition the marketing strategy

of the pharmaceutical industry has been shown to have a clear effect on the choice for a

given drug 18-20.
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The influence of the patient is particularly related to the decision to prescribe.

Expectations and emotions play a role in this, for example, if doctors feel pressured by a

patient to prescribe a certain drug, such as antibiotics, sedatives and drugs for

symptomatic treatments 21,22.

In our study, we have mainly focused on the influence of pharmacotherapeutic

guidelines and on the influence of the advisory and informing role which pharmacists

have started to assume by providing pharmaceutical care. These are two relatively new

effects which arose in the 1990s, which require more insight in determining their impact

on the quality of prescribing. These two effects are discussed in more detail below.

The effect of clinical guidelines
In many countries evidence-based clinical guidelines are available to help general

practitioners make decisions on the best medication from the wide spectrum of available

drugs 23-28.

The situation in the Netherlands where the research was carried out will be briefly

explained to illustrate the development and the effect of clinical guidelines.

Since 1983 the Health Care Insurance Board (Dutch acronym: CVZ) has published the

Farmacotherapeutisch Kompas on a yearly basis 29,30. This Farmacotherapeutisch
Kompas lists all drugs available in the Netherlands, and provides recommendations

about the treatment of disorders with drugs, based on pharmacotherapeutic as well as

economic considerations. The Farmacotherapeutisch Kompas primarily provides a

pharmacological assessment; drugs which should no longer be prescribed receive a

negative recommendation, and are printed in red. Only in case where the quality of the

various drugs do not differ, are economic considerations taken into account. The

recommendations given in the Farmacotherapeutisch Kompas are regarded as an

important source of information by many prescribers 31,32.

In 1989, the Dutch College of General Practitioners (Dutch acronym: NHG) started to

publish clinical guidelines according to a systematic, evidence-based procedure. New

guidelines are published in the monthly journal Huisarts en Wetenschap, and a

laminated card with an overview is included. Each guideline is supported by evidence

drawn from published scientific results, is freely available on the Internet and is
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supplemented by educational materials wherever possible. The evidence-based

character of the NHG practice guidelines is still improving: since 2001, gaps in the

scientific evidence have been systematically listed and recorded in the form of research

questions 23,33. The NHG practice guidelines, which contains pharmacotherapy

recommendations, are considered to be generally accepted 34-36. The guidelines from

the Farmacotherapeutisch Kompas generally match the pharmaceutical recommen-

dations given in the NHG guidelines (see chapter 5).

Despite the existence of these freely accessible guidelines, their influence is often

limited, and a clear gap between best-practice based on guidelines and day-to-day

practice exists 37. There are many possible causes for this, such as lack of time, anxiety

for criticism from colleagues, disagreement with the guideline content, lack of financial

incentives and lack of knowledge and skills for change. Non-person-specific factors

such as legislation, marketing activities by the pharmaceutical industry and the

distribution of prescription drugs also play a role 38,39.

The developments which have occurred in the Netherlands illustrate that the

implementation of guidelines requires more than just their dissemination. As this was

realised over the course of time, policies focused on implementation were introduced.

Since 1991, an accompanying policy has been introduced in which general practitioners

are remunerated for their participation in pharmacotherapeutic audit meetings (PTAM)

and in which the PTAM process is supported by professionals from the Dutch Institute

for Effective Use of Medication 40. In addition, the government is planning to give the

pharmacist the legal status of ‘care provider’, thereby aiming to give pharmacists the

right to provide pharmaceutical care to patients, both independently and in consultation

with the prescriber 41. This development assumes that pharmacists are drug experts,

who are familiar with the guidelines concerning the treatment of patients, and who will

use their specific knowledge to exert a positive influence, both on the prescription as

well as on the use of drugs. Dependent on the degree of cooperation between general

practitioners and pharmacists or the level at which the PTAM functions, several studies

have found indications for a measurable effect on the quality of prescribing 9, 42-44. The

developments in the Netherlands described above confirm that guidelines are more

effective when embedded in existing structures. As previously stated, merely
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disseminating prescription guidelines has little effect; different controlled studies have

even demonstrated that written feedback to general practitioners with respect to

compliance with prescription guidelines, hardly influences the prescribing behaviour45-47.

Programmes focused on implementing guidelines must be thoroughly prepared and

clearly described and embedded within existing structures aimed at improving care 48.

Several theories and models with respect to this are now available. However, the value

of these models has not yet been established, and further research in prospective

studies is needed 39.

Prescribing indicators derived from these guidelines are needed to investigate the

extent to which prescription guidelines have been implemented or are complied with.

The influence of the pharmacist
The pharmacist’s role in healthcare has changed over the past 20 years. Whereas until

well into the 20th century pharmacists mainly focused on preparing drugs, nowadays

hardly any preparation takes place in the pharmacy 49-52. Instead, there is now a clearer

focus on the patient. Advising patients, consulting with prescribers and drug monitoring

have now become part of the pharmacist's care-providing function.

The start of the 1990s marked an important turning point in the pharmacist’s role in

healthcare. In this period, the pharmacist’s care-providing function was established and

the term ‘pharmaceutical care’ was defined as’ the structured, intensive care of the

pharmacist for an optimal pharmacotherapy in which the patient and his condition are

the primary concern’. The aim is to obtain optimal health-related quality of life 53,54.

The effects of a care-providing function
The changing role and position of the pharmacist in healthcare over the past 20 years

can be characterised by a more patient-oriented approach by the pharmacist, which has

led to the practising of a care-providing function. The effects of the pharmacist's care-

providing function have been investigated in earlier studies. A Cochrane Review of

these developments, published in 2000, concluded that it is worthwhile for pharmacists

to continue advising patients about the use of drugs and providing doctors with

information about pharmacotherapy. It also transpired that: ‘there is some evidence that



15

counselling by pharmacists directed towards people with diabetes or hypertension

improves their outcomes 55.

Using the same MeSH headings, ‘pharmacy’ and ‘pharmacist’, as used in the Cochrane

Review we searched via Medline from 2000-2005 and selected publications dealing

with: ‘randomised controlled trial’, ‘controlled clinical trial’, ‘comparative studies’, ‘follow-

up studies’, ‘prospective studies’, or ‘evaluation studies’.
Since the research described in this thesis focuses on the quality of prescribing by

general practitioners and the pharmacist’s role in this, we included only the studies

related to cooperation between pharmacists and general practitioners as described in

the table below.

Recent studies about the new role of the pharmacist related to the co-operating
with general practitioners
Ref Year Objective Setting Design Results
55 2000 To examine the

effect of expanding
the roles of
outpatient
pharmacists.

Cochrane
Effective
Practice and
Org.of Care
Group.

Systematic
Cochrane
review.

It is worthwhile for pharmacists to
continue advising patients about the use
of drugs and providing doctors with
information about pharmacotherapy.
More rigorous research is needed to
document the effects of outpatient
pharmacist interventions.

59 2000 Evaluation of an
educational
program designed
to help physicians
control the overall
cost of drugs and
total health care.

St. Paul, MN,
USA.
12 general
medicine clinics
in a managed
health care
plan.

Comparative
study.

Pharmacists acting as advisers to
primary care physicians in general
medicine clinics contributed to an
overall reduction of cost for drugs and
total health care.

60 2000 To compare a
community
pharmacist-
managed repeat
prescribing system
with established
methods of
managing repeat
prescribing.

Dep. of General
Practice and
Primary Care
University of
Aberdeen.
19 GP
practices.

Randomised
controlled
trial.

A system of managing repeat
prescribing has been demonstrated to
be logistically feasible, to identify clinical
problems, and to make savings in the
drugs bill.

61 2000 To study the use of
a clinical
pharmacist as a
therapeutics
adviser to modify
antibiotic
prescribing by
general
practitioners.

Department of
Pharmacology
University of
Western
Australia
112 GPs.

Randomised
controlled
trial.

The academic detailing process was
successful in modifying prescribing
patterns and it also decreased
prescription numbers and costs.
Application of the scheme on a
nationwide basis could not only improve
prescriber choice of the most
appropriate antibiotic but also result in a
significant saving of health care dollars.
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Ref Year Objective Setting Design Results
68 2000 To evaluate the

cost-effectiveness
of a community
pharmacy based
programme for
therapeutic
outcomes
monitoring of
asthma patients'
drug therapy.

Research and
Development
Division,
Pharmakon,
Danish College
of Pharmacy
Practice,
Hilleroed.
139 GPs.

controlled
clinical trial.
Multicenter
Study.

It is concluded that the community
pharmacist can contribute to identify
and solve drug-related problems in a
cost-effective way with positive impact
on asthma patients health, clinical and
psycho-social outcomes, even though
the program is time consuming and
intensive.

66 2000 To determine the
impact of
ambulatory care
clinical pharmacist
interventions on
clinical and
economic
outcomes of
patients with
dyslipidemia.

University of
Colorado,
School of
Pharmacy,
Denver, USA.
208 patients
with
dyslipidemia
and 229
Controls.
Nine medical
centers.

Randomised
controlled
trial.

Ambulatory care clinical pharmacists
can significantly improve dyslipidemia in
a practice setting designed to manage
drug-related problems.

67 2000 To study the the
ability of a
pharmacist
outreach program
to address
underutilisation of
ACE inhibitors.

School of
Pharmacy,
University of
Colorado. All
physicians and
community
pharmacies
(150) on
Newfoundland's
Avalon
Peninsula.

Randomised
controlled
trial.

A pharmacist outreach program
involving the use of prescription records
and academic detailing did not affect
prescribing or dosages of ACE
inhibitors but demonstrated value as a
quality assurance tool.

72 2000 To determine
whether a
medicine review
and education
programme
influences the
compliance and
knowledge of older
people in general
practice.

General
practice.
Division of
Academic
Pharmacy
Practice, Univ.
of Leeds.
1477 patients of
65 years
or older in
general practice
in a suburb.

Controlled
clinical trial.

A general practice based medication
review and education programme
improved medicine compliance and
knowledge of older people in the short
term.

77 2001 To describe the
processes of care
used by CPs in
terms of drug-
related problems
(DRPs) and status
of DRPs at follow-
up.

Faculty of
Pharmaceutical
Sciences, Univ.
of British
Columbia. 159
patients, 65
years or older,
taking 3 or
more
medications.

Follow-up
study.

On follow-up, 40% of the 559 DRPs
identified were resolved, controlled, or
improved. Patients accepted 76% of
pharmacists recommendations, and
physicians accepted 72% of
pharmacists' suggested resolutions of
DRPs.
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Ref Year Objective Setting Design Results
58 2001 To determine

whether a
pharmacist can
effectively review
repeat
prescriptions
through
consultations with
elderly patients in
general practice.

Division of
Academic
Pharmacy
Practice,
School of
Healthcare
Studies,
University of
Leeds, UK.
4 practices.

Randomised
controlled
trial.

A clinical pharmacist can conduct
effective consultations with elderly
patients in general practice to review
their drugs. Such review results in
significant changes in patients' drugs
and saves more than the cost of the
intervention without affecting the
workload of general practitioners.

71 2001 Evaluation of
randomised trials
of counselling,
education, and
other clinical
services provided
by pharmacists.

Center for
Pharmaceutical
Health Services
Research,
Temple
University,
Philadelphia,
PA, USA.

Evaluation
study.

These trials demonstrated that
counselling of patients and their
physicians by pharmacists can improve
patient outcomes. The evidence that
counselling of patients alone improved
patient outcomes was good, though
weaker because of suboptimal trial
design.

74 2001 To study the effect
of medication
review led by a
pharmacist on
resolution of
pharmaceutical
care issues,
medicine costs,
use of health and
social services and
health-related
quality of life.

General
medical
practices in
Scotland UK
332 patients of
65 years or
older.

Randomised
controlled
trial.

No changes in medicine costs or health-
related quality of life in either group.
Small increases in contacts with health-
care professionals and slightly fewer
hospital admissions among the
intervention group than the control
group. Pharmacist-led medication
review has the capacity to identify and
resolve pharmaceutical care issues and
may have some impact on the use of
other health services.

78 2001 To measure the
outcomes of a
harmonised,
structured
pharmaceutical
care programme
provided to elderly
patients.

Multicentre
study in seven
European
countries.

Randomised
controlled
trial.

The pharmacists involved in providing
pharmaceutical care had a positive
opinion on the new approach, as did the
majority of general practitioners
surveyed.

57 2002 To examine the
prevalence of
prescriptions that
offer the
opportunity for
generic drug use,
to examine the
prevalence of
generic drug use
by examining the
rate of generic
drug prescribing
and the rate of
generic
substitution by
pharmacists.

School of
Pharmacy,
University of
Wisconsin-
Madison.
6380
prescriptions.

Comparative
study.

Pharmacists play a large and important
role in generic drug use and efforts to
increase generic drug use directed at
pharmacists should be maintained.
Additional efforts to increase generic
drug use likely should be targeted at
prescribers.
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Ref Year Objective Setting Design Results
69 2002 To determine the

effectiveness of
structured
adherence
counselling by
pharmacists on the
eradication of
Helicobacter pylori.

Kaiser Center
for Health
Research,
Portland, USA.
Group-practice,
1393 adult
dyspeptic
patients.

Randomised
controlled
trial.

In this study, additional counselling by
pharmacists did not affect self-reported
adherence to the treatment regimen,
eradication rates, or dyspepsia
symptoms but did increase patient
satisfaction.

65 2002 To determine the
effect of a program
of community
pharmacist
intervention on the
process of
cholesterol risk
management in
patients at high
risk for
cardiovascular
events.

54 community
pharmacies
Heritage
Medical
Research
Centre,
Edmonton,
Alberta,
Canada.

Randomised
controlled
trial.

A community-based intervention
program improved the process of
cholesterol management in high-risk
patients. This program demonstrates
the value of community pharmacists
working in collaboration with patients
and physicians.

64 2003 determining the
effect of a
pharmacist-led
intervention on
medication
compliance in
patients with heart
failure.

152 patients
presenting to a
cardiology
outpatient clinic
or admitted to
hospitals in the
Netherlands.

Randomised
controlled
trial.

A pharmacy-led intervention can
improve medication compliance in
patients with moderate to severe heart
failure, even in those with relatively high
compliance.

70 2003 To evaluate the
acceptability, utility
and impact of
evidence-based
therapeutic guides
on patients.

Faculty of
Pharmaceutical
Sciences, Univ.
of British
Columbia 1176
patients.

Prospective
study.

Physicians and pharmacists reported
that the guides helped their patients
understand the issues involved in their
treatment.

75 2003 To examine
whether the
intervention by a
specially trained
pharmacist could
reduce the number
of daily medication
units taken by
elderly patients, as
well as costs and
health care use.

48 randomly
selected family
physicians,
Ontario.

Randomised
controlled
trial.

Physicians were receptive to the
recommendations to resolve drug-
related problems, suggesting that
collaboration between physicians and
pharmacists is feasible.

63 2003 To evaluate the
role of the
pharmacist in
establishing lipid
intervention
programs.

Department of
Pharmacy
Practice,
University of
the Pacific,
Stockton,
California, USA.

Evaluation
study.

Results of several studies evaluating
intervention programs indicate that
pharmacists can play a key role in
improving cholesterol management.
These interventions were associated
with decreases in clinical events.
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Ref Year Objective Setting Design Results
76 2003 To gather opinions

of patients, GPs,
and CPs
development of a
system of
electronic transfer
of prescription-
related information
between GPs and
community
pharmacies.

Department of
General
Practice and
Primary Care,
University of
Aberdeen
200 GPs, 200
CPs, 800
patients.

Comparative
study.

Electronic transfer of prescription-
related information is likely to be
acceptable to all users, but concerns
about patient confidentiality and an
extended role for pharmacists in
prescription management need to be
addressed.

62 2004 To evaluate a
pharmacist-
conducted
programme to
promote dietary
and lifestyle
modification and
compliance with
lipid-lowering drug
therapy.

School of
Pharmacy,
University of
Tasmania,
Hobart,
Tasmania,
Australia. 94
patients.

Randomised
controlled
trial.

The reduction in total cholesterol in the
intervention group should translate to an
expected 21% reduction in
cardiovascular mortality risk and a 16%
reduction in total mortality risk, more
than twice the risk reduction achieved in
the control group. In addition, the
programme was very well received by
the patients and their general
practitioners, by satisfaction
questionnaire.

73 2004 To review
evidence from
RCTs to determine
whether drug
related problems
can be modified by
providing clinical
pharmacy services
for the elderly

Division of
Geriatric
Medicine.
University of
Pittsburgh.
14 RCTs in
community-
based settings.

Comparative
study.

The studies provided considerable
evidence that clinical pharmacy
interventions reduced the occurrence of
drug related problems in the elderly but
showed limited evidence that such
interventions reduced morbidity,
mortality, or health care costs.

56 2004 To measure the
cost and utilisation
outcomes of
pharmacist
intervention in a
primary care
medical group.

Primary care
medical group
operating under
a financial risk
contract with a
health plan.
65 primary care
physicians

Evaluation
study.

A targeted educational program for
physician-prescribers conducted by a
clinical pharmacist working for a
primary care medical group can reduce
the expenditures for outpatient drug
therapy by lowering the average cost
per pharmacy claim.

From a number of recent studies about the new role of the pharmacist that have been

published since the Cochrane Review it has emerged that a clear cost reduction can be

achieved with respect to repeat prescriptions, generic substitution and the average cost

per pharmacy claim 56-60 and that in addition to these cost reductions, interventions by

pharmacists can lead to a better choice of antibiotics 61, or an improved compliance of

patients with high cholesterol levels or heart failure 62-67. Interventions by the pharmacist

can have a positive effect on the satisfaction of asthma patients and dyspeptic patients
68,69 and can also lead to a high compliance as well as a reduction in the problems
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experienced with drugs 70-72 . In addition there are indications that clinical pharmacy

interventions reduces the occurrence of drug related problems in the elderly and can

result in fewer hospital admissions 73,74.

A number of recent studies have also revealed that general practitioners are open to

recommendations from pharmacists and that they have a positive opinion about the

pharmacist’s care-providing function 75-78.

In various studies, the effects of the pharmacist’s care-providing function were visible

under the controlled circumstances of the study design. However, these controlled

circumstances are not present in day-to-day practice. General practitioners and

pharmacists differ in the degree to which they want to cooperate, and among

pharmacists, there are differences with regards to practising a care-providing function.

Moreover, the cooperation is in principle on a voluntary basis 42, 79-86. The consequences

of this for the day-to-day practice of the pharmacist's care-providing function, which is

partly focused on providing optimal pharmacotherapy for the patient, are not clear.

The implementation of pharmaceutical care
Within the pharmaceutical world, the care-providing function i.e. the concept of

pharmaceutical care as described above, is generally accepted and widely understood,

but in most countries, the implementation of pharmaceutical care in healthcare is

proceeding slowly and a final form of this has yet to be established 87-96. The

developments which have occurred in the Netherlands reflect this situation and form an

important background to this thesis. We will therefore briefly describe these

developments.

In an average-sized Dutch pharmacy, some 200 prescriptions are prepared and

supplied every day 51. This large number implies that it is impossible for the pharmacist

to personally assist all patients. The pharmacist has therefore partly delegated the care-

providing function to the pharmacy assistants. Automated drug monitoring systems play

a supporting role in this regard. Many pharmacies do not only register the supplied

drugs, but they also register other care-related information that is relevant for monitoring

the care provided 97-99. However, part of the care-providing function cannot be

delegated, as this requires the professional expertise of the pharmacist. A balanced and
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transparent distribution of tasks within the pharmacy team is therefore necessary 100. As

the pharmacist does not take the initiative to treat a patient, harmonisation and

cooperation with prescribers is of high importance to the practising of the care-providing

function of a pharmacist. The position occupied by the pharmacist within primary care

was, as previously indicated, formalised in 1991 with the official introduction of the

PTAM and will shortly become more significant with the inclusion of the pharmacist in

the Medical Treatments Agreement act (Dutch acronym: WGBO) 41,42,101. For

independent pharmacists, a care-providing function is associated hand in hand with a

retail function sparking a public debate in recent years 102-106. Separating the care-

providing and retail functions is often seen as an important condition for a credible care-

providing function of the pharmacist 107. Maximising profits by selling drugs to sick

people is considered to be an ethical dilemma. This problem is difficult to solve within

the existing context of Dutch pharmacy practice, since the pharmacist has to devote a

lot of attention to financial matters, due to cost-saving measures from the government
108.

In our study of the quality of prescribing by general practitioners and the influence of the

pharmacist thereon, we have mainly focused on the pharmacist’s care-providing

function. We have assessed this function on the basis of the previously described

definition of pharmaceutical care. We distinguish three important duties in the

pharmacist's care-providing function: individual patient care in the direct patient contact,

the cooperation with prescribers in aiming to achieve optimal pharmacotherapy and the
registration of the care provided.

The care-providing role, in contrast to the traditional role of the pharmacist as a preparer

of drugs, is not yet generally accepted, and there is still little insight into the influence of

pharmacy-specific and person-specific factors on the care-providing process 82-84, 86.

For centuries, pharmacists mostly focused on the drug. The increased focus on the

patient is a recent phenomenon of the past few decades 52. This rapid shift in focus

implies that the pharmacist’s position in community health has not yet been clearly

established. In 1999, the Royal Dutch Medical Association (Dutch acronym: KNMG) still

did not consider the pharmacist to be a fellow care provider, not even in the area of

pharmacotherapy 109. In that same year, the World Medical Association also failed to
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recognize the pharmaceutical care provided by the pharmacist 110. Despite the present

oppositions, pharmacists in the Netherlands have taken the initiative to focus on

pharmaceutical care 111-114.

Assuming an added value of the pharmacist's care-providing role, the Dutch

Pharmacist's Association (Dutch acronym: KNMP) started a publicity campaign aimed at

improving the pharmacist’s image 113, 115-119. The pharmacist was referred to as the

'ideal drug expert'. Many pharmacists participated in projects that took the form of

‘themed weeks’. However, there was no follow-up in the form of a national evaluation of

the result, and therefore, no measurable added value of the care-providing function

practice was obtained.

Before 1991, in many places, regular consultations between general practitioners and

pharmacists already took place, and there were sufficient reasons to assume that such

consultations can be valuable 120-124. Following the official introduction of the PTAM in

1991, within the framework of the accompanying policy, pharmacists and prescribers

started to cooperate more. However, the pharmacist’s task was and still is not clear

enough. It is not clear what prescribers can expect from the pharmacist and what the

position of the pharmacist is within primary care. Therefore, a better comprehension of

the opinion of general practitioners concerning the expertise, task, responsibility and

role of a pharmacist in pharmacotherapy and of the degree to which the opinions among

GPs and pharmacists differ, needs to be attained. As described in the previous section

a better insight also needs to be gained into the consequences of the pharmacist's care-

providing function for the quality of prescribing in the day-to-day practice.

Our study focuses on the quality of prescribing by general practitioners and on the

pharmacist’s role in that. In light of the previously discussed background, we have

formulated the following research questions:

Research questions
1. What is the opinion of general practitioners concerning the expertise, task,

responsibility and role of the pharmacist in pharmacotherapy; on what extent do their

views differ from those of pharmacists? (chapter 3).
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2. Which factors are associated with the attitude of general practitioners towards the

pharmacist’s role? (chapter 3).

3. What effect do pharmacy-specific and person-specific factors have on the care-

providing processes in the pharmacy (i.e. on individual patient care, the cooperation

with prescribers and the registration of the care provided)? (chapter 4).

4. Can prescribing indicators be formulated on the basis of existing general practice

guidelines, which are suitable for describing the prescribing behaviour of general

practitioners and the variation that exists in this behaviour? (chapter 5).

5. Is the quality of prescribing drugs by general practitioners related to their attitude

towards the pharmacist's role and how they cooperate with the pharmacist on a day-

to-day basis and in the PTAM? (chapter 6).

6. Is the quality of prescribing drugs by general practitioners related to the care-

providing function practised by the pharmacist with whom they cooperate in day to

day practice? (chapter 7).

Measuring instruments
Questionnaire
In 2001, a questionnaire was sent to all general practitioners and pharmacists who were

active in the operating areas of two health insurers in the south of the Netherlands. Four

million people reside in this part of the country, which covers a quarter of the

Netherlands’ total area. The healthcare infrastructure and medical consumption pattern

in the southern part of the Netherlands are representative for the rest of the country 125.

A total of 1574 general practitioners and 399 pharmacists received a questionnaire.

The questions and statements were initially formulated on the basis of the authors'

personal experience in the area of pharmacotherapeutic care and on the basis of data

taken from scientific literature. The ‘Pharmacy check for basic pharmaceutical care’ as

published by the KNMP in 2000, was also used 126. The final versions of the

questionnaires were compiled following discussions with experts, and the incorporation

of comments from 10 general practitioners and 10 pharmacists 127.

The questionnaires were sent out in mid-May 2001 along with a short explanation. As a

second pharmacist is present in about half of the pharmacies, two questionnaires were
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sent to each pharmacy. Three weeks later, a reminder was sent to non-respondents.

Ten weeks after the reminder had been sent, 15 percent of the non-respondents were

randomly selected for a telephone questionnaire.

The privacy of the respondents was ensured by processing the questionnaires

anonymously using bar codes 128. The study was submitted to the medical ethics

committee of Maastricht University and was compliant with the privacy rulings of the

Dutch Data Protection Authority. The privacy aspects were stated in an accompanying

letter. The completion and return of the questionnaire was rewarded with a gift token.

The content of the questionnaires to general practitioners and pharmacists can be found

in the appendix.

Prescribing indicators
In order to answer the fourth, fifth and sixth research questions, we firstly formulated 51

draft prescribing indicators based on medication recommendations in the NHG practice

guidelines and the corresponding recommendations of the Farmacotherapeutisch
Kompas. These prescribing indicators were presented to a panel of experts, who

assessed their validity. Subsequently the utility and discriminating power of the

remaining indicators were assessed using a prescription database, compiled from the

prescription databases of 379 pharmacies, which contained prescriptions from 1434

general practitioners over a period of one year. Chapter 5 describes the development of

the 20 prescribing indicators ultimately used. The text of the prescribing indicators is

available at: www.hag.unimaas.nl/onderzoek/hapo.htm (Accessed 1 February 2005).
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Abstract
Background: Relationship between general practitioners and pharmacists.

Aim: To explore similarities and differences in opinions between general practitioners

and pharmacists about the pharmacist’s role. To identify factors which determine the

attitude of the general practitioner towards the role of the pharmacist as a care

provider.

Design: Cross-sectional questionnaire survey.

Setting: Netherlands 2001.

Participants: 926 non-dispensing general practitioners, 93 dispensing general

practitioners and 328 community pharmacists.

Methods: Statements about the pharmacist’s position in primary care were formulated.

The attitude towards the pharmacist’s care-providing function was determined by

adding the scores to the statements. Data were collected on age, gender, professional

experience, trainership, type and size of practice, electronic communication,

urbanisation level, part-time work, work pressure, postgraduate training,

pharmacotherapy audit meetings (PTAMs), the mutual relationship and the desired

role of the pharmacist in pharmacotherapy.

Results: No significant differences in opinions were found between pharmacists and

non-dispending general practitioners with respect to a number of the pharmacist’s
signalling tasks. Eighty-six percent (CI 83-89) of non-dispensing general practitioners

and eighty-two percent (CI 76-87) of pharmacists shared the opinion that pharmacists

need to provide the general practitioner with feedback on prescription figures.

Furthermore, 85% (CI 82-88) of the non-dispensing general practitioners and 80% (CI

75-86) of the pharmacists believed that pharmacists should suggest items for the

PTAM agenda, based on prescription patterns they notice in their pharmacy. The

attitude of general practitioners towards the care-providing function of the community

pharmacist correlates significantly with the relationship between general practitioners

and pharmacists (p < 0.001). There is also a significant difference (p < 0.001) in the

attitude score between dispensing and non-dispensing general practitioners:

dispensing general practitioners scored lower on the attitude scale.
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Conclusion: Pharmacists and general practitioners largely agree on the

pharmacotherapeutic signalling role that a pharmacist should fulfil. A good relationship

benefits the attitude of general practitioners towards the pharmacist’s care-providing

function.

Keywords
Attitude, Function, Opinion, Pharmacists, Prescribing, Primary health care, Role,

Survey, The Netherlands.
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Introduction
In the last 30 years, a number of developments have resulted in an increased focus on the

care community pharmacists provide 1. The preparation of medicines by pharmacies is

becoming less important 2. Medication-control has improved significantly due to the use of

computers in the pharmacy. In many countries cooperation with prescribers and patient

guidance have also become important aspects 3-16. As a result of these developments, the

relationship between pharmacists and general practitioners is changing.

In light of these developments, a recent Cochrane review concluded that pharmacists

should continue their role in providing patient counselling on drug therapy and educating

physicians about drug therapy 17. Some aspects of the pharmacist’s current role, such

as providing advice and medication-control, are already well received by general

practitioners. However, other aspects, such as prescribing medication and adjusting an

ongoing pharmacotherapy, are often less well perceived 18-21.

Based on the current literature, it can be assumed that the contribution of the

pharmacist to the quality of pharmacotherapy increases as cooperation between

pharmacists and general practitioners improves 3. For a successful cooperation, both

parties should agree on each other’s respective tasks. Different perceptions by

pharmacists and general practitioners concerning the pharmacist’s role could reduce the

quality of their cooperation. The communication and cooperation between the two

parties might be improved if additional insights are gained into the factors which underlie

the different perceptions. This study therefore address the following two questions:

- What is the opinion of general practitioners concerning the expertise, task,

responsibility and role of the pharmacist in pharmacotherapy, on what extent do their

views differ from those of pharmacists?

- Which factors determine the attitude of general practitioners towards the

pharmacist’s role?

Methods
In 2001, a questionnaire was sent to all general practitioners and pharmacists who were

active in the operating areas of two health insurers in the south of the Netherlands. Four

million people reside in this part of the country, which covers a quarter of the
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Netherlands’ total area. The healthcare infrastructure and medical consumption pattern

in the southern part of the Netherlands is representative for the rest of the country 22.

Nine percent of the general practitioners approached dispensed. These dispensing

general practitioners operate in areas with a low population density where an

independent pharmacy is not financially viable.

The questionnaires and a short explanatory note were sent by post in the second half of

May 2001. In an accompanying letter it was stated that the questionnaire data would be

anonymously processed, and would not be related to the identity of respondents. Three

weeks later the non-respondents were sent a reminder.

As about half of the pharmacies are run by two pharmacists, two copies of the

questionnaire were sent to each pharmacy. Questionnaires were sent to a total of 1574

general practitioners and 399 pharmacists. Ten weeks after sending the reminder ,a

short phone questionnaire was conducted with 15% of the non-respondents, who were

selected on a random basis.

Variables and instruments
The questions and statements in the questionnaire were initially formulated according

to personal experience of the authors in general practice and the current literature.

We also used a questionnaire constructed by the Dutch Pharmacist Organisation,

which was designed to determine the level of pharmaceutical care provided within a

pharmacy 23.

To evaluate the questionnaire’s face and content validity, preliminary versions were

reviewed by a group of ten general practitioners and ten pharmacists. To strengthen

the internal consistency and reliability, a relatively large number of questions

addressing the same underlying topic was formulated.

The final version of the questionnaire was drafted using additional information obtained

from conversations with specialists in the field as well as the feedback received from the

10 general practitioners and 10 pharmacists 24.

The questionnaires sent to both general practitioners and pharmacists contained the

same 17 statements with respect to the pharmacist’s position in primary care.
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Respondents were asked to state their opinion concerning the role, task, expertise and

responsibility of the pharmacist in primary care (Table 1).

Table 1. Opinions of general practitioners (GPs) and community pharmacists (CPs) on the role of the pharmacist
in primary care.

Non-dispensing
GPs %
(n = 926)

Community
pharmacists %
(n = 328)

Dispensing
GPs %
(n = 93)

Statement

% agree
(compl.+ part.)
(99% CI)

% agree
(compl.+ part.)
(99% CI)

% agree
(compl.+ part.)
(99% CI)

Statements addressing the task and role of the pharmacist
Pharmacists should suggest agenda items for PTAM based on
prescription patterns observed in their pharmacies.$

Pharmacists should provide GPs with prescription figures.$

Pharmacists should register undesired prescription patterns.
Pharmacists should play a very important role in patient care.#$

Pharmacists play a very important role in the GPs
pharmacotherapy policy.#$

The pharmacist’s role extends beyond the distribution of
medication.#

Pharmacists should have the opportunity to generic
substitution.#

Pharmacists should have the opportunity to therapeutic
substitution.#

Pharmacists should be allowed to provide repeat-medication
independently.#

Pharmacists greatly influence the use of medication.#$

Pharmacists greatly influence the prescription policy of GPs
within their area.#$

Statements addressing responsibility
Pharmacist is co-responsible for treatment of a patient.#$

Pharmacists are co-responsible for the consequences of an
irrational therapy.#

Statement addressing expertise
Pharmacists are the major medication experts in primary care.#$

To be able to make PTAM-agreements, the expertise of the
pharmacist is essential.#$

The GP should contact the pharmacist in case of problems
concerning the prescription of the appropriate pharmacotherapy
for a given patient.#

The pharmacist should know all diagnoses of a given patient
that could interfere with medicines.#

85 (82-88)
86 (83-89)
67 (63-71)
69 (65-73)

39 (35-43)

53 (48-57)

71 (67-75)

30 (26-33)

12 (9.4-15)
42 (38-46)

40 (36-44)

64 (60-68)

48 (44-52)

75 (72-79)

87 (85-90)

80 (76-83)

28 (24-32)

80 (75-86)
82 (76-87)
70 (63-76)
97 (94-99)

90 (86-94)

68 (61-74)

99 (97-100)

76 (70-82)

78 (72-84)
65 (58-72)

50 (43-57)

85 (80-90)

67 (60-74)

98 (96-100)

96 (94-99)

97 (94-99)

76 (70-82)

64 (50-77)
58 (44-71)
56 (43-69)
28 (16-40)

23 (11-34)

39 (26-52)

77 (66-88)

48 (35-62)

4.4 (0.00-9.9)
27 (15-39)

13 (4.0-22)

41 (28-54)

47 (34-61)

27 (15-39)

70 (58-82)

73 (60-85)

39 (25-52)
# significant differences (c2 test) in % agree between CPs and non-dispensing GPs (p < 0.01)
$ significant differences (c2 test) in % agree between dispensing and non-dispensing GPs (p < 0.01)

For each statement, general practitioners and pharmacists could indicate their opinion

on a five-point Likert scale 25. The scale contained the following five options:

“completely agree”, “partially agree”, “neutral”, “partially disagree”, and “completely

disagree”.
Two multiple-choice questions were also included. These addressed the mutual

relationship between the general practitioner and the pharmacist, and the desired role
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of the pharmacist in pharmacotherapy. Furthermore, participants were asked to

indicate their age, gender, professional experience, trainer ship, whether or not they

were dispensing, the type and size of their practice, whether they send prescriptions

electronically, the urbanisation level, part-time work, work pressure experienced,

postgraduate training and participation in pharmacotherapy audit meetings (PTAMs).

Analysis
The Likert scale was dichotomised to agree/do not agree. The Chi-square-test was

used to analyse the differences in opinions among pharmacists, dispensing general

practitioners and non-dispensing general practitioners concerning the role, task,

responsibility and expertise of the pharmacist. P-values lower than 0.01 were

considered significant.

Attitudes towards the care-providing function of the pharmacist in primary care, were

determined by adding the scores of the 17 statements ('completely agree' = 5 points,

'partially agree' = 4 points, etc., 'completely disagree' = 1 point). The higher the score,

the more favourable the attitude of the respondent towards the pharmacist’s care-

providing function in primary care. The attitude score could vary between 17 and 85. A

reliability-analysis was carried out to verify sufficient internal consistency (Cronbach’s
alpha = 0.83).

To determine which factors affected the general practitioners’ attitude score, a

descriptive analysis of the variables thought to affect this was first carried out. The

GEE (generalised estimations equations) method with a compound symmetry

correlation structure was used to account for possible data clustering caused by

cooperation between general practitioners in PTAM groups. Multilevel analyses were

carried out by including one independent variable at a time, followed by an analysis

including all predictors. The intra-class correlation coefficient (defined as the variance

between PTAM groups and total variance) of the multiple-regression analysis with

GEE turned out to be low (0.092), indicating that no significant data clustering had

occurred. All analyses were carried out using SAS release 8.2 (SAS Institute Inc.,

Cary, North Carolina).
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Results
Response
The results are summarised in Table 2.

In both groups, 71% responded to the questionnaire (1019 general practitioners, 270

pharmacists). This number does not include non-respondents who were no longer

actively practising. Fifteen percent of the non-respondents were randomly selected

and interviewed by means of a phone questionnaire. On two leading questions,

concerning the role and expertise of the pharmacist, no significant differences (p >

0.1) were found between respondents and telephoned non-respondents. The majority

of respondents and telephoned non-respondents considered the relationship between

the pharmacist and general practitioner to be good or excellent, with no significant

differences (p > 0.1) found between respondents and telephoned non-respondents.

Table 2. Basic characteristics of the survey population and comparison of respondents and telephoned non-respondents.

General Practitioners
n=1434

Pharmacists n=379

Survey population Respondent
n = 1019

Non-respondent
sample n=50

Respondent
n = 270y

Non-respondent
sample n=25§

Average age in years (standard deviation) 47 (6.5) 50 (5.6) 42 (9.3) 44 (7.9)
Male/female ratio (% male) 82% 98% 65% 88%
Solo-practice 38% 70%
Dispensing GP 9% 20%
Second pharmacist 17% 12%
Rural 48% 59% 40% 32%

Statements %of respondents partially or completely agree (99% CI)
The pharmacist should play a very important
role in the pharmacotherapeutic policy of the
general practitioner 37(33-41) 46(28-64) 90(86-94) 100(81-100)
In the process of making PTAM working
agreements, the expertise of the pharmacist
is essential 86(83-89) 90(79-100) 96(94-99) 100(81-100)

% good / very good
In general, how would you describe your
relationship with the pharmacists / general
practitioners in your area? 68(64-71) 77(61-93) 73(67-80) 76(54-98)

% of respondents who replied “co-determining”
What should be the role of the pharmacist
with regards to the medication use of the
patient? 20(17-23) 14(1.4-27) 69(62-75) 80(59-100)
y A total of 270 pharmacies and 328 pharmacists responded to the questionnaire. Age, gender, second pharmacist.
and replies to the statements are indicated for each individual pharmacist, the other replies are indicated per pharmacy.
§ A total of 25 pharmacies was contacted, and in each one, one pharmacist was interviewed.
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Opinions of General Practitioners and Pharmacists
Table 1 summarises the opinions of pharmacists, and dispensing and non-dispensing

general practitioners on 17 statements concerning the pharmacist’s position in primary

care. No significant differences in opinion were found between pharmacists and non-

dispensing general practitioners for three signalling tasks based on the daily

observations of the pharmacist in his pharmacy: Eighty-six percent (CI 83-89) of non-

dispensing general practitioners and eighty-two percent (CI 76-87) of the pharmacists

shared the opinion that pharmacists need to provide the general practitioner with

feedback on prescription figures. Further, 85% (CI 82-88) of the non-dispensing general

practitioners and 80% (CI 75-86) of the pharmacists believed that pharmacists should

suggest items for the PTAM agenda, based on prescription patterns they notice in their

pharmacy. Seventy percent (CI 63-76) of the pharmacists and 67% (CI 63-71) of the

non-dispensing general practitioners considered the registration of undesired trends in

prescription patterns a task of the pharmacist ; fifty-six percent (CI 43-69) of the

dispensing general practitioners also believe that pharmacists have this signalling task.

Moreover, 97% (CI 94-99) of the pharmacists and 69% (CI 65-73) of the non-dispensing

general practitioners believe that the pharmacist should play an important role in patient

care.

An important difference in opinion between general practitioners and pharmacists

concerns the role of the pharmacist in the general practitioner’s prescribing policy.

Whereas 90% (CI 86-94) of the pharmacists believe that they should play a major role

in this policy, only 39% (CI 35-43) of non-dispensing and 23% (CI 11-34) of dispensing

general practitioners agree. Furthermore, 77% (CI 73-80) of non-dispensing and 70%

(CI 57-82) of dispensing general practitioners believe that the pharmacist should have

an advisory role in deciding which drug should be given to patients, whereas 69% (CI

62-75) of pharmacists would like to have a co-determining role (Table 3).

The existing differences in opinion as to the responsibilities and other tasks are

discussed further below.



42

Table 3 The desired role of the pharmacist according to pharmacists and dispensing and non-dispensing general practitioners
(percentages).

Non-dispensing
GPs
(n=926)

Community
pharmacists
(n=328)

Dispensing
GPs
(n=93)

What should be the role of the pharmacist with regards to the use of medication by the patient?
(99% CI)
Decisive role#

Co-decisive role#

Advising role#

No role#$

0.11(0.00-0.39)
20(17-23)
77(73-80)
3.4(1.8-4.9)

4.3(1.4-7.2)
69(62-75)
26(20-33)
0.61(0.00-1.7)

0.00(0.00-5.6)
17(7.2-28)
70(57-82)
13(4.0-22)

# = significant differences (c2 test /Fisher's exact test) between CPs and non-dispensing GPs (p<0.01).
$ = significant differences ((c2 test / Fisher's exact test ) between dispensing. and non-dispensing GPs (p<0.01).

Determinants of the attitude towards the pharmacist’s care-providing function
Tables 4 and 5 show potential determinants of the attitude score and the results of the

analyses.

Table 4 Overview of the attitude scores and predictors of attitude scores in means (sd) and/or percentages. n=971*

Variable Percentage Mean (sd)

Attitudescore 57(10)

Relationship pharmacist1 5/11/17/48/19 (n=961)

% dispensing GP 9

Full-parttime% 89(18)

Female 17

Number of PTAMs2 2/36/47/9/6

Age in years 47(6.5)

Postgraduate training3 9/56/33/2

Work experience (years) 17 (7.8) (n=944)

Urbanisation4 26/25/48

Group-practice 62

Size of practice
(patients)

1736 (785)

Workload5 12/24/41/15/7

Electr. Communication6 37

Trainer of GPs 31

* these GPs have also been included in the regression model (Table 5).
1Relationship with pharmacist: bad/ could be improved/ workable/good/ very good.
2PTAM: never/1-3/ 4-5/ 6-7/ >=8 per year.
3Post-graduation schooling: never/ occasionally/ regularly/ often.
4Urbanisation: urban/ sub-urban/ rural.
5Perceived workload: comfortable/acceptable/ heavy/ very heavy/ too heavy.
6Electronic communication: percent of pharmacies in which >50% of prescriptions are
received electronically.
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Table 5 Regression coefficients for the GEE models used to predict attitude (n=971)

Intercept Simple linear regression Multiple linear regression

(s.e) ß 99% CI ß 99% CI
Relationship with pharmacist § 47(1.5) 2.9 1.9;3.9 2.6 1.7;3.6

% dispensing GP * 58(0.44) -7.1 -11;-3.3 -5.8 -9.7;-1.9

Full-part-time‡ 62(1.7) -0.056 -0.10;-0.008 -0.049 -0.11;0.015

Female* 57(0.47) 2.0 0.075;4.0 0.77 -1.9;3.5

Number of PTAM§ 55(1.3) 1.0 -0.21;2.3 0.057 -1.0;1.1

Age in years 55(2.5) 0.041 -0.090;0.17 0.15 -0.085;0.38

Postgraduate training# never 0.82 -6.1;7.7 0.15 -6.0;6.3

Postgraduate training# sometimes 2.5 -4.3;9.2 2.1 -3.8;8.0

Postgraduate training# regularly 3.1 -3.7;9.9 2.7 -3.3;8.7

Postgraduate training# often

55(2.6)

0 (ref) 0 (ref)

Work experience in number of years 58(0.80) -0.014 -0.12;0.092 -0.066 -0.25;0.12

Urbanisation# urban 1.4 -1.2;4.0 -1.1 -3.4;1.1

Urbanisation# suburban 0.95 -2.0;3.9 -0.58 -3.4;2.2

Urbanisation# rural

57(0.67)

0 (ref) 0 (ref)

Group-practice* 57(0.61) 0.76 -1.1;2.6 -0.56 -2.5;1.4

Size of practicey 59(0.94) -0.079 -0.21;0.054 -0.031 -0.17;0.11

Workload§ 58(0.99) -0.39 -1.2;0.44 -0.21 -1.0;0.59

Electronic communication 57(0.49) -0.13 -2.0;1.7 -0.44 -2.1;1.3

Trainer of GPs* 57(0.48) -0.0082 -1.9;1.9 0.44 -1.3;2.2

Intercept 46 33-60

§ Included as continuous variables.
* Indicated as a 0/1.
‡ Expressed as a percentage between 1 and 100.
# These variables were also tested as a whole (Wald test), these tests were not significant.
y Expressed per 100 patients.

The simple analyses with GEE show that the four main attitude determinants are (1) the

relationship with the pharmacist, (2) whether or not a responding general practitioner is

dispensing, (3) part-time working and (4) the gender of the respondent. However,

according to the multiple-regression analysis, part-time working and gender are not

significant predictors. For gender in particular, the coefficient decreases to less than the

standard error, as a result of the correction for part-time working.
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The multiple-regression analysis with GEE demonstrates that the relationship between

general practitioners and pharmacists who work within the same area significantly

affects the attitude score (p < 0.001).

On average, general practitioners who have a very good relationship with nearby

pharmacists have an attitude score 10 points (4 x 2.6) higher than general practitioners

who have a poor relationship with the pharmacists in their area (p < 0.001).

There is also a significant difference (p < 0.001) in attitude score between dispensing

and non-dispensing general practitioners. On average, dispensing general practitioners

scored 6 points lower on the attitude scale compared to non-dispensing general

practitioners.

Discussion
We have reported a number of differences and similarities in opinions between

general practitioners and pharmacists concerning the pharmacist’s role in pharmaco-

therapeutics. Two factors which determine the attitude of the general practitioner

towards the pharmacist’s role as a care provider have also been identified.

The majority of general practitioners and pharmacists who participated in our survey

confirmed a good relationship between the two professions, confirming earlier studies

carried out in other countries 20,21. We found that such a good relationship correlates

with a more positive attitude of general practitioners towards the community

pharmacist’s care-providing function.

Furthermore, we found that general practitioners and pharmacists both agree that the

pharmacist has a signalling task towards the general practitioner. More than 80% of

the pharmacists and non-dispensing general practitioners agree that pharmacists

should provide prescription figures during pharmacotherapeutic audit meetings and

should comment on prescription patterns they observe within their pharmacy. Due to

the lack of clear agreements and differences in regulations between individual

European countries, this signalling task is not yet a part of a pharmacist’s standard set

of tasks 26.

Such a signalling task fits into the advisory role that general practitioners expect of a

pharmacist. Our finding that the majority of general practitioners want a pharmacist to
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have an advisory role rather than a codetermining role is in agreement with other

studies 19-21, 27. A possible explanation for this finding is that general practitioners

mostly believe that pharmacists do not have sufficient medical training to be able to

correctly interpret a diagnosis or to participate in the clinical decision process 20,28,29.

This may also explain the observed differences in opinion concerning therapeutic

substitution and the extent to which the pharmacist should be familiar with all

diagnoses relevant to the drugs prescribed.

With respect to generic substitution few differences in opinion were found (Table 1). This

is not surprising due to the drug-focused character and existing international policies to

stimulate this 30. On the other hand, opinions as to the desirability of pharmacists

providing repeat-prescriptions vary widely. Although the provision of repeat-prescriptions

by the pharmacist offers advantages for patients, general practitioners and pharmacists

alike 9,31,32, only 12% of non dispensing and 4% of dispensing general practitioners do

consider this to be a pharmacist’s task. This strongly contrasts with 78% of pharmacists

who think it is a pharmacist’s task. A possible explanation for this is that general

practitioners would loose the ability to charge the applicable repeat-medication

prescription rate to privately insured patients 33. Since one-third of the patients in a

general practice are privately insured, this might result in a substantial loss of income.

Compared to their non-dispensing colleagues, dispensing general practitioners are in

favour of a more limited role for pharmacists: 28% (CI 16-40) believe that pharmacists

should play a very important role in patient care, versus 69% (CI 65-73) of non

dispensing general practitioners and 97% (CI94-99) of pharmacists. Dispensing

general practitioners also obtain lower scores on the attitude scale. This is hardly

surprising as such general practitioners have a practice in the countryside, with no

pharmacies nearby. Therefore, these general practitioners provide both medical and

pharmaceutical care. Given the positive opinion of 70% (BI 58-82) of dispensing

general practitioners concerning the expertise of the pharmacist within the PTAM, it

would be interesting to determine the pharmacist’s role in rural areas. This is also true

for the advisory role that pharmacists can have in deciding which pharmacotherapy

should be prescribed to a given patient.
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Forty-six percent (BI 60-68) of the general practitioners, and eighty-five percent (BI 80-

90) of the pharmacists, consider the pharmacist to be partially responsible for the

treatment of patients. However, when asked whether pharmacists are liable for the

possible consequences of irrational pharmacotherapy, both general practitioners and

pharmacists considered the pharmacist to be responsible to a much lesser extent.

Perhaps this suggests a current lack of a clear definition of the pharmacist’s
responsibilities in pharmacotherapeutic patient care 34. If one considers the

pharmacist’s knowledge of the use of drugs to be superior to the general practitioner’s
knowledge in this area then pharmacists should be responsible for possible

consequences of providing patients with medication, which they know is obsolete or

non-functional, even when this medication was prescribed by the general practitioner.

Conclusion and recommendation
Based on a large population and a high response rate, the results of this cross-sectional

survey indicate that general practitioners and pharmacists have good relationships with

each other, and that they agree on the signalling role that a pharmacist, in his/her

function as a drug expert, should fulfil in pharmacotherapeutics. The optimalisation of

the relationship between general practitioners and pharmacists positively affects the

attitude of general practitioners towards the pharmacist’s care-providing function. The

role that the pharmacist can fulfil in providing feedback from the pharmacy to general

practitioners and PTAM groups seems to be important and should be further

emphasised. Moreover, the advisory role of the pharmacist deserves more attention.

Currently, the differences in opinion between general practitioners and pharmacists

seem too large to merit a fruitful discussion on topics such as the diagnosis on the

prescription, the provision of repeat-medication by pharmacists, therapeutic substitution

or the possibility of a codetermining role for the pharmacist in the general practitioner’s
pharmacotherapeutic policy.

Whereas dispensing general practitioners acknowledge the expertise of the pharmacist,

they generally do not believe that pharmacists should play a very important role in

patient care. It would therefore be interesting to further investigate whether and how
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pharmacists can collaborate with dispensing general practitioners in a synergistic way,

particularly in rural areas.

Both pharmacists and general practitioners generally acknowledge the responsibility of

the pharmacist towards the patient that uses medication. A more precise definition of

the pharmacist’s responsibilities would benefit the cooperation between pharmacists

and general practitioners and would create a clearer situation for the patient. A fruitful

cooperation between general practitioners and pharmacists is an important part of

further quality improvement in pharmacotherapeutic care.

Prospective research in order to explore the impact of collaboration and attitude on

quality of prescription, is recommended.
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Abstract
Background: The development of the care-providing function of the community

pharmacist (CP) and variations in professional practice.

Aim: To identify determinants of the care-providing function of the CP.

Design: Cross-sectional questionnaire survey.

Setting: The Netherlands 2001.

Participants: 328 CPs.

Methods: Questionnaires were used to collect data about the care provided in

pharmacies. As dependent variables three partial constructs: ‘individual patient care’,
‘registration of the care’, and ‘cooperation with GPs’, and one total construct: ‘care

function’ were formed. Independent variables were: gender, work experience, attitude to

the care-providing function, tenure, relationship with GPs, pharmacist trainer, frequency

of postgraduate training, workload, part-time working, frequency of contact with

pharmaceutical representatives, presence of technicians with a specialised caring duty,

size of the pharmacy, urbanisation, competition, franchise pharmacy, presence of

sufficient personnel. A multiple-regression analysis was performed.

Results: Respondents 71%, of the respondents 29% never enquired about the patient's

experience when supplying a medication for the second time. The supply of self-care

remedies was never registered by 11% of respondents. Ninety percent of pharmacists

participate more than 4 times per year in Pharmacotherapy Audit Meetings. The attitude

of the pharmacist, relationship with the GP, presence of specialised technicians,

frequency of postgraduate training and the type of tenure are significantly positively

correlated with a care-providing function. Being a pharmacist trainer is significantly

positively related with 'individual patient care', the frequency of postgraduate training is

significantly positively correlated with ‘registration of the care’ and the number of years

in service is significantly negatively correlated with ‘cooperation with GPs’. There is a

negative correlation between the cooperation with GPs and the number of years a

pharmacist has been in service.

Conclusion: Based on this survey, the development of programmes focused on optimal

attitude, and cooperation between pharmacists and GPs is recommended.
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Introduction
In primary care, pharmacists play an important role in the distribution of industrially

prepared prescription drugs. Compared with a few decades ago, prescription drugs are

now hardly ever prepared in the pharmacy: 4.2% over 2002 in The Netherlands 1. Since

the emergence of pharmaceutical care at the start of the 1990s, pharmacists have

devoted increasingly more attention to the care of the patient. Pharmaceutical care is

defined as: the structured, intensive care of the pharmacist for an optimal

pharmacotherapy in which the patient and his condition are the primary concern. The

aim is to obtain optimal health-related quality of life 2. Recent studies have recognised

the value of the pharmacist’s advisory function in both the direct contact with patients as

well as the cooperation with general practitioners (GPs) 3-6.

The pharmacist’s contact with the patient and the GP provides information that can be

relevant for the patient's treatment. The registration of this information in an electronic

pharmaceutical dossier is essential for monitoring the care provided and goes beyond

the registration of prescription drugs supplied 7-9. We distinguish three important duties

in the pharmacist's care-providing function: individual patient care in the direct patient

contact, the cooperation with prescribers in aiming to achieve optimal pharmacotherapy

and the registration of the care provided. With the development of the care-providing

function, the pharmacist now has a broader range of duties which go beyond the

preparation and supply of prescription drugs. The expected variations in professional

practice are not only influenced by pharmacy-related and person-related factors but also

by the pharmacist’s opinions and attitudes. There is very little literature in this field.10-13.

We carried out a study that mapped the pharmacist's care-providing function and the

influence of the aforementioned factors on this. In view of the pharmacist's changing

function, the influence of these factors could be important for the quality of the care-

providing function.

Methods
In May 2001, a questionnaire was sent to all pharmacists (n = 379) who were contracted

to run a pharmacy in the operating areas of two health insurers from the south of the

Netherlands. Four million people reside in this part of the country, which covers a
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quarter of the total area of the Netherlands (16 million inhabitants). The health care

infrastructure and the medical consumption pattern in the southern part of the

Netherlands are representative for the rest of the country 14.

The questionnaires and a short explanatory note were mailed to the pharmacists; a

separate covering letter stated that the questionnaire data would be processed

anonymously and would not be related to the identity of respondents. A reminder was

sent to the non-respondents after three weeks.

As about half of the pharmacies are run by two pharmacists, two questionnaires were

sent to each pharmacy. Ten weeks after the reminder had been sent, a short phone

questionnaire was conducted with 20% of the non-respondents, who were selected on a

random basis.

Variables and instruments
Questions and statements were drawn up based on the literature, discussions in the

research team and existing questionnaires 15. A final questionnaire was drawn up based

on the comments of experts and 10 practising pharmacists to provisional questionnaires
16.

The final questionnaire was used to measure the following three groups of variables:

(a) The reported performance of the care-providing function. This was related to three

aspects of the care-providing function: individual patient care, cooperation with GPs
and registration of the care. Table 2 gives an overview of the items related to the

questions posed.

(b) The attitude of pharmacists to the care-providing function: For this purpose use was

made of a previously developed attitude scale based on 17 statements 6,16. These

statements enquired about attitudes concerning the task, role, responsibility and

expertise of the pharmacist.

(c) Demographic data, person-related and practice-related characteristics: degree of

urbanisation, competition with other pharmacies, size of pharmacy, franchised

pharmacy (belonging to a chain of pharmacies that presents itself to the public with

an extended care-oriented range of services), presence of sufficient personnel,

presence of technicians with specialised care duties, pharmacist’s gender, number
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of years in service, type of tenure (owner pharmacist, managing pharmacist, second

pharmacist), full-time equivalent (part-time work), workload, relationship with GPs,

function as pharmacist trainer, frequency of participation in pharmacotherapeutic

postgraduate training, and frequency of contact with pharmaceutical

representatives.

Analysis
To answer the research question, the scores on the care-providing function questions

for individual patient care, cooperation with GPs and registration of medical data were

added up in three general constructs ‘individual patient care’, ‘care registration’, and

‘cooperation with GPs’. The total construct ‘care-providing function’ was also formed.

These constructs functioned as dependent variables. To verify whether there was

sufficient internal consistency in the sum scores stated, a reliability analysis was

performed (the respective Cronbach’s alpha values were: 0.67, 0.59, 0.83 and 0.84).

By adding up the scores from the 17 statements, the general construct ‘attitude with

respect to the care-providing function of the pharmacist’ was formed (Cronbach’s alpha

= 0.83). The higher the score, the more favourable the attitude of the respondent

towards the pharmacist’s care-providing function in primary care. The attitude score

could vary between 17 and 85.

To investigate which factors were related to the pharmacist's care-providing function, a

multiple linear regression analysis was performed for each construct. The independent

variables were the previously stated demographic data, person-related and practice-

related characteristics and the attitude of the pharmacist with respect to the care-

providing function (sum score).

The linear regression models included all of the independent variables simultaneously.

To reduce the chance of false-significant results, a significance level of 0.05/3 = 0.017

(Bonferroni correction) was adopted for the analysis of the partial constructs. A

significance level of 5% was adopted for the analysis of the total construct. Model fit was

assessed by r-square.

All of the analyses were performed using SAS version 8.02 (SAS Institute Inc., Cary,

North Carolina).
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Results
Response
A response of 71% (270 of 379 pharmacies) was obtained. A total of 328 pharmacists,

including second pharmacists, completed the questionnaire. The characteristics are

presented in Table 1.

Table 1. Basic characteristics of the survey population and comparison of respondents and telephoned non-respondents.
Scores on some important questions and statements.
Survey population
Pharmacies n=379

Respondents
n = 2701

Non-respondents
sample n=252

Average age in years (standard deviation) 42 (9.3) 44 (7.9)
Male/female ratio (% male) 65% 88%
Second pharmacist 17% 12%
Rural 40% 32%

Statements % of respondents who replied ‘completely agree’ or ‘partially
agree’3

The pharmacist should play a very important role in the
pharmacotherapeutic policy of the GP*

90 100

The pharmacist’s expertise is essential in drawing up PTAM
working agreements*

96 100

% of respondents who replied ‘good’ or ‘very good’4
In general, how would you describe your relationship with
GPs in your area?*

73 76

% of respondents who replied ‘co-decisive role’5
What should be the pharmacist’s role with respect to the
patient’s medication use?*

69 80

1 A total of 270 pharmacies and 328 pharmacists responded to the questionnaire. Age, gender and replies to the statements are
indicated for each individual pharmacist, the other replies are indicated in accordance with pharmacy.
2 A total of 25 pharmacies was contacted, and in each one, one pharmacist was interviewed.
3 five points scale: completely agree/ partially agree/ neutral/ partially disagree/ completely disagree.
4 five points scale: bad/ could be improved/ workable/ good/ very good.
5 four points scale: decisive role/ co-decisive role/ advisory role/ no role.
* no significant differences (p>0.1) were found between respondents and telephoned non-respondents.

Of the 109 non-responding pharmacies 25 were randomly selected and 1 pharmacist

from each of these was interviewed by means of a telephone questionnaire. For the

leading questions, concerning the role and expertise of the pharmacist, no significant

differences were found between respondents and telephoned non-respondents. The

majority of respondents and telephoned non-respondents considered the relationship

between the pharmacist and GP to be good or excellent, and no significant differences

were found between respondents and telephoned non-respondents.

Interpretation of the care-providing function
Table 2 contains a description of the care-providing function items of the three

constructs and presents the data from the reliability analysis and the survey.
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Table 2. Description of care-providing function items distributed over three constructs.
Results of the reliability analyses and the survey (n = 328 pharmacists)

Constructs Ne
ve
r

% Oc
ca
sio
na
ll

y% Re
gu
lar
ly

% Of
ten

%

Individual patient care (Cronbach’s alpha = 0.67; average 14, sd 2.6)
How often does your pharmacy use a structured set of questions when supplying self-
care remedies?
How often does your pharmacy provide supplementary information with home
deliveries?
How often does your pharmacy provide information about the use and side effects of a
drug which is supplied to a given patient for the first time?
How often do you enquire about a patient’s experience with a given drug before
providing that same drug for the second time to that patient?
How often do you engage in a personal consultation with a patient in a separate
area?

2.8

4.9

1.8

29

0.31

15

35

19

57

51

48

33

33

11

37

35

27

46

3.1

11
Care registration (Cronbach’s alpha = 0.59; average 8.0, sd 1.9)
Besides files of supplied medication, does your pharmacy keep other medical records in
a database e.g. pregnancy, allergies, breast cancer?
How often do you register the supply of self-care remedies?
How often do you register care interventions that take place in your pharmacy?

4.3
11
12

27
59
28

42
27
28

27
3.7
32

6.2
2.8
0.92
5.6

5.3

6.3

23

24

44

42
46
22
4.1

31

26

43

26

34

42
39
58
26

35

31

18

19

11

10
12
19
64

23

31

10

26

5.1
1-3/yr 4-5/yr 6-7/yr >8/yr

Cooperation with GPs (Cronbach’s alpha = 0.83; average 26, sd 5.6)
How often do you discuss the care provided by your pharmacy with GPs?
How often do GPs contact you for advice about a patient’s medication?
How often do you contact a GP about a patient’s medication?
How often do you participate in a Pharmacotherapy Audit Meeting (PTAM)?1

How often do you provide agenda items for the PTAM as a consequence of noteworthy
prescriptions?
How often do you supply prescription statistics from your pharmacy to your PTAM
group?
How often do you use prescription statistics to evaluate whether agreements made
within your PTAM group are honoured?
How often do you generate prescription statistics for the PTAM in cooperation with other
pharmacies?
How often do you provide individual GPs with feedback on the extent to which they have
complied with agreements?

How many times per year does your PTAM group meet? 5.1 31 44 14

Total care-providing function (Cronbach’s alpha = 0.84; average 48, sd 7.9)
1Pharmacists who never attend a Pharmacotherapy Audit Meeting (PTAM) score ‘not applicable’ on the questions listed below
(5.6%). For the regression analyses the 'not applicable' category is added to the ‘never’ category or, for the last question, to the '1-3
times' category.

For the individual patient care, the response to the question ‘How often do you enquire

about a patient’s experience with a given drug before providing that same drug for the

second time to that patient’ is remarkable: 29% of the pharmacists indicated that they

never did this. When supplying self-care remedies, 83% of pharmacists (regularly 48%;

often 35%) use a structured set of questions.

For the cooperation with GPs, the pharmacist's ‘informative activities’ in the local

Pharmacotherapy Audit Meetings (PTAMs) are noteworthy. Fifty-eight percent indicated

that they regularly to frequently provided agenda items for the PTAM as a result of
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noteworthy prescriptions, and sixty-two percent regularly to frequently provided

prescription statistics from the pharmacy to the PTAM.

The proportion of pharmacists who participate in PTAMs is high: 90% indicate that they

participate more than 4 times per year.

Determinants of the care-providing function
The multiple-regression analysis reveals that a number of determinants are significantly

positively correlated with the extent to which the pharmacist practises a care-providing

function. For the total care function these are: a positive attitude of the pharmacist with

respect to the care-providing function, a good relationship with the GP, the presence of

technicians with a specialised care-providing duty and frequent participation in

pharmacotherapeutic postgraduate training (Table 3).

Table 3. Multiple linear regression analysis.
Dependent variable: total construct care-providing function pharmacist (n = 328). r2 = 0.40
Independent variables Percentage Means

(sd)
ß 95% CI

Attitude, continuous scale of 17-85 72 (6.7) 0.31 0.20;0.431

Technicians with specialised care-providing duties3 52.3 3.3 1.8;4.91

Pharmacist’s tenure: owner pharmacist3 52.0 -0.86 -3.3;1.6
managing pharmacist3 31.4 -2.7 -5.2;-0.322

second pharmacist3 16.6 0(ref)
Franchised pharmacy3 46.6 1.2 -0.31;2.8
Pharmacist trainer 3 21.9 1.4 -0.53;3.3
Gender female3 35.4 -1.3 -3.1;0.52
Frequency of contact with pharmaceutical
representatives per month4 3.3 (2.7) 0.14 -0.14;0.43
Number of years in service4 14.2 (8.6) -0.043 -0.15;0.064
Frequency of postgraduate training
Never/ occasionally/ regularly/ often4 0/ 21.1/ 63.0/ 15.9 2.2 0.95;3.51

Relationship with GP:
Poor/ could be better/ workable/ good/ very good4 1.2/ 9.6/ 15.8 / 47.5 / 25.8 2.7 1.9;3.51

Workload: to high3 7.1 2.0 -0.85;4.9
1p < 0.001.
2p < 0.05.
3yes=1.
4Continuous variable.

The tenure held by the pharmacist is significantly correlated with the extent to which the

pharmacist practises the care-providing function. For this the managing pharmacist

scores significantly lowest.

In the multiple-regression analysis of the partial construct ‘individual patient care’ (Table

4) attitude, the relationship with the GP, the presence of technicians with a specialised

care-providing duty as well as being a ‘pharmacist trainer’ have a significant positive
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correlation with the extent to which the pharmacist practises this aspect of the care-

providing function.

Table 4. Multiple linear regression analysis. Dependent variables: partial constructs care-providing function
(n = 328). For the complete listing of the independent variables see Table 3

ß Bonferroni-
adjusted 95% CI
(=98.3 CI)

Individual patient care (r2 = 0.26)
Pharmacist trainer 0.94 0.088;1.8
Attitude 0.066 0.013;0.12
Relationship with GP 0.39 0.013;0.76
Technicians with specialised care-providing duties 1.1 0.46;1.8
Frequency postgraduate training attended by pharmacist 0.52 -0.054;1.1
Number of years in service 0.040 -0.0072;0.087
Franchised pharmacy 0.57 -0.11;1.3
Workload 0.60 -0.68;1.9
Gender female -0.29 -1.1;0.51
Pharmacist’s tenure: owner pharmacist -0.21 -1.3;0.87

managing pharmacist -0.52 -1.6;0.55
second pharmacist 0(ref)

Frequency of contact with pharmaceutical representatives -0.0067 -0.13;0.12

Cooperation GPs (r2 = 0.34)
Number of years in service -0.10 -0.20;-0.0067
Attitude 0.21 0.10;0.32
Relationship with GP 2.2 1.5;3.0
Technicians with specialised care-providing duties 1.5 0.11;2.9
Frequency postgraduate training attended by pharmacist 1.1 -0.0079;2.3
Frequency of contact with pharmaceutical representatives 0.21 -0.045;0.46
Workload 2.0 -0.55;4.6
Gender female -1.2 -2.9;0.37
Tenure pharmacist: owner pharmacist -0.46 -2.6;1.7

managing pharmacist -1.5 -3.7;0.61
second pharmacist 0(ref)

Franchised pharmacy 0.33 -1.0;1.7
Pharmacist trainer -0.086 -1.8;1.6

Registration of the care (r2 = 0.21)
Frequency postgraduate training attended by pharmacist 0.60 0.17;1.0
Attitude 0.045 0.0050;0.085
Technicians with specialised care-providing duties 0.69 0.17;1.2
Pharmacist trainer 0.52 -0.13;1.2
Franchised pharmacy 0.37 -0.14;0.89
Tenure pharmacist: owner pharmacist -0.18 -1.0;0.63

managing pharmacist -0.62 -1.4;0.20
second pharmacist 0(ref)

Frequency of contact with pharmaceutical representatives -0.057 -0.15;0.038
Workload -0.53 -1.5;0.45
Number of years in service 0.017 -0.019;0.053
Relationship with GP 0.11 -0.18;0.39
Gender female 0.13 -0.47;0.74

In the multiple-regression analysis of the partial construct ‘cooperation with GPs’,
attitude, the relationship with the GP and the presence of technicians with a specialised

care-providing duty were found to have a significant positive correlation with the extent

to which the pharmacist practises this aspect of the care-providing function.
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Furthermore, there is a significant negative correlation with the pharmacist’s number of

years in service: the longer the pharmacist has been in service, the less the extent to

which he cooperates with GPs.

In the multiple-regression analysis of the partial construct ‘registration of the care
provided’, it was found that in addition to the attitude and the presence of technicians

with a specialised care-providing duty, the frequency of postgraduate training was

positively correlated with the extent to which the pharmacist practises this aspect of the

care-providing function.

In addition to the variables stated in Tables 3 and 4, the independent variables stated in

the method section were also included in the analyses. The variables, ‘degree of

urbanisation’, ‘competition with other pharmacies’, ‘sufficient personnel’, ‘full-time

equivalent (part-time work)’, and ‘size of pharmacy’, did not exhibit a significant

association with the extent to which the pharmacist practises a care-providing function

in any of the four analyses performed.

Discussion
The results from this cross-sectional study reveal that for self-care remedies in

individual patient care a structured set of questions is often used and registration of the
care provided often occurs. It is remarkable that when a drug is supplied to a patient for

the second time, 29% of the pharmacies never enquire about the patient's experience.

Particularly such questions about the patient's experience can lead to the timely

detection of problems with medicine use and is therefore recommended 17.

The results from this study show that a number of variables are related to the

pharmacist's practise of the care-providing function. The attitude of the pharmacist with

respect to his position in primary care and the relationships he has with the GPs plays

an important role in this; earlier research confirmed these findings 4,10,12.

PTAMs play an important role in the cooperation with GPs. Pharmacists frequently and

actively play a role in these.

The presence of technicians with a specialised care-providing duty does have a positive

effect on the individual patient care as has also been shown by other studies 18. In

addition to this, this study identifies that the presence of specialised technicians is
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related to an improved registration of the patient care and to an improved cooperation
with GPs.
We also found a correlation between the practice of a care-providing function and the

tenure in which the pharmacist works. The second pharmacist who is employed under a

'managing pharmacist' or under an 'owner pharmacist' was found to be more care-

oriented than a ‘managing pharmacist’. This can possibly be explained by the fact that

the 'managing pharmacist' or the 'owner pharmacist' is more involved in ‘back office

duties’. Further research will need to explore this.

A more frequent attendance of postgraduate pharmacotherapeutic training by the

pharmacist was also found to be correlated to a more care-oriented function and in

particular with the registration of the care provided. This is an interesting finding

because the adequate registration of the care provided is essential for the monitoring of

patients by the pharmacy team and the pharmacist's guidance in this is indispensable.

The practice of a function such as a pharmacist trainer was found to be associated with

greater attention to individual patient care. This may be due to the extra attention given

to pharmaceutical care by the practical training of a community pharmacist.

The cooperation with the GP seems to be negatively related with the pharmacist’s
number of years in service. As pharmaceutical care is a relatively new development in

community pharmacy, a possible explanation for this could be that the older generation

of pharmacists consider cooperation to be less important. Since cooperation with GPs

forms an important part of the pharmacist's care-providing function, further research into

how this cooperation should be formulated is important.

In view of the 'informative activities' with the help of prescription statistics (which 60% of

pharmacists regularly to frequently use in PTAMs) it is recommended that research is

carried out to explore the extent to which an ‘assessing function’ for the pharmacist fits

into the cooperation with GPs. With such an ‘assessing function’, the pharmacist makes

greater use of his possibilities to asses compliance with generally accepted guidelines

and agreements with the aid of prescription statistics. Earlier research has indicated that

GPs find this important 6,19,20.

Causal relationships cannot be demonstrated in a cross-sectional study such as this.

Also selective drop-out cannot be excluded. In view of the response-rate of 71% and the
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results of the non-respondents research, selective drop-out seems to be unlikely. It is

recommended that the determinants described are further investigated in a prospective

study. In this a number of the self-reported data with respect to the PTAM for example,

can be replaced with objective data.

Conclusion
The professional practice of the pharmacist has undergone a development that has

resulted in individual patient care, cooperation with GPs and registration of the care
becoming visible elements in the care-providing function practised by the pharmacist.

The extent to which the pharmacist practises these is positively related with his attitude,

his relationship with GPs, the frequency of postgraduate training, being a pharmacist

trainer, the tenure as second pharmacist and the presence of specialised technicians in

the pharmacy.

In view of the important place drugs have in the treatment of patients and the important

role that cooperation between care providers plays in this, the development of

programmes focused on optimal attitude, and cooperation between pharmacists and

GPs is recommended. The results of this study and the results of future prospective

research will contribute to this.
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Abstract
Background: Differences in prescribing behaviour between general practitioners (GPs).

Aim: To formulate and validate clinical prescribing indicators based on general practice

guidelines.

Design: Validatory study.

Setting: Pharmacies and general practices in the Netherlands in 2003.

Participants: A total of 379 pharmacies, 947 general practices and 3.8 million patients.

Methods: A total of 51 potential indicators were formulated, based on medicinal

recommendations from the evidence based guidelines of the Dutch College of General

Practitioners and the corresponding recommendations from the Commission

Pharmaceutical Help of the Health Care Insurance Board. These indicators were

submitted to an expert panel to assess content validity. The panel assessment was

analysed using the RAND-UCLA appropriateness method (RAM). Then for the

remaining indicators, it was assessed to what extent these could be used to determine

the prescribing behaviour of GPs and the level to which this behaviour varies between

GPs. This was done using a prescribing analyses and cost (PACT) database that was

compiled from prescription databases from 379 pharmacies, with all prescriptions from

1,434 general practitioners over an entire year to 3.8 million patients.

Results: The panel considered 34 of the 51 potential indicators to be valid with respect

to providing an adequate reflection of the central recommendations in the guideline and

in terms of relevance with respect to health gain and/or efficiency. Of these 34

indicators, 20 revealed considerable differences in the prescribing behaviour of general

practitioners.

Conclusion: On the basis of existing general practice guidelines, 20 prescribing

indicators could be formulated that were assessed by an expert panel to be sufficiently

valid and which could also discriminate the prescribing behaviour of GPs as reflected in

the prescription databases of pharmacies.

Keywords
Feedback, General practitioner, Guidelines, Indicators, Pharmacist, Pharmacy,

Databases, Prescriptions, Primary health care.



69

Introduction
Prescription of drugs is an important part of the general practitioner’s (GPs) therapeutic

activities. In the Netherlands, but also for example in the United Kingdom, a drug is

prescribed in more than 60% of the cases in which a patient consults a GP. In Southern

European countries this percentage can even increase to over 90 % 1,2. There are

considerable differences among GPs in terms of the choice of drugs and the quantities

prescribed. This variation is not only caused by demographic differences in the patient

population or differences in morbidity, but is also the consequence of differences in the

prescribing behaviour and in the quality of prescribing 3-6.

Good indicators are needed for a valid and reliable measurement of the quality of

prescribing. This is understood to mean: measurable elements in the care provided for

which there is consensus and which can be used to estimate and improve the quality of

care provided 7.

The indicators currently described in the literature with respect to the prescription of

drugs are mainly formulated on the basis of general recommendations; they are rarely

derived from existing, general practice guidelines that are more specific for GPs 8-11.

Such evidence-based guidelines are now available in several countries 12-17. If variations

in professional culture and clinical practice are allowed for, these guidelines and the

indicators derived from these guidelines can be of value in different countries 18.

This article describes the development of a number of prescribing indicators that are

based on existing general practice guidelines and are suitable for use in existing

sources, such as pharmacy databases or prescribing analysis and cost (PACT) data 19.

We have tested these indicators against the following requirements:

- The formulated prescribing indicators must be relevant in light of the health gain

and/or efficiency gain to be obtained, and they must adequately reflect the central

recommendations in the guideline.

- The formulated prescribing indicators must make it possible to describe the

prescribing behaviour of GPs and the variation that exists in this behaviour.
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Methods
On the basis of evidence-based general practice guidelines, we formulated prescribing

indicators and subsequently investigated the content and construct validity of these

prescribing indicators.

Potential indicators based on general practice guidelines
We formulated 51 potential indicators based on the medicinal recommendations in 32

guidelines from the Dutch College of General Practitioners (Dutch acronym: NHG) and the

corresponding recommendations from the Commission Pharmaceutical Help (Dutch

acronym: CFH) of the Health Care Insurance Board 20,21. This was done by using the

following method (Box 1):

Box 1: Guidelines as the basis for potential indicators

Guidelines Dutch College of General Practitioners (NHG)
- The first guideline was published in 1989
- Now (2004) 80 guidelines are available 12,13

- Supported by relevant scientific literature
- Related to daily practice 43

- >70% of general practitioners comply with these 41

Guidelines Commission Pharmaceutical Help (CFH)
- Sent annually to all prescribers since 1982 20,21

- Widely-used source of information 44

Potential indicators were formulated on the basis of:
- The medicinal recommendations in NHG standards and the

corresponding CFH recommendations
- The measurability of the recommendations given in the guideline
- Outcome measure expressed as a percentage that is related to the

compliance with the guideline

- Potential indicators with respect to first-choice drugs, combinations of drugs and the

step-by-step prescription of drugs were formulated using the existing NHG guidelines.

- All medicinal recommendations in the NHG guidelines were itemised and compared

with the CFH recommendations.

- If there was no agreement between the NHG and the CFH guidelines with respect to

the drug choice (for example, depression, hay fever), no indicators were formulated.
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- No potential indicators were formulated from guidelines concerning over-the-counter

drugs (for example, antacids and painkillers) because no systematic registration of

these drugs occurs and therefore they cannot be evaluated in pharmacy databases.

- The indicators were formulated as a fraction. For example, the numerator contains

the quantity of a recommended drug that is prescribed and the denominator the total

quantity of all drugs prescribed from the drug group in question. With this, the score

on an indicator can be expressed as a percentage varying from 0% to 100%, and in

the example given the optimum score approaches 100%.

- Drugs were classified in accordance with the anatomical therapeutic chemical drug

classification system (ATC code); the number of defined daily doses (DDDs) was

used as the measure of volume 22. The number of prescriptions was chosen as the

measure of volume, when the indicator was related to the choice of drugs used for a

period of several days or weeks, and for which the use expressed in DDDs varied

considerably. This is, for example, the case for externally applied drugs.

- For indicators directed towards making a limited choice from a group of drugs the

DU90% method was used 23. This method relates the quality of prescribing to the

number of different drugs (in terms of DDDs) that are responsible for 90% of the drug

use, the DU90% index. The method assumes that good prescribing is correlated with

a relatively limited choice from the available range of drugs.

Determining the validity
The potential indicators were submitted to a panel of experts to assess content validity.

The panel of experts consisted of six GPs and a pharmacist with a professor of general

practice medicine as chair. In addition to proven scientific experience, all the panel

members had more than 10 years of practice experience (average 21 years). The

pharmacist had gained more than 20 years of practice experience in her own pharmacy.

The GPs worked in various types of practices in geographically different areas. The 51

potential indicators were sent to the panel members by post and they assessed each

indicator for three characteristics on a nine-point scale: relevance for health gain,

relevance for efficiency, and providing an adequate reflection of the central

recommendations in the guideline (Box 2).
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Box 2: Questions to panel members with respect to the content validity of the
prescribing indicators formulated
(Score ranging from 1 to 9)

- How relevant is this indicator in light of the health gain to be obtained?
- How relevant is this indicator in light of the efficiency gain to be obtained?
- How valid is this indicator for measuring the compliance with the central

recommendations from the guideline?

The existing evidence-based guidelines provided the basis for assessing the potential

indicators. We chose a small panel so that everyone could be involved in the group

discussion. After the written assessment by the panel members, differences in the

assessment of the indicators were discussed during a panel session (see Analysis).

Following the discussion, each of the panel members had the opportunity to provide a

new written assessment for each of these indicators.

Next, in the available prescription database, for all of the prescribing indicators

remaining after the panel assessment, it was assessed to what extent these could be

used to determine the prescribing behaviour of GPs and the level to which this

behaviour varies among GPs. The prescription database was a compilation of pharmacy

databases and was made available as PACT data by the health insurers, with due

consideration to existing privacy legislation. Each month, health insurers in the

Netherlands receive electronic declarations from the pharmacists; these are provided in

a standardised format and contain information about the patient, the prescriber and the

drug 24. By linking these declaration databases, an extremely large database was

created that contained detailed information about all the drugs supplied to 3.8 million

patients in the year 2000 by 379 pharmacists, which had been prescribed by 1,434 GPs

in 947 practices (Box 3).

Box 3: Data available in the prescription databases used
- Patients (3.8 million): code number, age, sex, postcode, general practitioner code,

pharmacist code
- General practitioners (1434 in 947 practices): code number, practice number, age, sex,

postcode, type of practice, practice size
- Pharmacies (379): code number, postcode, type of pharmacy, pharmacy size
- Drugs prescribed by GP and supplied by pharmacist in 2000: patient code, ATC code

and article code, date supplied, number of prescriptions and/or DDDs 22
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Analysis
The overriding criterion was that an indicator had to satisfy the requirement that it

reflected the central recommendation in the guideline; in addition, the indicator also had

to be sufficiently relevant for the health gain or efficiency gain. This was analysed using

the RAM (RAND-UCLA Appropriateness Method) 25. Sufficient validity with respect to

the three previously mentioned characteristics (i.e. health gain, efficiency and adequate

reflection) was considered to be present for an average panel score of seven or more,

provided that the assessment of the individual panel members did not vary

considerably. We determined this using the interpercentile range adjusted for symmetry

(IPRAS) method developed in the RAM. A number of potential indicators were

discarded on the basis of the RAM analysis.

To obtain an impression of the manner in which the different prescribing indicators

reflected the prescribing behaviour of GPs and the variation within this, the mean,

standard deviation (SD), coefficient of variation (CV = SD/mean x 100%), the median

and the interquartile range (iqr) were calculated for all of the potential indicators that

remained in the available prescription databases after the RAM analysis.

The prescription indicators were separated into indicators for which, generally speaking,

a high score or a low score is desirable based on the recommendations in the guideline.

To obtain an impression of the prescription volume of the drug group related to an

indicator, the percentage of the total number of prescriptions applicable to the indicator

was calculated. For this, the number of prescriptions for drugs for which the indicator

was relevant was divided by the total number of prescriptions.

The prescription figures were standardised for the age and sex profile of the practice so

that practices could be readily compared 26. Also, a minimum practice size of 800

patients was used, which is one-third that of the average practice size in the

Netherlands.

Results
After the panel assessment 34 of the 51 potential indicators remained. Tables 1 and 2

contain brief descriptions of these indicators.
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Table 1. Prescribing indicators for which a higher score is desirable, based on the recommendations in the guidelines.
No H

1
E
2

A
3

Score
Mean(sd)

Score
median (iqr)

CV
4

%presc5

.
01 DDDs chlorothalidone and hydrochlorothiazide divided by DDDs for

all diuretics X 100%
+ + + 23.48(13.95) 21.19(19.77) 59 4.0

02 FNA6 prescribed eardrops divided by all prescribed eardrops for the
treatment of otitis externa X 100%

+ + + 20.54(19.68) 14.49(26.40) 96 0.6

03 Patients who were prescribed a PPI (proton pump inhibitor) and
who had been prescribed an H2 antagonist prior to this, divided by
the patients who received a PPI X 100%

+ + + 7.39(5.54) 6.31(6.74) 75 2.2

04 DDDs atenolol and metoprolol divided by DDDs of all bèta-blockers
X 100%.

+ + + 63.88(13.79) 65.18(19.57) 22 3.7

05 DDDs enalapril and captopril divided by DDDs of all ACE inhibitors
X 100%

+ + + 50.10(20.93) 49.57(31.00) 42 1.8

06 DDDs sub-50 single-phase preparations of the 2nd generation
divided by DDDs of all combined preparations of oral
contraceptives X 100%

- + + 39.00(13.01) 38.49(18.37) 33 3.9

07 DDDs tolbutamide and metformin divided by DDDs of all oral
antidiabetics X 100%

+ - + 40.58(16.25) 38.63(22.63) 40 2.2

08 Prescriptions for imidazole derivatives divided by all prescriptions
for topical dermatological antimycotics X 100%

+ + + 51.25(18.38) 51.38(26.99) 36 1.4

09 Prescriptions for triamcinolonacetonide 0.1%, flumethasone
pivalate and hydrocortisone butyrate cream/ointment/lotion divided
by all prescriptions for class 2 topical corticosteroids X 100%

- + + 72.79(19.41) 77.64(29.97) 27 0.8

10 Prescriptions for betamethasone dipropionate, betamethasone
valerate and fluocinonide ointment /cream/gel/solution/lotion divided
by all prescriptions for all class 3 topical corticosteroids X 100%

- + + 57.53(20.31) 59.47(30.21) 35 0.7

11 Patients (18-45 yr) who received 0.25 DDD or more bèta-mimetics
per day and in addition to this 0.5 DDD or more inhaled
corticosteroids or cromones, divided by patients (18-45 yr) who
received 0.25 DDD or more bèta-mimetics per day X 100%

+ + + 25.59(16.91) 24.12(20.56) 66 2.1

12 Patients (18-45 yr) who received 0.5 DDD or more bèta-mimetics
per day and more than 0.5 DDD inhalation corticosteroids, divided
by patients (18-45 yr) who received 0.5 DDD or more bèta-
mimetics on average per day X 100%

+ + + 31.99(23.27) 30.85(31.30) 73 2.1

13 Patients treated with antidiabetics and statins divided by patients
treated with antidiabetics X 100%

+ + + 24.64(11.32) 23.51(14.16) 46 2.1

14 Patients who were prescribed an angiotensin II-antagonist (AT-2)
and prior to this an ACE inhibitor, divided by patients who received
an AT-2 X 100%

+ + + 7.46(9.40) 4.94(10.74) 126 0.6

15 DDDs diclofenac, ibuprofen and naproxen, divided by DDDs for all
NSAIDs X 100%.

- + + 77.80(10.19) 79.25(13.47) 13 6.5

16 Prescriptions for chloroamphenicol, tetracycline fusidic acid and
polymyxin B/trimethoprim eye ointment divided by all prescriptions
for antimicriobial eye drugs X 100%.

+ + + 94.56(8.59) 97.21(5.73) 9 0.9

17 Prescriptions for clotrimazole and miconazole divided by
prescriptions for all drugs for candida vaginose X 100%.

+ + + 93.87(11.16) 98.20(6.71) 12 0.4

18 DU 90% Oral contraceptives (n=14 -> DU90%=5)7 + - + 66.96(4.43) 66.67(0) 7 3.9
19 DU 90% NSAIDs(n= 21->DU90%= 4)7 + + + 79.42(7.39) 80.95(9.52) 9 6.5
20 DU 90% topical corticosteroids (n=21 ->DU90% =7)7 + + + 68.49(5.99) 66.67(5.56) 9 2.2
21 DU 90% ACE inhibitors (n=10->DU90%=4)7 + + + 59.09(10.50) 60.00(20.00) 18 3.3
22 DU 90% Bèta-blockers (n=16->DU90%=5)7 - + + 68.78(6.49) 71.43(7.14) 9 3.7

Variation of the score among general practices (947 practices, 3.8 million patients).
1Health gain, 2Efficiency gain, 3 ‘Adequate reflection’( + = average panel score of 7 or more).
4CV = Coefficient of variation (sd/mean x100%). 5percentage of all prescriptions. 6Standardised pharmacy compounded ear drops
containing acetic acid, corticosteroids and/or antibiotics according to ‘Formularium of Dutch Pharmacists’ (Dutch Pharmacists'
formulary). 7percentage DU90%: 100 - ( DU90% index X 100% )/n = …% where n is all available drugs.
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Table 2. Prescribing indicators for which a low score is desirable, based on the recommendations in the guidelines.
No H

1
E
2

A
3

Score
Mean(sd)

Score
Median(iqr)

CV
4

%presc5

.
23 DDDs ferrosulphate ‘slow release’ divided by DDDs for all iron

supplements X 100%
- + + 33.30(24.82) 28.52(36.93) 75 0.6

24 DDDs cyclo-oxygenase-2 divided by DDDs for all NSAIDs X 100% - + + 8.09(6.34) 6.51(7.85) 78 6.5
25 Prescriptions for amoxicillin/clavulanic acid divided by prescriptions

for all oral antibiotics X 100%
+ + + 8.25(4.88) 7.42(5.96) 59 5.5

26 Prescriptions for quinolones divided by prescriptions for all oral
antibiotics X 100%6

+ + + 6.21(3.65) 5.53(4.49) 59 5.5

27 Percentage of patients in the practice who were prescribed a
benzodiazepine more than 6 times per year

+ + + 3.73(2.77) 3.40(1.98) 74 10.4

28 Percentage patients in the practice who were prescribed
mebeverine.

- + + 1.07(0.96) 0.86(0.95) 90 0.3

29 Number of children (<4yr) who only received deptropine, divided by
all children who were prescribed deptropine or other asthma
medication X 100%.

+ + + 13.27(21.07) 0(19.65) 159 0.03

30 Number of children (<4yr) who only received ketotifen divided by all
children who were prescribed ketotifen or another asthma
medication X 100%.

+ + + 3.71(10.26) 0(0) 276 0.02

31 Number of prescriptions for Whitfield6 divided by the total number of
prescriptions for dermatological antimycotics X 100%.

+ + + 0.64(2.41) 0(0) 377 0.00
32 Number of patients < 8 yr who were prescribed loperamide divided

by the total number of patients <8 yr X 100%.
+ + + 0.16(0.68) 0(0) 426 0.00

33 Number of patients who were prescribed dihydroergotamine
divided by the total number of patients X 100%.

+ + + 0.03(0.10) 0(0) 375 0.00

34 Number of patients who were prescribed dextromoramide divided
by the total number of patients X 100%.

+ - + 0.00(0.01) 0(0) 565 0.00
Variation of the score among general practices (947 practices, 3.8 million patients).
1Health gain, 2Efficiency gain, 3 ‘Adequate reflection’( + = average panel score of 7 or more).
4CV = Coefficient of variation (sd/mean x100%). 5percentage of all prescriptions.
6Whitfield: Standardised pharmacy compounded ointment containing salicylic acid and benzoic acid

The panel considered these to be valid with respect to providing an adequate reflection

of the central recommendations in the guideline, and relevant with respect to the health

and/or efficiency gain to be obtained.

Taking into consideration the level of the score, and the range and prescription volume,

20 of the 34 indicators exhibited a considerable variation among GPs (CV >20). To

illustrate this, 14 prescribing indicators are italicised in Tables 1 and 2. The italicised

indicators shown in Table 1 concern drugs that the majority of practices prescribed in

accordance with the guidelines (score >77, CV <14), or indicators related to the DU90%

(score between 60 and 80%, CV £18).

The italicised indicators shown in Table 2 concern drugs that are prescribed in a very

low volume; more than half of the practices never prescribe these drugs (median = 0).

The scores for the different indicators are taken from 947 general practices. They

indicate the degree to which GPs prescribed in accordance with the guidelines. A

number of scores for indicators concerning drugs regularly prescribed in general

practice are particularly striking: for example, the low average scores on the indicators
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01 and 02 for thiazide diuretics (23.48, SD 13.95) and standardised pharmacy

compounded ear drops (20.54, SD 19.68). In view of the years of experience with these

drugs and the good scientific basis for their preferred place in the guidelines, these

drugs should have a high score. Equally striking is the low score on the indicator 03 for

proton pump inhibitors (07.39, SD 5.54) which is based on a guideline published in

1996. It seems that GPs in 2000 were one step ahead of the new guideline, which was

published in 2003. In this new guideline, the policy with respect to proton pump

inhibitors was formulated less strictly than before 13. The indicator no 23 for

ferrosulphate ‘slow release’ preparations has a strikingly high score. The guideline

advises against this drug for the treatment of anaemia due to the limited resorption 21.

Despite this, 32.89% of the drugs for iron preparations were ferrosulphate ‘slow

release’.

Discussion
We formulated 34 prescription indicators on the basis of existing general practice

guidelines and an expert panel assessed these as being sufficiently valid. Twenty of

these indicators were also found to reveal considerable differences in the prescribing

behaviour of GPs.

As the prescribing indicators were calculated using pharmacy databases, the link with

individual prescription decisions is lacking for prescribers, and the indicators are limited

to what is measurable in the pharmacy databases 27. However, pharmacy databases do

not register the drugs prescribed but the drugs supplied to the patient. The supply is

influenced by the pharmacist; he advises patients and prescribers, intervenes in the

case of drug-related problems and in partnerships with GPs and influences the decision-

making process with respect to drug choices 28-31.

A source of bias in the calculation of the indicators from pharmacy databases is the

effect of the patient who, depending on the type of prescription, does not always submit

all prescriptions to the pharmacist. As a consequence, an indicator might give an

incorrect estimate of the degree to which prescribing is in accordance with the guideline;

however this effect is limited as more than 90% of patients submit the prescriptions 32-34.

In addition to this, patients can take the initiative to purchase over-the-counter drugs.
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This can have an effect on indicator 3. In the Netherlands, the low-dose administration

forms of H2 antagonists can be obtained over the counter. However, in view of the high

price and the continued high volume of H2 antagonists supplied on prescription, this

over-the-counter availability is not likely to have a large effect on the score on indicator

3 35.

The lack of an indicator for generic prescribing in our set of prescribing indicators is

striking. In the pharmacy databases we used, it was not possible to calculate the degree

to which GPs prescribed generically because, in the Netherlands, as in several other

European countries, generic substitution can also take place on the initiative of the

pharmacist 36.

The small amount of variation for the indicators based on the DU90% is also striking.

This might be due to the presence of guidelines for the drugs to which the indicators are

related. It also must be taken into consideration when using DU90% indicators, that a

good score can be achieved (c.q. a limited number of drugs from a group) without

prescribing the drugs advised in the guideline.

The distinction made in the indicator feature ‘relevant for health gain’ and ‘relevant for

efficiency’ is intended as an effort and a recommendation to systematically incorporate

economic considerations in the formulation of prescribing indicators 37. The panel

considered a number of indicators to be relevant for efficiency gain, but not for health

gain. An example of this is the indicator for ferrosulphate ‘slow release’: the same health

gain, in this case the cure of anaemia, can be achieved both with slow-release

preparations and with the recommended drugs. If only cost considerations are taken

into account, the slow-release preparations would not be the drug of choice; the fact

that in the guidelines these drugs are not recommended as first choice on the basis of

other considerations as well (e.g. less resorption) illustrates the added value of an

indicator based on guidelines.

The main use of the formulated prescribing indicators should be to monitor the

structured cooperation between GPs and pharmacists, for example in

pharmacotherapeutic audit meetings 38-40. However, they can also be used as a basis

for initiating improvement programmes; for example with respect to thiazide diuretics.
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Another use of the prescription indicators can be found in the research into clarifying

variables for differences in prescribing behaviour. In a multivariate analysis the

prescription indicators, or reliable sum scores of these, can be used as independent

variables alongside patient and practice characteristics and other clarifying variables

which are thought to be correlated with prescribing, such as degree of urbanisation, type

of practice, work pressure experienced, etc. We have started to further investigate this

matter.

General practice guidelines are widely supported by GPs and the indicators derived

from these guidelines provide more specific information than prescription figures, which

are solely based on volume measurements 41. The life span of existing guidelines, and

therefore the indicators derived from these, is however dependent on new

developments and changing insights. It is therefore recommended that guidelines and

indicators are reassessed regularly, preferably every 3 years 42.

An important area of application for prescribing indicators is their use as an instrument

to estimate and improve the quality of pharmacotherapeutic care, for example that given

in the mutual cooperation between GPs and pharmacists. As a pharmacist only

possesses the supply data without the diagnosis, it is recommended that, with due

consideration to aspects of privacy, the indicators described are further validated in a

database derived from GPs’ information systems, which state both the diagnosis and

the pharmacotherapy provided.

Finally, in the future development and updating of prescribing indicators, we recommend

to strive for the use of uniform indicator software for pharmacy information systems.
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Abstract
Background: Differences in prescribing between general practitioners (GPs).

Objective: To clarify the role of the pharmacists and pharmaceutical industry

representatives.

Design: Cross-sectional.

Setting: 1434 GPs, Netherlands, 2001.

Methods: Prescribing indicators based on general practice guidelines were used to

assess the quality of prescribing. Three constructs, based on survey questions, were

used as possible determinants for the quality of prescribing: cooperation with the

pharmacist, quality of the pharmacotherapeutic audit meeting (PTAM), and the GP’s
attitude towards the pharmacist's role. Data were collected about the frequency of visits

by pharmaceutical industry representatives. Responses from 324 solo GPs were

analysed using multiple linear regression.

Results: Response rate: 71%. The quality of prescribing was not correlated with the

GP’s attitude towards the pharmacist's role, the way in which general practitioners

cooperated with pharmacists or the quality of the PTAM. More frequent visits from

pharmaceutical industry representatives was associated with a lower quality of

prescribing.

Conclusion: There was a negative correlation between quality of prescribing and

frequency of visits by pharmaceutical industry representatives. In day-to-day practice,

no measurable effects of the cooperation between GP and pharmacist on the quality of

prescribing were observed. A possible explanation of this finding could be that this

cooperation is only effective if the pharmacist has a clearly structured advisory and

intervening role. Since positive results of the cooperation between GPs and pharmacists

have been observed under controlled conditions, we recommend that a more clear-cut

structure be sought for implementing the pharmacist's advisory and intervening role.

Keywords
Co-operation, General practitioner, Indicators, Pharmacist, Pharmaceutical industry.
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Introduction
Drugs play an important role in the treatment of patients in the general practice setting.

In Western Europe, a drug is prescribed in more than 60 percent of the cases that a

patient consults a general practitioner 1. Due to an ageing population and the increasing

possibility of treating many chronic diseases with drugs, it is becoming increasingly

difficult to provide adequate pharmacotherapy 2. In many countries, evidence-based

guidelines are available to support general practitioners in making a choice from the

extensive range of drugs available, although the compliance with these varies 3. There

are considerable variations between general practitioners with respect to the

prescription of drugs 4,5. Prescribing indicators derived from existing evidence-based

guidelines can make this variation visible and also provide an impression of the quality

of the prescribing 6,7.

The pharmacist usually supplies the drugs prescribed by the general practitioner. In

recent years, the pharmacist has increasingly focused on advising patients and

informing physicians. A number of studies have shown that recommendations and

interventions from pharmacists can lead to an optimisation of drug use and to a better

prescription policy 8-11.

The advice provided to physicians is based on the pharmacist's expertise and concerns

drug-related problems seen in the pharmacy on a day-to-day basis. In various

countries, this has led to a closer cooperation between general practitioners and

pharmacists and to pharmacotherapeutic audit meetings (PTAMs) between general

practitioners and pharmacists being held on a regular basis 12,13. However, general

practitioners have differing attitudes towards the role of the pharmacist and the extent

to which they wish to cooperate with pharmacists 14-18. In the literature, little attention

has yet been paid to the extent to which differences in prescribing between general

practitioners are actually correlated with differences of opinion concerning the

pharmacist's role, differences in how the general practitioner cooperates with the

pharmacist, and differences in how this cooperation is experienced by general

practitioners. Earlier research has revealed, however, that general practitioners with a

positive attitude towards the pharmacist’s care-providing function have a better
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relationship with pharmacists than general practitioners with a less positive attitude in

this respect 14,19. We therefore hypothesise that a positive attitude has a favourable

effect on the cooperation between general practitioners and pharmacists and

accordingly a positive effect on prescribing behaviour.

In addition to advice from pharmacists, general practitioners receive information from

the pharmaceutical industry. Together with a wide range of favours, an efficient form of

providing information, the one-to-one outreach visit, is used to increase the turnover of

branded drugs 20,21. It is known that general practitioners who receive regular visits from

pharmaceutical industry representatives are responsible for higher prescribing costs and

prescribe in a less rational manner 5,22. We therefore hypothesised that frequent visits

from pharmaceutical industry representatives have a negative effect on the quality of the

prescribing behaviour.

In view of this influence of pharmacists and pharmaceutical industry representatives on

the quality of prescribing, our study set out to answer the following question: Is the

quality of the prescribing of drugs by general practitioners correlated with their attitude

towards the pharmacist's role and how they cooperate with the pharmacist on a day-to-

day basis and in the PTAM, and is there a correlation between the quality of prescribing

and the frequency of visits from pharmaceutical industry representatives?

Methods
General design and study population
We carried out a cross-sectional study into differences between general practitioners

(n = 1434) in the south of the Netherlands with respect to their prescribing behaviour

and the possible determinants thereof. We did this by means of a survey and by using

prescribing indicators to analyse the quality of prescribing in existing pharmacy data. As

the prescription figures in pharmacy databases cannot be traced back to individual

general practitioners within group practices, we used responding solo practices for the

study on possible determinants.
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Variables, instruments and data
We used 20 prescribing indicators based on general practice guidelines to gain an

impression of the variation in prescribing behaviour between general practitioners (see

Box: Prescribing indicators).

Box: Prescribing indicators
Prescribing indicators for which a high score is desirable:
1. DDDsa chlorothalidone and hydrochlorothiazide divided by DDDs for all diuretics X 100%.
2. FNAb prescribed eardrops divided by number of all prescribed eardrops for the treatment of otitis externa X 100%.
3. Patients who were prescribed a PPI (proton pump inhibitor) and who had been prescribed an H2 antagonist prior to this,

divided by number of the patients who received a PPI X 100%.
4. DDDs atenolol and metoprolol divided by DDDs of all ß -blockers X 100%.
5. DDDs enalapril and captopril divided by DDDs of all ACE inhibitors X 100%.
6. DDDs sub-50 single-phase preparations of the 2nd generation divided by DDDs of all combined preparations of oral

contraceptives X 100%.
7. DDDs tolbutamide and metformin divided by DDDs of all oral antidiabetics X 100%.
8. Prescriptions for imidazole derivatives divided by number of all prescriptions for topical dermatological antimycotics X

100%.
9. Prescriptions for triamcinolonacetonide 0.1%, flumethasone pivalate and hydrocortisone butyrate cream/ointment/lotion

divided by number of all prescriptions for class-2 topical corticosteroids X 100%.
10. Prescriptions for betamethasone dipropionate, betamethasone valerate and fluocinonide ointment /cream/gel/solution/lotion

divided by number of all prescriptions for all class-3 topical corticosteroids X 100%.
11. Patients (18-45 yr) who received 0.25 DDD or more ß mimetics per day and in addition to this 0.5 DDD or more inhaled

corticosteroids or cromones, divided by number of patients (18-45 yr) who received 0.25 DDD or more ß mimetics per day
X 100%.

12. Patients (18-45 yr) who received 0.5 DDD or more ß mimetics per day and more than 0.5 DDD inhalation corticosteroids,
divided by number of patients (18-45 yr) who received 0.5 DDD or more ß mimetics on average per day X 100%.

13. Patients treated with antidiabetics and statins divided by number of patients treated with antidiabetics X 100%.
14. Patients who were prescribed an angiotensin II-antagonist (AT-2) and prior to this an ACE inhibitor, divided by number of

patients who received an AT-2 X 100%.

Prescribing indicators for which a low score is desirable:
15. DDDs ferrosulphate ‘slow release’ divided by DDDs for all iron supplements X 100%.
16. DDDs cyclo-oxygenase-2 divided by DDDs for all NSAIDs X 100%.
17. Prescriptions for amoxicillin/clavulanic acid divided by number of prescriptions for all oral antibiotics X 100%.
18. Prescriptions for quinolones divided by number of prescriptions for all oral antibiotics X 100%.
19. Percentage of patients in the practice who were prescribed a benzodiazepine more than 6 times per year.
20. Percentage patients in the practice who were prescribed mebeverine.

aDDDs: Defined Daily Dose , bStandardized pharmacy compounded ear drops containing acetic acid, corticosteroids and/or
antibiotics according to ‘Formularium of Dutch Pharmacists’ (FNA)

An expert panel assessed the indicators to be valid and they were found to have

sufficient discriminating power to characterise the prescribing behaviour of general

practitioners. We have already published on these indicators and their development 7.

The general construct 'adherence to guidelines' was formed as the dependent variable

by calculating a weighted average score on these prescribing indicators per general

practitioner (see the Analysis).
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The prescribing indicators were calculated using a prescription database compiled by

linking pharmacy databases from 379 pharmacies, which was made available as a

prescribing analysis database by health insurers with due consideration to the existing

privacy legislation. Each month, health insurers in the Netherlands receive electronic

declarations from the pharmacies; these are provided in a standardised format and

contain detailed information about the patient, the prescriber and the drug delivered.

The database contained information on all drugs supplied to three million patients in the

year 2000 by 379 pharmacies as prescribed by 1434 general practitioners.

First of all, three constructs were formed as independent variables. The first construct

concerns the actual cooperation and is based on seven survey questions related to the

frequency of various forms of cooperation between general practitioners and

pharmacists on a day-to-day basis. The second construct concerns the quality of the

PTAM and is based on nine survey questions about a number of elementary quality

requirements that can be applied to this meetings 23. The third construct concerns the

general practitioner's attitude towards the pharmacist's care-providing function. For this,

use was made of a previously-developed attitude scale based on 17 statements. These

statements enquired about the attitudes of general practitioners concerning the task,

role, responsibility and expertise of the pharmacist. We have previously published an

article on this attitude scale 14.

The frequency of visits by pharmaceutical industry representatives also served as an

independent variable. This was expressed as the number of visits made by

pharmaceutical industry representatives to a general practitioner per month. It indicates

the current level of interaction between individual physicians and sales representatives

from the pharmaceutical industry. In addition to this, the following data were collected:

the frequency of pharmacotherapeutic postgraduate training, the use of an electronic

formulary, perceived workload, age, gender, practical experience, part-time work,

practice size, degree of urbanisation, and whether the respondent was a general

practice trainer. The data on general practitioners and pharmacists were collected by

means of a survey that was sent in 2001 to general practitioners (n = 1434) practising in

the south of the Netherlands. We have already published an article about the survey,

the response to it and the results it yielded 14.
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Analysis
The general construct ‘adherence to guidelines’ was formed by calculating the weighted

average of the score on the 20 prescribing indicators per general practitioner. A

weighting factor was calculated based on the percentage of the total number of

prescriptions for which an indicator is applicable. For example, an indicator related to a

drug group that constituted 5% of the total number of prescriptions had a weighting

factor 10 times greater than an indicator pertaining to 0.5% of the total number of

prescriptions. This approach provided an impression about the degree to which the

practice population was treated according to the existing guidelines. Before the

calculation of the weighted average, the scores pertaining to the prescribing indicators

for drugs for which a lower score is desirable were inverted (100% minus the score).

Consequently, the average score can be interpreted as: the higher the score, the more

the general practitioner complies with existing guidelines. Theoretically, the score lies

between 0 and 100%. In order to verify whether there was sufficient internal consistency

of the construct 'adherence to guidelines' a reliability analysis was performed

(Cronbach’s alpha = 0.59). So that general practitioners could be readily compared, the

prescription figures were standardised for the age and gender profile of the practice,

whereby the total population was the standard.

A reliability analysis was also performed to verify whether there was enough internal

consistency for the three constructs ‘cooperation with the pharmacist’, ‘quality of the

PTAM’, and ‘attitude regarding the pharmacist's care-providing function’ (Cronbach’s
alpha 0.79, 0.75, and 0.84, respectively).

In order to determine which factors were correlated with the differences in prescribing

between general practitioners, an analysis was performed for the variables

hypothesised to be correlated with these differences. So as to allow for possible

clustering in the data, caused by the cooperation of general practitioners in PTAM

groups, a mixed model with a random intercept was chosen. Simple regression

analyses were performed separately for each predictor. A multiple regression analysis

that simultaneously included all predictors at once was carried out to obtain adjusted

coefficients. P-values lower than 0.05 were considered to be significant. All of the
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analyses were performed using SAS version 8.02 (SAS Institute Inc., Cary, North

Carolina).

Results
The response to the survey was 71% (1019 general practitioners, of which 324 were

solo general practitioners). Table 1 shows the personal and practice characteristics

investigated as well as the differences between solo and non-solo practices.

Table 1. Characteristics of the survey population

Variable Solo practices
(n=324)

Non-solo practices
(n=567)

Visits by pharmaceutical industry representatives/month 5.7(4.5) 3.8(4.2)
Frequency of postgraduate training focused on pharmacotherapy
Never/occasionally/regularly/often (%) 8.7/56/33/2.2 9.8/57/32/1.9
Using an electronic formulary (%) 57 61
Perceived workload
Comfortable/ acceptable/ heavy/ very heavy/ too heavy (%) 13/20/42/17/7.8 11/26/42/15/6.3
Age in years: mean (SD) 49(6.5) 46(6.6)
Female (%) 4.6 26
Work experience in years: mean (SD) 18(7.5) 16(8.0)
Fulltime work % 93 50
Size of practice, number of patients: total (SD) 2151(693) 1506(742)
Trainer of GPs (%) 21 38
Urbanisation: urban/ suburban/ rurala (%) 27/29/44 31/26/42
Adherence score on prescribing indicators % (SD)* 64(3.7) 65(3.8)

Descriptive statistics of questionnaire items, differences between solo and non-solo practices.
aUrban >2500 addresses/km2, Suburban: 1000-1500 addresses/km2, Rural <500 addresses/km2

*significant differences (t-test) between solo and non-solo practices (p<0.005)

For the 324 solo general practitioners, the weighted average score for the 20

prescribing indicators was 64% (SD 3.7). For the non-solo general practitioners this

score was 65% (SD 3.8, p<0.05). Table 2 shows the results of the univariate and

multivariate analyses of the solo general practitioners.

In the univariate analysis, more frequent visits from pharmaceutical industry

representatives, a higher age, a larger practice, and running a practice in suburban

areas (1000-1500 addresses/km2) were found to have a significant negative correlation

with adherence to guidelines. In the same analysis, the use of an electronic formulary

was found to have a significant positive correlation with adherence to prescription

guidelines. In the multivariate analysis, more frequent visits from pharmaceutical

industry representatives and running a practice in suburban areas were found to have a

significant negative correlation with adherence to guidelines for qualitatively good

prescribing.
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Table 2. Regression coefficients and 95% CIs of predictors of adherence to guidelines (solo practices, n = 322)

Simple linear regression Multiple linear regression

Predictor Intercept
(se)

ß 95% CI ß 95% CI

Attitude of GP (construct)a 65(1.1) -0.012 -0.049; 0.025 0.012 -0.030; 0.054
Cooperation GP-CP (construct)a 65(0.91) -0.038 -0.15; 0.072 -0.032 -0.17; 0.10
Performance of PTAM (construct)a 64(1.2) 0.0051 -0.093; 0.10 -0.011 -0.12; 0.10
Visits by pharmaceutical industry representatives a

(represent./month)
66(0.34) -0.26 -0.34; -0.17* -0.23 -0.32; -0.15*

Age (years)a 68(1.5) -0.072 -0.13; -0.012* -0.062 -0.15; 0.028
Gender (1=female)b 64(0.25) 0.63 -1.2; 2.5 -0.068 -1.9; 1.8
Work experience (years)a 65(0.54) -0.051 -0.10; 0.0008 -0.013 -0.091; 0.064
Workloada 65(0.58) -0.12 -0.49; 0.24 -0.059 -0.41; 0.29
Full/part-time (1=fulltime)b 66(0.78) -1.2 -2.8; 0.34 -0.25 -1.8; 1.3
Size of practice (in hundreds of patients)a 66(0.72) -0.065 -0.13; -0.003* -0.039 -0.099; 0.022
Urbanisationb

Rural (<500 addresses/km2)
Suburban (1000-1500 addresses/km2)
Urban (>2500 addresses/km2)

65(0.47)
-1.0
-2.1

0(ref)

-2.2; 0.16
-3.4; -0.82*

-0.37
-1.5

0(ref)

-1.5; 0.75
-2.7; -0.34*

Trainer of GPs (1=trainer)b 64(0.27) 0.95 -0.0012; 1.9 0.69 -0.26; 1.6
Postgraduate educationb

1=never, occasionally, regularly.
67(1.3) -1.6 -4.2; 1.1 -1.8 -4.4; 0.78

Electronic formularyb

(1= using an electronic formulary)
64(0.34) 0.88 0.073; 1.7* 0.60 -0.20; 1.4

Intercept 72 67; 78
aincluded as continuous variables (see also table1)
bincluded as categorical variable, indicated as 0/1, 0=reference category (see also table 1)
*P<0.05

‘Adherence to guidelines’ was not found to correlate with one or more of the constructs

developed with regard to cooperation with the pharmacist, the quality of the PTAM, and

the general practitioner's attitude towards the pharmacist's care-providing function.

There was also no correlation with gender, practical experience, perceived workload,

part-time work, being a trainer of general practitioners, or the frequency of

pharmacotherapeutic postgraduate training.

Discussion
First of all, we found a negative relationship between prescribing according to the

guidelines and the frequency of visits by pharmaceutical industry representatives: More

contact with pharmaceutical industry representatives is associated with less prescribing

in accordance with professional guidelines. In contrast to our hypothesis we found no

relationship between prescribing according to guidelines by general practitioners and

how they cooperated with pharmacists on a day-to-day basis.

In other studies, a correlation has been found between contacts with pharmaceutical

industry representatives and the unnecessary and more frequent prescription of drugs
5,21,22,,24. Our study revealed, moreover, that there is a negative correlation between
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contacts with pharmaceutical industry representatives and the score on prescribing

indicators derived from evidence-based general practice guidelines. This correlation is

probably due to the marketing strategy of the pharmaceutical industry, which is focused

on promoting new products and has undergone a longer and stronger development than

the care providing function of the pharmacist.

The quality of prescribing based on compliance with general practice guidelines was not

associated with the general practitioner's attitude towards the pharmacist’s care-

providing function or the degree of cooperation with pharmacists, i.e. the regularity in

which the pharmacist's advisory and feedback role takes place. There was also no

correlation with the quality of the PTAM. Other Dutch studies, which did not use

prescribing indicators but did use the same assessment criteria for the functioning of the

PTAM, have found that a well-structured PTAM led to a more consistent prescribing

policy. Although there was less variation within groups that made agreements, this did

not result in less frequent or cheaper prescriptions 23.

The lack of a correlation between prescribing according to guidelines by general

practitioners and their cooperation with pharmacists is surprising. A number of studies

have revealed that recommendations and interventions from pharmacists can result in

an optimisation of drug use and a better prescribing policy 8-11. In our study, however,

we observed no effects of the recommendations and interventions on day-to-day

practice, such as that described under controlled conditions. Contrary to what we

expected, the quality of prescribing shows no correlation with the general practitioner's

attitude towards the pharmacist's role, the way in which general practitioners and

pharmacists cooperate and the quality of the PTAM. There is a gap between the

potential and actual influence of the pharmacist on the general practitioner's prescribing

behaviour. This might be due to the considerable degree of freedom that characterises

the current cooperation between general practitioners and pharmacists in both day-to-

day practice and the PTAM 23.

Since positive results of the cooperation between general practitioners and pharmacists

have been observed under controlled conditions, we recommend that a more clear-cut

structure be sought for implementing the pharmacist's advisory and intervening role. A

favourable circumstance with respect to this is the widespread support amongst general
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practitioners for the feedback given by pharmacists on prescriptions and the advice they

give to general practitioners and patients 14.

The cross-sectional character of our study, among solo general practitioners only, can

be seen as a limitation. We therefore recommend that this study be repeated with a

prospective design. This would provide more insight into the effect of the cooperation

between general practitioners and pharmacists on the general practitioner's prescribing

behaviour, as it would make causal relationships more visible. The strong points of our

study are: the real-life character of the data, the large number of general practitioners,

the good response to the survey, and the large number of validated prescribing

indicators that we could calculate for each general practitioner over an entire year.
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Abstract
Background: Variations in prescribing routines among general practitioners (GPs);

pharmaceutical care provided by community pharmacists (CPs).

Objective: To explain the variation in prescribing routines among GPs in light of the care

providing function of the pharmacist.

Design: Cross-sectional.

Setting: 201 pharmacies, 408 general practices, The Netherlands, 2001.

Methods: The variation in prescribing behaviour was characterised using 20 validated

prescribing indicators based on general practice guidelines. The general construct

‘adherence to guidelines’ served as the dependent variable and was formed by

summing the scores of the prescribing indicators. Four possible determinants of the

variation were determined on the basis of survey questions: the construct 'the

pharmacist’s attitude towards the care-providing function', and three partial constructs

derived from the pharmacist's care-providing function: the care for the individual patient,
the cooperation with general practitioners and the registration of the care provided. A

multiple linear regression analysis was then performed.

Results: The weighted average score for the prescribing indicators was 65% (sd 3.7).

The response rate to the survey was 71%. The pharmacist's attitude to the care-

providing function, as well as the degree to which the pharmacist provided care for the

individual patient, the degree to which he cooperated with the general practitioner and

the degree to which he registered the care provided were not correlated with the

'adherence to guidelines' by the general practitioner with whom the pharmacist

frequently cooperated.

Conclusion: Variations between general practitioners in the quality of prescribing, as

measured by their adherence to guidelines, were not correlated with the exercise of a

care-providing function by the pharmacist with whom they cooperated on a day-to-day

basis.

Keywords
Cooperation, General practitioner,Indicators, Pharmacist, Pharmaceutical care.
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Introduction
There is a considerable variation between general practitioners in the treatment of

patients with prescription drugs; this variation cannot be completely accounted for by

demographic differences in the patient population or differences in morbidity. It is also

the consequence of differences in prescribing behaviour and in the quality of prescribing
1-7. Differences in prescribing behaviour can be made visible with the help of ‘prescribing

indicators’, which also provide an indication of the quality of prescribing 8,9.

Alongside the general practitioner, the pharmacist is becoming increasingly involved in

the treatment of patients with prescription drugs. The role of the pharmacist has

changed in recent years. It now consists less of preparing drugs and more of providing a

'care-providing function’; the pharmacist focuses more on the patient and cooperates

more with other care providers 10.

Variations in prescribing routines among general practitioners are visible in the

pharmacy. In many countries, the work of general practitioners and pharmacists is

community based; hence, a pharmacy receives dozens of prescriptions each day for

patients of the same group of general practitioners 11. This gives the pharmacist an

insight into the prescribing behaviour of the general practitioners who constitute the

regular prescribers for his pharmacy. A good registration of the pharmacotherapy

supplied increases this insight and the registration is just as essential for noting drug

interactions and undesirable trends as it is for providing recommendations to patients

and general practitioners 12-14.

The term 'pharmaceutical care' was first defined as the start of the 1990s and since

then, the care-providing function of the pharmacist has undergone a clear development

in many countries 10,15. In many areas, this increasing focus of the pharmacist on

patients and prescribers has resulted in a cooperation between pharmacists and

general practitioners, with the objective of realising a high quality of pharmacotherapy
16-18. However, there are differences in the extent to which a pharmacist is involved in

the treatment of patients with prescription drugs. Partly as a result of the rapidly

changing role of the pharmacist in healthcare in recent years, there are differences

between pharmacists with regard to both their attitude towards the care-providing

function and the extent to which they actually exercise it 19-22.
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This study concerns the extent to which the variations in the quality of prescribing

between general practitioners are correlated with a care-providing function practised by

the pharmacist. Previous research into the role of the pharmacist revealed that ‘there is

some evidence to support an expansion of the pharmacist’s role in health management

and counselling’, and further research was therefore deemed necessary 23.

For our investigation, we formulated the following research question:

Are the differences in the quality of prescribing among general practitioners correlated

with the exercise of a care-providing function by the pharmacist with whom they most

often cooperate in day-to-day practice?

Methods
General design and study population
In order to answer our research question, we carried out a cross-sectional study into the

variations among general practitioners in the South of the Netherlands with respect to

the prescribing of drugs and into the possible determinants of these variations that are

related to the exercise of a care-providing function by the pharmacist. We used

prescribing indicators to estimate the quality of prescribing by general practitioners

(n=1434), and we sent a questionnaire to pharmacies (n=379) located in the South of

the Netherlands.

Variables and instruments
We used twenty prescribing indicators based on general practice guidelines to chart the

variation in prescribing behaviour between general practitioners. An expert panel

assessed the indicators as sufficiently valid, and these were also found to have sufficient

discriminating power to characterise the prescribing behaviour of general practitioners 8.

The Box provides an overview of the prescribing indicators used.
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Box: Prescribing indicators

Prescribing indicators for which a high score is desirable:
1. DDDsa chlorothalidone and hydrochlorothiazide divided by DDDs for all diuretics X 100%.
2. FNAb prescribed eardrops divided by number of all prescribed eardrops for the treatment of otitis externa X 100%.
3. Patients who were prescribed a PPI (proton pump inhibitor) and who had been prescribed an H2 antagonist prior to this, divided

by number of the patients who received a PPI X 100%.
4. DDDs atenolol and metoprolol divided by DDDs of all ß -blockers X 100%.
5. DDDs enalapril and captopril divided by DDDs of all ACE inhibitors X 100%.
6. DDDs sub-50 single-phase preparations of the 2nd generation divided by DDDs of all combined preparations of oral

contraceptives X 100%.
7. DDDs tolbutamide and metformin divided by DDDs of all oral antidiabetics X 100%.
8. Prescriptions for imidazole derivatives divided by number of all prescriptions for topical dermatological antimycotics X 100%.
9. Prescriptions for triamcinolonacetonide 0.1%, flumethasone pivalate and hydrocortisone butyrate cream/ointment/lotion divided

by number of all prescriptions for class-2 topical corticosteroids X 100%.
10. Prescriptions for betamethasone dipropionate, betamethasone valerate and fluocinonide ointment /cream/gel/solution/lotion

divided by number of all prescriptions for all class-3 topical corticosteroids X 100%.
11. Patients (18-45 yr) who received 0.25 DDD or more ß mimetics per day and in addition to this 0.5 DDD or more inhaled

corticosteroids or cromones, divided by number of patients (18-45 yr) who received 0.25 DDD or more ß mimetics per day X
100%.

12. Patients (18-45 yr) who received 0.5 DDD or more ß mimetics per day and more than 0.5 DDD inhalation corticosteroids,
divided by number of patients (18-45 yr) who received 0.5 DDD or more ß mimetics on average per day X 100%.

13. Patients treated with antidiabetics and statins divided by number of patients treated with antidiabetics X 100%.
14. Patients who were prescribed an angiotensin II-antagonist (AT-2) and prior to this an ACE inhibitor, divided by number of

patients who received an AT-2 X 100%.

Prescribing indicators for which a low score is desirable:
15. DDDs ferrosulphate ‘slow release’ divided by DDDs for all iron supplements X 100%.
16. DDDs cyclo-oxygenase-2 divided by DDDs for all NSAIDs X 100%.
17. Prescriptions for amoxicillin/clavulanic acid divided by number of prescriptions for all oral antibiotics X 100%.
18. Prescriptions for quinolones divided by number of prescriptions for all oral antibiotics X 100%.
19. Percentage of patients in the practice who were prescribed a benzodiazepine more than 6 times per year.
20. Percentage patients in the practice who were prescribed mebeverine.

aDDDs: Defined Daily Dose37, bStandardised pharmacy compounded ear drops containing acetic acid, corticosteroids and/or
antibiotics according to ‘Formularium of Dutch Pharmacists’ (FNA)

The general construct ‘adherence to guidelines’ served as the dependent variable, and

was formed by summing the scores of the prescribing indicators (see Analysis).

The prescribing indicators were calculated using data from a research database

compiled for this purpose by linking the pharmacy databases from 379 pharmacies.

With due consideration to existing privacy legislation, this was made available as a

‘prescribing analyses’ database by health insurers. Each month, health insurers in the

Netherlands receive electronic declarations from pharmacists; these are provided in a

standardised format and contain information about the patient, the prescriber and the

drug supplied 24. By linking these declaration databases, an extremely large database

was created containing detailed information on all prescription drugs prescribed in the

year 2000 by 1434 general practitioners and supplied by 379 pharmacists to 3 million

patients. Pharmacies, general practitioners and patients are linked to each other
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anonymously in these databases. This was realised by linking a unique patient code to

a unique general practitioner’s code as well as a unique pharmacy code.

The link between a general practice and a pharmacy was made on the basis of the

number of deliveries: a general practice was linked to the pharmacy that supplied the

most prescriptions for its patients. As the minimum practice size, we adopted the legal

standard of 800 patients 25.

Four constructs were used as independent variables: the construct 'attitude of the

pharmacist towards the ’care-providing function' and three partial constructs derived

from the actual care-providing function of the pharmacist: the care for the individual
patient, the cooperation with general practitioners and the registration of the care
provided.

For the first construct (attitude), use was made of an attitude scale we developed and

which was published previously 26. This scale is based on 17 statements. These

statements enquire about attitudes concerning the task, role, responsibility and

expertise of the pharmacist. The higher the score, the more positive the pharmacist’s
attitude towards exercise of the care-providing function.

The actual care-providing function constructs were based on a number of questions

from a survey among 379 pharmacies in the South of the Netherlands. We have already

published on this survey, the response to it and the results it yielded 27. This survey

contained several questions about the care for the individual patient, the cooperation
with general practitioners and the registration of the care provided, that provided an

indication of the regularity with which the pharmacist practised these care providing

activities. Table 1 lists the questions on which these three constructs are based.
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Table 1 Independent variables and dependent variable.
Description of care-providing function items distributed over three constructs (1-3).
Results of the reliability analyses. Mean and standard deviation.

Independent variables Cr. a a Mean(sd)

1. Individual patient care (construct) b

How often does your pharmacy use a structured set of questions when supplying self-care
remedies?
How often does your pharmacy provide supplementary information with home deliveries?
How often does your pharmacy provide information about the use and side effects of a drug which is
supplied to a given patient for the first time?
How often do you enquire about a patient’s experience with a given drug before providing that same
drug for the second time to that patient?
How often do you engage in a personal consultation with a patient in a separate area?

0.67 14(2.6)

2. Cooperation with GPs (construct) b

How often do you discuss the care provided by your pharmacy with GPs?
How often do GPs contact you for advice about a patient’s medication?
How often do you contact a GP about a patient’s medication?
How often do you participate in a Pharmacotherapy Audit Meeting (PTAM)?
How often do you provide agenda items for the PTAM as a consequence of noteworthy
prescriptions?
How often do you supply prescription statistics from your pharmacy to your PTAM group?
How often do you use prescription statistics to evaluate whether agreements made within your
PTAM group are honoured?
How often do you generate prescription statistics for the PTAM in cooperation with other
pharmacies?
How often do you provide individual GPs with feedback on the extent to which they have complied
with agreements?
How many times per year does your PTAM group meet?

0.83 27(5.0)

3. Care registration (construct) b

Besides files of supplied medication, does your pharmacy keep other medical records in a
database, e.g. pregnancy, allergies, breast cancer?
How often do you register the supply of self-care remedies?
How often do you register care interventions that take place in your pharmacy?

0.59 7.7(1.8)

4. Attitude (construct) c 0.83 72(6.5)

Dependent variable

Prescribing indicators (construct) d 0.59 65(3.7)

a Cr. a = Cronbach’s alpha
b Frequency scale of all questions: never/ occasionally/ regularly/ often
c Attitude scale based on 17 statements concerning the task, role, responsibility and expertise of the pharmacist (previously published
26).
d see Box

Analysis
The general construct 'adherence to guidelines' was formed as the dependent variable

by summing the score on the twenty prescribing indicators. Before the calculation of the

summed score, the scores related to the prescribing indicators for drugs for which a
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lower score is desirable were inverted (100% minus the actual score is the calculated

score). Consequently, a sum score can be interpreted as follows: the higher the score,

the more the general practitioner complies with existing evidence-based guidelines. A

reliability analysis was performed to verify whether there was sufficient internal

consistency of the construct 'adherence to guidelines' (Cronbach’s alpha = 0.59).

To gain an impression as to the treatment of the total practice population according to

the existing guidelines, a weight factor was used for each indicator during the calculating

of the sum score. This weight factor was determined by the ratio between the number of

prescriptions related to the indicator and the total number of prescriptions. For example,

an indicator related to a drug group that constituted 5% of the total number of

prescriptions had a weight factor of 10 times greater than an indicator pertaining to only

0.5% of the total number of prescriptions.

So that general practitioners could be readily compared, the prescription figures were

standardised for the age and gender profile of the practice, with the total population

being the standard 28. The previously mentioned four constructs we used as

independent variables.

First of all, a bivariate analysis was carried out to determine whether the differences in

prescribing routines among general practitioners were correlated with the exercise of a

care-providing function by the pharmacist with whom they had most contact in day-to-

day practice, or with this pharmacist’s attitude towards the exercise of a care-providing

function. After this first analysis, a multivariate analysis was carried out.

To account for possible clustering of the data, caused by pharmacies linked to more

than one GP, a linear mixed model with peripheral intercept was used to analyse the

data. Simple regression analyses were performed separately for each predictor. A

multiple regression analysis that simultaneously included all predictors at once was

carried out to obtain adjusted coefficients. P-values lower than 0.05 were considered to

be significant. All of the analyses were performed using SAS version 8.02 (SAS Institute

Inc., Cary, NC, USA).
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Results
Of the 379 pharmacists written to, 270 responded, resulting in a response rate of 71%.

Bearing in mind the conditions stated in the methods section, 408 general practices

(with a total of 1.2 million patients who received 6.6 million prescriptions) could be linked

to 201 of the 270 pharmacies. The pharmacies that could not be linked to general

practitioners were located mainly in the geographical boundary areas of the population.

It was found that per general practice, an average of 69% (SD 25) of the patients used

the same pharmacy.

The constructs investigated are described in Table 1. This table also details the results

from the reliability analyses and the average values and standard deviations. The

weighted average score for the 20 prescribing indicators was 65% (SD 3.7).

Table 2 details the results of the univariate and multivariate analyses.

Table 2. Mixed model regression coefficients and 95% CIs of predictors of adherence to guidelines (408 practices, 201
pharmacies, 1.2 million patients and 6.6 million prescriptions)

Simple linear regression Multiple linear regression
Predictor Intercept

(se)
ß 95%CI ß 95% CI

Attitude of the pharmacist towards the care-
providing function (construct)*

66(2.30) -0.010 -0.073; 0.053 -0.006 -0.074; 0.063

Care for the individual patient (construct)* 65(1.19) -0.028 -0.197; 0.141 -0.018 -0.229; 0.194
Cooperation with general practitioners (construct)* 66(1.18) -0.043 -0.130; 0.043 -0.048 -0.146; 0.049
Registration of the care provided (construct)* 65(0.94) 0.040 -0.195; 0.275 0.087 -0.192; 0.366
Intercept (se) 66(2.42) 61; 71
*included as continuous variables

In both analyses, the quality of prescribing by general practitioners, measured on the

basis of ‘adherence to guidelines’, was not correlated with the formulated constructs.

The attitude of the pharmacist towards the care-providing function, as well as the extent

to which the pharmacist provided care to the individual patient, the extent to which he

cooperated with the general practitioner and the extent to which he registered the care

provided, were not correlated with the quality of prescribing by the general practitioner

from whom the pharmacist frequently received prescriptions.

Discussion
In our investigation, in which we related the quality of prescribing by general

practitioners to the adherence to evidence based primary care guidelines, the variations
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in the quality of prescribing among general practitioners were not found to be correlated

with the exercise of a care-providing function by the pharmacist that supplied

prescription drugs to most of the general practitioner’s patients. This is not what we

expected. After all, one would expect that more cooperation with the general practitioner

and more attention by the pharmacist for optimal pharmacotherapy of the patient would

lead to more interactions between the general practitioner and the pharmacist and that

this would have a favourable effect on the quality of prescribing. Moreover, a good

registration of the care provided and a positive attitude of the pharmacist towards his

care-providing function strengthen this expectation26. In our investigation, we were

unable to measure any effect of the pharmacist’s care-providing function on the quality

of the general practitioners’ prescribing behaviour in a day-to-day practice setting.

It would seem that general practitioners are hardly receptive to the influence that

pharmacists try to exert on optimal drug use. There is an apparent discrepancy between

the potential and actual influence of the pharmacist on the general practitioner's

prescribing behaviour. The possible influence of the pharmacist has been described in

several trials. A number of studies have shown that recommendations and interventions

from pharmacists, under controlled circumstances, can lead to an optimisation of drug

use and a better prescription policy 23, 29-33. We also found indications for the existence

of this gap in previous research we carried out among general practitioners: also in this

study, the quality of prescribing by the general practitioner was not correlated with the

general practitioner’s attitude towards the pharmacist's role, the way in which general

practitioners cooperated with pharmacists, or the quality of the PTAM 34. The cause of

this gap possibly lies in the rather noncommittal nature that characterises the present

cooperation between general practitioners and pharmacists, both in day-to-day practice

and in the PTAM 32, 35. We recommend that this non-committal character be reduced by

structuring the cooperation between general practitioners and pharmacists more strictly.

This might create more opportunities for the advisory and interventional role of the

pharmacist so that the positive result of the cooperation between general practitioners

and pharmacists that has been described under controlled conditions could also be

achieved in day-to-day practice. The positive attitude of general practitioners towards
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the provision of prescription feedback and advising physicians and patients by the

pharmacist has already created a favourable climate for this 26,36.

The cross-sectional character of our study can be seen as a limitation. A prospective

study is needed to gain more insight into the causal relationships between the exercise

of a care-providing function by the pharmacist and the prescribing behaviour of the

general practitioner, and in such a study the survey elements could be replaced by more

objective measurements.

Using a considerable number of validated prescribing indicators in a real-life setting, this

study enabled us to gain an impression as to the quality of prescribing by general

practitioners over an entire year. By combining this information with the results of a

survey held among pharmacists (to which there was a high response) we were able to

study the relationship between the quality of prescribing and the care-providing function

of the pharmacist in a day-to-day practice setting.
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Chapter 8 General discussion
Introduction
This chapter will discuss the most important results of the study; in addition, attention

will be given to a number of methodological aspects of the study, including both its

strong points and its limitations and a number of practical points. Finally, we will

compare our results with the results of similar studies and make a number of

recommendations regarding the practical application of the study results and further

research.

Most important findings
In the review of the literature in chapter 2 it was stated that more than 90% of the drugs

prescribed by general practitioners are supplied by pharmacists and that differences in

prescribing behaviour are visible in the pharmacy 1-5. We also saw that since the start of

the 1990s, the pharmacist has played a much more active role in guiding patients and

advising doctors. The concept 'Pharmaceutical care' that was introduced by Hepler in

1990 made an important contribution to this 6. In many countries, the changed role of

the pharmacist seems to have led to a situation in which the pharmacist increasingly

exercises an advisory function for both the patient and the general practitioner that is

aimed at an optimal pharmacotherapy for the patient. In this chapter, we will discuss the

most important findings of this study against this background. Special attention will be

given to the quality of prescribing by the general practitioner, the care providing function

of the pharmacist and the connection between them.

Attitudes
We have carried out a cross-sectional study among general practitioners and

pharmacists. For this purpose, we distributed a questionnaire to 1434 general

practitioners and 379 pharmacists. The study indicates that Dutch general practitioners

have a positive impression regarding the pharmacist's expertise and that there is

sufficient support for the exercise of a care providing function by the pharmacist.

Moreover general practitioners look upon the giving of prescription feedback and advice
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to doctors and patients as elementary parts of the care providing function of the

pharmacist. There also seems to be a great deal of support among general practitioners

for a policy of generic substitution in the pharmacy. This means that proprietary drugs

are replaced by chemically identical, generic drugs.

There would seem to be very little support among general practitioners for a more than

advisory role for the pharmacist in the sense of joint responsibility for what is prescribed.

In contrast, more than two-thirds of the pharmacists do wish to bear joint responsibility.

There is also a difference of opinion between general practitioners and pharmacists with

regard to informing the pharmacist about the patient's diagnosis, the distribution of

repeat prescriptions and therapeutic substitution by the pharmacist: two-thirds of the

general practitioners oppose this and two-thirds of the pharmacists favour it. By

therapeutic substitution we mean the supply of a drug that is therapeutically identical but

not chemically identical to the prescribed drug.

More than two-thirds of the general practitioners indicate that they have a good or very

good relationship with pharmacists. Both the relationship, and whether or not the doctor

dispenses drugs himself are found to be intimately related to the attitude of the general

practitioner regarding the role, task, expertise and responsibility of the pharmacist in

primary care. This attitude could be measured quite well using an attitude scale that we

constructed: the better the relationship the higher the score. Dispensing general

practitioners score significantly lower on the attitude scale.

We also determined the attitude of pharmacists towards the care providing function with

the aid of this attitude scale. The score was found to be positively related to the

provision of individual patient care, the cooperation with general practitioners and the

registration of the care. More than two thirds of the pharmacists also indicate that they

have a good or very good relationship with general practitioners.

There is a great deal of support among pharmacists for the type of cooperation between

general practitioners and pharmacists seen in the Pharmacotherapy Audit Meeting

(PTAM). Most pharmacists participate in a PTAM more than four times a year and

almost two-thirds of them give prescription feedback in this meeting. There is a negative

relationship between the cooperation with general practitioners and the number of years

of work experience of the pharmacist.
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With regard to the exercise of the care providing function by pharmacists when they give

recommendations for self care, it turns out that the approach of the pharmacist is often

recorded in a protocol and that registration of the drugs delivered is a regular part of the

procedure. With regard to the type of employment contract, second pharmacists seem

to be more involved in patient care than the managing pharmacists.

The finding that almost one third of the pharmacists indicate that they never inquire

about the patient's experiences when a drug is supplied for the second time is striking.

Our findings with regard to the attitudes and beliefs of general practitioners and

pharmacists provide clear indications that, as far as the cooperation general

practitioners and pharmacists is concerned, important prerequisites are being met to

make possible a joint effort to optimise the patient's pharmacotherapeutic care. The

relationships are good and there is regular consultation. The expertise of the pharmacist

is not questioned and there is considerable support for the advisory and feedback

function and/or care providing function that is derived from it. One could expect that

increased mutual collaboration and more attention from the pharmacist for the optimal

pharmacotherapy of the patient will lead to more interaction between the general

practitioner and the pharmacist and have a favourable effect of the quality of

prescribing.

In the following paragraphs we will delve further into our findings with regard to the

impact of the pharmacist's care providing function of the quality of prescribing by

general practitioners.

Prescribing routines
Because our study is directed at the quality of prescribing by general practitioners and

the pharmacist's role therein, we required an instrument with which the quality of the

pharmacotherapeutic care that is provided can be assessed. At the start of our study,

the concept of 'quality indicators' had been defined several years earlier as: measurable

elements in the care provided for which there is consensus and which can be used to

estimate and improve the quality of care provided 7. However, there were no

prescription indicators based on guidelines in force among Dutch general practitioners

that could be used in our study as a measure of the quality of prescribing. On the basis
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of the existing evidence-based general practice guidelines of the NHG (Dutch College of

General Practitioners), we formulated 34 prescription indicators that were considered by

a panel of experts to have sufficient validity. Twenty of these reveal significant

differences in the prescribing behaviour of general practitioners.

In addition to the purpose for which we developed these indicators, they might possibly

also be used for monitoring purposes in the future in the PTAM as well as to start

improvement trajectories.

We used the formulated prescription indicators to investigate whether the quality of drug

prescribing by general practitioners is related to the attitude of general practitioners

regarding the role of the pharmacist and the way in which they cooperate with

pharmacists in practice and in the PTAM. Contrary to our hypothesis, we found no

relationship between prescribing according to the guidelines by solo general

practitioners and their cooperation with pharmacists. There was a clear relationship,

however, with the frequency with which they were visited by medical representatives:

more visits by medical representatives was associated with a lower quality of

prescribing. There was no relationship between the quality of prescribing and age,

gender, size of practice, trainership, professional experience, workload, working part-

time, post-graduate training or the use of an electronic formulary. There was a

significant negative correlation between having a practice in smaller suburban areas

and the adherence to guidelines. We also found the adherence to prescription

guidelines to be significantly lower in solo practices as compared to non-solo practices;

this difference was however small.

We also used the formulated prescription indicators to investigate whether the

differences among general practitioners with regard to the quality of prescribing are

related to the exercise of a care providing function by the pharmacist with whom they

have the most contact in daily practice (in the population that we studied, we found that,

on average, 69% (SD 25) of the patients of a particular general practitioner visit the

same pharmacy).

In our study, we observed no effect in daily practice of the care providing function of the

pharmacist on the quality of the prescribing behaviour of the general practitioners with

whom they frequently cooperate. The attitude of the pharmacist, the degree to which he
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provides patient care, the degree to which he cooperates with the general practitioner

and the degree to which he records the care given were not measurably related to the

quality of prescribing by the general practitioner.

Based on the existence of a number of favourable prerequisites for the cooperation

between general practitioner and pharmacist, we expected that more mutual

collaboration and more attention from the pharmacist for the optimal pharmacotherapy

of the patient would have a favourable effect on the quality of prescribing by the general

practitioner. In our study, however, this expectation was not confirmed by measurable

results. The explanation for this may lie in the structure of this collaboration as is found

in The Netherlands. Even though agreements are often reached, there is a high level of

permissiveness in which the responsibilities are not clearly assigned 8. This is in

contrast to the measurable effect that medical representatives have on general

practitioners. This is probably related to an effective marketing strategy of the

pharmaceutical industry in which medical representatives target their activities at the

promotion of a limited number of new products. In light of this, in addition to the granting

of all sorts of favours, use is made of an effective way to provide information: ‘the one-

to-one outreach visit’, by a medical representative, to increase the turnover of

proprietary drugs 9-11.

Methodological aspects of the study: strengths and limitations
Population and database
Our study was carried out on a large, representative study population and the response

to the questionnaires was high. During the study, we had access to a unique and

extremely large database containing information on all drugs prescribed by 1434

general practitioners and delivered by 379 pharmacies in 2000 to almost three million

patients with national health insurance in the South of The Netherlands who were

insured by the two large health insurance companies that are located there. The

database contains information of the patient, the prescriber and the drug and was

created by linking independent pharmacy files. These files were created primarily for the

automated processing of invoices between the pharmacies and the insurers. The

system by which the recorded information is coded is documented in detail, the control
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over the coding is severe and is regulated by contracts between the pharmacists and

the insurers 12. As a result, the reliability of the information in the database that we used

is high.

When analysing the variation in prescribing behaviour among general practices with the

aid of the prescription indicators, we used 800 patients as the minimum practice size 13.

The average practice size or 'standard practice' in the Netherlands is about 2400

patients 14,15. We have restricted the analyses to those patients registered in the

general practitioner's practice who are covered by national health insurance. The

reason for this is that the information for patients covered by private health insurance is

incomplete due to the existence of a deductible amount for the insured party. However,

since about two-thirds of the Dutch population and hence two-thirds, on average, of the

patients in a general practice are covered by national health insurance, this yielded a

good picture of the way in which the prescription guidelines are being followed in each

practice.

Data from the Dutch National Information Network for General Practitioner Care (LINH)

indicate that more drugs are prescribed for patients covered by national health

insurance than those with private health insurance 14. The expenditures on drugs for

patients covered by national health insurance are also higher 16. The differences in

prescription volume between patients covered by national health insurance and those

with private health insurance may be explained by differences in the age structure of

those covered by the two types of insurance and by differences in their socio-economic

status. People with a lower socio-economic status make more use of practically all

forms of health care than do those with a higher socio-economic status, which is

completely in agreement with the differences in the frequency of health-related

problems 17-19. In view of the explicable differences in prescription volume, it does not

seem likely that general practitioners allow the type of insurance of the patient to affect

whether or not they follow the prescription guidelines; however further research would

be required to exclude this possibility.

In the database that we used, prescription indicators can be calculated only per

practice. In the case of a solo practice, one can observe the prescribing behaviour of

the general practitioner who runs the practice, while in the case of a non-solo practice
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(partnership or group practice) one can observe the prescribing behaviour of the group

of general practitioners that runs the practice jointly. Data on the prescribing behaviour

of the individual members of a group practice are not available; this is a consequence of

the fact that there are several doctor's names on one prescription, so that the

prescription is not registered under the doctor's name but under that of the group

practice.

Prescription indicators
The prescription indicators are expressed as a percentage between 0 and 100%, the

optimal score being close to 100%. For the calculation of the prescription indicators the

ATC classification of a number of drugs is insufficiently specific; in these cases we have

also specified the article code of the Royal Netherlands Association for the

Advancement of Pharmacy (KNMP) 12,20.

In order to assess the content validity, we submitted the draft prescription indicators to a

panel of experts. This panel consisted of six general practitioners and a pharmacist, with

a professor of general practice medicine as chairman. We decided on a small panel to

ensure everyone’s involvement in the group discussion. One of the panel's important

tasks was to determine whether an indicator satisfied the requirement that there be an

adequate reflection of the central recommendation in the guideline. Indicators that did

not meet this requirement were eliminated. Because no 'Gold Standard' is available,

adherence to the guidelines of the Dutch College of General Practitioners (NHG) was

looked upon as adequate behaviour.

It was therefore not a task of the panel to assess the content of the NHG guidelines.

However, a guideline is based on the state of knowledge at the time that it is drawn up.

As a consequence of scientific progress, guidelines become out-of-date and are

replaced by new ones 21. We have tried to solve this problem to the extent possible by

comparing the NHG guideline with the guideline in the Pharmacotherapeutic Compass

[‘Farmacotherapeutisch Kompas’], which is published annually. If there was no

agreement between the NHG guideline and the Pharmacotherapeutic Compass with

regard to the choice of drug, then no indicator was formulated. The most important
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result of this policy was that no prescription indicator was formulated on the basis of the

NHG guideline 'Depressive disorder' from 1994.

During the formulating of the indicators, we took the existing guidelines for diseases and

syndromes as the starting point. A number of drugs have such a limited area of

application that it is very likely that the patient has been diagnosed as having the

condition for which the drug is indicated. The delivered drug is then a ‘proxy for

diagnosis’; for example, a patient for whom insulin is prescribed is suffering from

diabetes mellitus and a patient that is given iron is considered to have anaemia. A

further validation of the indicators for which the delivery data are used as a proxy for

diagnosis is to be recommended and may be possible in the future in a database that

records both the drug prescribed and the diagnosis. Recent studies demonstrate that

care must be taken in using prescribing indicators for assessing prescribing quality in

patients diagnosed with asthma (see appendix B).

The value of the prescription indicators as we have calculated them from the available

pharmacy files is limited for general practitioners in that there is no link with the

individual prescription decision and that the indicators are limited to the measurable

parameters in the pharmacy files. However, they offer the advantage for estimating the

quality of the care provided as they are based on the drugs actually supplied to the

patient which can be influenced by the pharmacist. He can advise both the patients and

the prescribers and he can intervene in case of drug-related problems. In his

collaboration with general practitioners, he can also influence the decisions as to the

choice of drugs 22-25. A consequence of the use of prescription indicators as a measure

of quality is that this is limited to the measurable parameters in the files used and to

matters on which there is consensus. The measurements that can be carried out with

the available files are limited to drugs that can be obtained in the pharmacy on

prescription only. With regard to the formulated prescription indicators, this is hardly a

limitation, since only a few antacids and some NSAIDs are available over-the-counter.

This can be taken into consideration when interpreting the measurements. If there is no

consensus regarding the prescription of drugs from a certain group, then it is impossible

to formulate a prescription indicator for them. As indicated above, this was the case for

antidepressants, for which the guidelines from the Dutch College of General
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Practitioners differ from those from the Committee on Pharmaceutical Assistance

[‘Commissie Farmaceutische Hulp’].
When the formulated prescription indicators are used for estimating the prescribing

quality, it is theoretically possible to achieve a high score by means of the frequent

prescribing of all drugs to which an indicator pertains. This is due to the fact that in such

a case, both the numerator and the denominator of the fraction by which the indicator is

calculated become larger. With the formulated DU90% indicators, it is theoretically also

possible to achieve a high score, i.e. to prescribe a limited number of drugs from a

group without prescribing the drugs that are recommended in the guideline. This

theoretical possibility can be taken into consideration when the prescription indicators

are used.

In our study, the indicators as we formulated them have been used to obtain a picture of

the prescribing behaviour of general practitioners and the variation in this behaviour at

the level of the individual practice. At a higher level of aggregation, they reflect the

treatment of the patients in the practice. By means of the formulated prescription

indicators we measure the extent to which the prescribers generally follow the

guidelines.

Despite their limitations, we believe that the prescription indicators mentioned above

provide extra power to the study that we carried out in comparison with data on volume

or costs. The indicators used are based on evidence-based guidelines for general

practice and pertain to more than half of the prescription volume. Prescription data that

are used frequently, are expressed in measures of volume (number of prescriptions or

number of DDDs) and are less specific than the prescription indicators formulated by us.

They indicate only the amount of a drug that has been delivered and are usually not

related to the existing guidelines.

The formulated prescription indicators are not quality indicators in the sense that they

themselves are a measure of the quality of the care provided. They give an impression

of the degree to which a prescriber follows the generally accepted evidence-based

guidelines for the prescription of drugs. The prescription indicators are not far removed
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from the care process as encountered in daily practice and can be regarded as a proxy

of the quality.

The survey
In our study we distributed two written questionnaires: one for general practitioners and

one for pharmacists. Because the address files used were about 6 months old, it was

practically unavoidable that general practitioners and pharmacists who were no longer

practising also received the questionnaires; a number of these returned the

questionnaire without completing it. With regard to the remaining non-respondents, we

determined at a later stage whether or not they were practising at the time of the survey

with the aid of the most up-to-date files.

Despite the fact that these questionnaires were mailed out in a period in which there

was considerable commotion among general practitioners in connection with what they

felt to be too great a workload, the response from the general practitioners was just as

high as from the pharmacists. In order to obtain a good response, we took the

recommendations of Streiner and Norman into consideration when we mailed out the

questionnaires 26. A clear explanation of the need for the study and the importance of

the cooperation of general practitioners and community pharmacists were given in an

accompanying personal letter, together with a stamped return envelope. The amount of

time required, as well as the fact that the data from the questionnaires would be

processed anonymously were emphasised. The anonymous processing was carried out

using a bar code 27. The compensation given was in kind (a gift certificate), the value of

which was comparable to the rate for a single consultation.

When a questionnaire study is carried out in the way that we chose, it is possible that

the failure to respond will be selective. This is unlikely in our study, however, in view of

the high response to the questionnaires and the results of the investigation of the non-

respondents.

The influence of the patient
The influence of the patient on the prescription process pertains mainly to the decision

to prescribe and to a lesser degree to the choice of drug. Expectations and emotions
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play a role in this regard and the effect is seen mainly in the volume of drugs for

symptomatic treatment, tranquillisers and antibiotics 28,29.

When interpreting the score on the prescription indicators for benzodiazepines and

mebeverine, one should realise that this score is also determined by the frequency with

which the general practitioner yields to the perceived pressure from the patient. For the

benzodiazepines it is recommended to prescribe at most the amount needed for two

months and the prescription of mebeverine is not recommended at all.

The age and gender of the patients in the practice may influence the score on the

prescription indicators. For this reason, to improve the comparability of the general

practices, we standardised the prescription data for the age- and gender distribution of

the practice, using the total population as the standard 30.

The ethnic background can also affect the use of drugs. More drugs are prescribed for

foreign immigrants than for native Dutch citizens. The influence of ethnic background on

the score for prescription indicators was reduced, however, by the fact that the

prescription of drugs for foreign immigrants is more often done in accordance with the

recommendations in the NHG guidelines 31. Since the differences in ethnic background

cannot be seen in the available database, we were unable to correct for this factor.

Based on the considerations indicated above (see under 'Population and database'), we

have also not taken into consideration the differences between patients with regard to

their socio-economic status.

This does not take away, that, in view of the strengths and limitations of the chosen

methodology, as discussed above, we feel that we have gained a good impression of

the attitude and opinions of general practitioners and pharmacists regarding the role of

the pharmacist and the existing relationship between the professional work of the

pharmacist, and whether or not general practitioners prescribe in accordance with the

guidelines.

Comparison with other studies
We have investigated the prescribing behaviour of general practitioners and its

correlation with the exercise of a care-providing function by the pharmacist. For this

purpose, we have studied the situation as it existed in 2000 and 2001 in the South of
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The Netherlands. We have related the prescribing behaviour of general practitioners to

the existing general practice guidelines. Using questionnaires, we collected data on

general practitioners and pharmacists that pertained to the setting in which they work

and to their opinions, experiences and behaviour in the area of pharmacotherapeutic

care. With regard to a number of aspects of the pharmacist's role, such as giving advice

to general practitioners and to patients and the monitoring of medication, other studies

have also found that there is a basis of support for these activities among general

practitioners. In agreement with our findings, there is a smaller basis of support for the

role that the pharmacist could play in the prescribing of drugs or the adjustment of the

medication 32-35. Our study provides a recent picture of the situation in 2001 in a study

population that is representative of The Netherlands as a whole 36.

There has been little attention in the literature for the variation within the

professionalism of the pharmacist that is described in our study. Besides by factors that

are linked to the pharmacy and the individual, this variation is affected by the opinions

and attitudes of pharmacists 37-40. In the literature, the concept 'attitude' is used more

selectively for the attitude with regard to specific groups of patients 38, the attitude with

regard to the specific advisory function 40 and the attitude with regard to pharmaceutical

patient care 37,39. In the attitude scale that we constructed, all these aspects have been

included and the attitude of general practitioners and pharmacists is measured with

regard to the role, task, expertise and responsibility of the pharmacist in primary care. In

comparison with other studies, the concept ‘attitude’ has been defined much more

broadly in our study and pertains more to an important aspect of our study: the position

of the pharmacist in primary care. The position that is assigned to the pharmacist in

primary care by both pharmacists and general practitioners is indeed much broader

than the pharmacist's original role in the preparation and distribution of drugs. In our

study, in contrast to most other studies that have been carried out under controlled

conditions, we studied 'normal daily practice'. Studies addressing the effect of the care

providing function of the pharmacist that are carried out under controlled conditions

concentrate on the care of the individual patient, the cooperation with the prescriber or

the registration of the care provided 24, 41-54. In a number of studies, the interventions of

the pharmacists under these conditions have led to a desirable effect (see chapter 2).
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In our study of daily practice, we have distinguished three important tasks with regard to

the exercise of a care providing function by the pharmacist. We have described these

tasks as independent constructs next to the construct 'total care providing function': the

care of the individual patient in direct contact with the patient, the cooperation with
general practitioners and the registration of the care provided. Comparable studies that

made use of prescription indicators that are based on existing, specific general practice

guidelines have not been carried out before. However, we did find a number of studies

which used descriptive indicators, or indicators that were based on generally valid

clinical criteria or on the unnecessary prescribing of drugs. These studies mainly relied

on volume measures. If one uses volume measures such as the number of

prescriptions or the number of DDDs for the assessment of prescribing behaviour,

literature suggests that there may be a positive relationship between frequent

prescriptions and male gender of the doctor, the running of a large practice and not

being a trainer of general practitioners 2, 55-58.

We used ‘volume independent’ prescription indicators, and we did not find this

relationship. This may indicate that general practitioners that frequently prescribe

medication tend to follow the guidelines for the choice of a drug - a phenomenon that

has been described previously 31. These different findings are due to the use of different

measuring instruments. Volume measures are less specific than prescription indicators.

In most cases, they only provide an indication of the amount of a drug that has been

delivered and not of the appropriateness of the drug.

We found one study in which adherence to first-line guidelines was used as a criterion

for appropriate prescribing. This study was carried out in the Netherlands. The

guidelines used in this study were identical to the recommendations from a regional

formulary, and such recommendations are generally based on existing general practice

guidelines 59. In this study, adherence to guidelines was defined as the prescription of a

drug from the formulary. In accordance with our findings, this study showed that there

was a significant negative relationship between running a practice in smaller urban

areas (1000-1500 addresses/km2), compared to running a practice in large cities (>

100,000 inhabitants, >2500 addresses/km2), and the adherence to guidelines. A

possible explanation for this may be the higher level of organisation of primary care in
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large cities; in the population that we investigated, as well as the broad range of

activities carried out in general practices by two medical faculties and two university

institutes of general practice in three of the five large cities. A well-founded explanation

of this finding will however require further investigation.

In our study which relied on real-life data, which we used to create an image of the

existing situation, we were unable to find any relationship between the exercise of a

care providing function by the pharmacist and more frequent adherence to prescription

guidelines by general practitioners. The measuring instruments used in our study were

based on objective guidelines and on the answers to a number of survey questions. As

indicated in chapter 2, a number of studies have shown that a favourable effect on both

health and efficiency can be achieved in various categories of patients if good

agreements are made between general practitioners and pharmacists. This is especially

the case for patients given repeat prescriptions, patients who receive antibiotics,

patients with an elevated serum cholesterol, patients with heart failure, asthma patients

and the elderly 24, 41-44, 46-52, 60.

The fact that we have found no relationship between the exercise of a care providing

function by the pharmacist and prescribing more in accordance with the guidelines by

general practitioners is probably due to the lack of a well-organised structure for the

collaboration between general practitioners and pharmacists. The collaboration is in

principle free of obligation.

As a result, the influence of the pharmacist on prescribing in accordance with the

guidelines is overshadowed by the influence of the pharmaceutical industry, which has

put an effective strategy for this into practice for many years already 2,8,10,11, 63,66.

The most important influence exerted by the pharmacist can be characterised as

‘reactive’ and concerns the daily processing of the medication monitoring. Alerting the

prescriber to drug-related problems occurs regularly and often leads to an active

intervention by which unnecessary hospitalisation can be prevented 23,67,68. In view of

the existence of a number of favourable prerequisites with regard to the collaboration

between general practitioner and pharmacist and in view of the possibilities apparently

created by well-structured collaboration under controlled conditions, taking on a

'proactive' role as well deserves careful consideration.
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Recommendations for the practical application of the study results
and for further research

We investigated the expectations and attitudes of general practitioners and pharmacists

with regard to the role of the pharmacist in primary care. We also investigated whether

the quality of prescribing is related to the way in which general practitioners and

pharmacists cooperate in daily practice. We related the quality of prescribing to existing

evidence-based guidelines for general practice. Based on the results of our study, we

make the recommendations that are discussed below.

We found that the pharmacist's feedback function fulfils a need perceived by general

practitioners and that there is a broad basis of support for this role among pharmacists.

We also found a broad basis of support for the cooperation between general

practitioners and pharmacists such as may take place in the PTAM. In a number of

prospective comparative studies under controlled conditions, moreover, the feedback

function of the pharmacist in the direction of the general practitioner has been shown to

have a favourable effect 69-75. The incorporation of the pharmacist's feedback function in

a structured cooperation with general practitioners would therefore seem promising and

useful. In comparison with the existing structure, the choice of a less permissive

structure is to be recommended.

In light of these findings, it would be advisable and in the interest of good cooperation to

define carefully not only the tasks but also the responsibilities of the pharmacist. Their

responsibilities were recognised to a great extent in our study by both general

practitioners and pharmacists, but until now they have not been described with sufficient

clarity 76. In view of the good organisational preconditions and the pleasant atmosphere

in most PTAM groups, we recommend that the composition of the local cooperative

structures be maintained for the time being and that a more solid structure be chosen 8 .

The attitude of both general practitioners and pharmacists with regard to the position of

the pharmacist in primary care has been found to depend on the relationship between

the pharmacists and the general practitioners. Because most general practitioners and

pharmacists indicate that they have a good relationship with each other in their region of

professional activity, it is also advisable for this reason to maintain the composition of
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the local cooperative structures for the time being. In view of the positive opinions of

dispensing general practitioners regarding the expertise and advisory role of

pharmacists, it is to be recommended, however, that the dispensing general practitioner

also be given a place in the cooperative structures between general practitioners and

pharmacists. In view of the positive opinions of most dispensing general practitioners

regarding the pharmacist's role in the PTAM, we recommend that the value to the

dispensing general practitioner of a role for the pharmacist be investigated. The same is

true of the advisory role that the pharmacist can play in problems connected with the

prescription of the proper pharmacotherapy for a dispensing general practitioner's

patients.

Based on our finding that general practitioners who more often receive visits from

medical representatives adhere less well to the guidelines, we recommend that

attention be given in the structured collaboration between general practitioners and

pharmacists to the influence of the pharmaceutical industry on the quality of

prescribing, for example by monitoring the agreements reached concerning new drugs

or drugs that are actively promoted by the industry and then discussing the results of

such monitoring in the PTAM.

With reference to the exercise of a care providing function by the pharmacist, the results

of our study lead us to make three recommendations:

- Almost one-third of the pharmacists fail to follow the procedure recommended by

the pharmacists' professional association, i.e. to enquire as to the experiences of

the patient whenever a drug is dispensed for the second time. Enquiring as to the

patient's experiences can lead to the timely detection of drug-related problems and

is therefore to be recommended 47,77. This can be implemented in daily practice with

the aid of the information system that is present in all pharmacies, by means of

which the dispensing of a second supply can be signalled so that the recommended

procedure can be followed.

- In view of our finding that second pharmacists are more interested in patient care

than managing pharmacists, we recommend that possible ways be looked for to
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make maximum use of the professional expertise of the pharmacist and to delegate

as much as possible of the administrative work to other disciplines.

- As described in chapter 4, there seems to be a positive relationship between the

presence of assistants with a specialised task and the provision of individual patient

care, cooperation with general practitioners and the recording of the care provided.

We therefore recommend that pharmacies should be of sufficient size so that the

use of specialised assistants is possible. Against this background, the setting up of

numerous small 'dispensing posts' is not advisable.

We would also like to make a number of recommendations regarding the use of the

prescription indicators that we have formulated in pharmacy databases:

- Since the pharmacist often does not know the patient's diagnosis and since

opinions as to the need for this are divided, it is advisable that prescription

indicators be used in addition to data on prescription volume so as to make it

possible for the pharmacist to assess the quality of the prescribed pharmacotherapy
78-82. When the formulated prescription indicators are used, the diagnosis is not

absolutely needed. Compared to volume data, these indicators are related more

directly to the specific topic of the guideline on which they are based. In many

indicators, this topic either will correspond to the patient's diagnosis or to a

recommended drug of choice from a pharmaceutical category.

- In view of the limited life-span of existing guidelines and hence also of the indicators

derived from them, we recommend that the indicators be re-evaluated

systematically, once every three years 21. It would therefore be advisable to take the

international developments and opinions regarding the formulation of prescription

indicators into consideration 83.

- During the future development and updating of the prescription indicators, it would

be advisable with regard to user friendliness to strive for uniform indicator software

that is compatible with the information systems in use by general practitioners and

pharmacies.

- Because the prescription indicators described above were developed for use in

prescription files in which the diagnosis is not indicated, it would also be advisable
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to validate the described indicators further in a database derived from general

practitioner information systems in which not only the pharmacotherapy given but

also the diagnosis is recorded. A first step in this direction has been made in the

form of a proposed project in which the Scientific Institute of Dutch Pharmacists

(WINAp), the Centre for Quality of Care Research (WOK) of the University of

Nijmegen and Maastricht, and the LINH (National Information Network for General

Practitioner Care) will work together. The LINH is a cooperative arrangement

between the National Association of General Practitioners (LHV), the Dutch College

of General Practitioners (NHG), the Dutch Institute for Healthcare Research (Nivel)

and the WOK and comprises a representative national network of 100 general

practitioner practices. In the registration system of this network, prescriptions are

recorded with a specific diagnosis code.

How to proceed?
With reference to the PTAM, one could decide, in connection with the re-registration

that is required every five years, to oblige general practitioners and pharmacists to

participate in an accredited PTAM. This is comparable to the existing obligation to

participate in accredited follow-up training 13. The current views with regard to

communicative self-direction would have to be taken into consideration in this regard

and one would have to be careful not to introduce a rigid system of regulations 84. The

diagnostic assessment meeting (DTO) as recently presented is an example of a well-

structured approach and may perhaps serve as a model 85.

As a follow-up and for the benefit of the cooperation, pharmacists might take on the

management of an electronic prescribing system. Not only guidelines but also

agreements reached by the group could be included in and monitored by this system,

resulting in a ‘final common pathway’. Because pharmacotherapy constitutes an

important part of the daily work of both a general practitioner and a pharmacist, and in

view of the monitoring activity with the aid of prescription data that 60% of the

pharmacists regularly to often display in the PTAM, it would be useful to investigate the

extent to which the pharmacist could play a role in the future, in a well-structured PTAM

and in intercollegial testing meetings of general practitioners that should be organised.
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Therefore, the pharmacist could take advantage of the possibility to assess the

fulfilment of agreements and the adherence to generally accepted guidelines with the

aid of prescription data. It is of interest to mention, that as a follow-up to our study, a

project was already started in 2005 in which the expertise and responsibilities of the

pharmacist are described in more concrete terms and linked to a monitoring function.

This project is being carried out in a cooperative arrangement between the Scientific

Institute of Dutch Pharmacists (WINAp), the Centre for Quality of Care Research’
(WOK) of the University of Nijmegen and Maastricht and ‘CZ Care Insurance’.
In our study, we were unable to observe any measurable effects of the cooperation

between general practitioner and pharmacist on the quality of prescribing by general

practitioners in daily practice. Because there were such effects in earlier studies under

controlled conditions, a possible explanation for our findings is that cooperation is only

effective if there is also a clear structure for the advisory and interventional function of

the pharmacist.

In view of the important role that drugs play in the treatment of patients and the

significant effect that the cooperation between general practitioner and pharmacist may

have herein, a clear position for the pharmacist is desirable. Further research,

preferably prospective, into the optimal form of cooperation between general

practitioners and pharmacists is therefore necessary. Due consideration should be

given here to the recommendations made on the basis of our study regarding the

cooperative structure, the care providing function of the pharmacist and the use of

prescription indicators.
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Chapter 9 Summary
The subject of this dissertation is the quality of the pharmacotherapy prescribed by

general practitioners and the role of pharmacists therein. The quality of

pharmacotherapy is related to the adherence to generally accepted guidelines issued by

the Dutch College of General Practitioners (NHG) and the Commission Pharmaceutical

Help of the Health Care Insurance Board. The study was carried out against the

background of the increased attention from pharmacists for patient care and the

cooperation between general practitioners and pharmacists that has begun to develop

as a result.

Chapter 1 contains a brief introduction and describes the purpose and relevance of the

study. The structure of the dissertation is also discussed in this chapter. An important

starting point is the fact that general practitioners frequently prescribe drugs and that

there are significant differences between general practitioners, despite the existing

guidelines, partly due to differences in the quality of prescribing. These differences are

visible in the pharmacy. During the last two decades, the attention of pharmacists has

clearly shifted from drug-oriented to patient-oriented work, such that their tasks are

currently characterised more by giving advice to patients and providing information to

doctors than by the preparation of drugs. In many places, there is currently cooperation

between general practitioners and pharmacists in the form of a regularly scheduled

pharmacotherapy audit meeting.

In view of the background described above, there is a need for more insight into the

factors with which the differences in quality of prescribing are related and especially into

the influence of the pharmacist on them. Gaining more insight is relevant for both the

quality and the costs of pharmacotherapeutic care. If the exercise of a care providing

function by the pharmacist fulfils a need perceived by the general practitioner and is

associated with a prescribing behaviour characterised by better adherence to generally

accepted guidelines, then it would be advisable to intensify the process of creating a

care providing function for the pharmacist in primary care. Should this not be the case,

then one might ask what the consequences are for the costs incurred for
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pharmaceutical care, and particularly the costs incurred for compensating the

pharmacy.

Chapter 2 provides an overview of the background of the study on the basis of the state

of knowledge as reported in the literature. In addition, the chapter defines the questions

to be answered by the study and describes the measuring instruments used.

There have been found to be significant differences between general practitioners in the

prescribing of drugs. The general characteristics of the individual doctor and the

practice, pharmaceutical aspects, the effect of guidelines, the effect of information

(postgraduate training, the pharmacist, the pharmaceutical industry) and the influence of

the patient all play a role in this. In connection with our study, we have directed our

attention especially at the effect of pharmacotherapeutic guidelines and the effect of the

advisory and informative role that pharmacists have begun to play by offering the patient

pharmaceutical patient care. These two effects have a relatively short history, since the

1990s.

An outline is given of the development of guidelines by the Health Care Insurance Board

(Ziekenfondsraad) and the Dutch College of General Practitioners as it has taken place

in the Netherlands. This development indicates that the effect of guidelines is increased

by embedding them in existing structures. As is made clear by the literature, there is

little point in merely distributing prescription guidelines.

This chapter also describes the changed role of the pharmacist. It is concluded that the

concept of ‘pharmaceutical care’ is widely accepted and disseminated in the world of

pharmacy, but that its implementation in health care is proceeding slowly in most

countries and that the form it will ultimately take is not yet fixed.

The effects of the exercise of a care providing function by the pharmacist as this was

investigated in various studies became manifest under the controlled conditions of a

prospective comparative study design. In daily practice, however, these controlled

conditions are absent. General practitioners and pharmacists differ in the degree to

which they are willing to cooperate, and there are differences among pharmacists

regarding the way in which they wish to exercise a care providing function. Furthermore,

the cooperation is in principle free of obligations. It is unclear what consequences this
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may have for the effective exercise of a care providing function by the pharmacist in

daily practice, one of the goals of which is an optimal pharmacotherapy for the patient.

On the basis of the background described above, the following research questions are

formulated in this chapter:

1. What is the opinion of general practitioners concerning the expertise, task,

responsibility and role of the pharmacist in pharmacotherapy; on what extent do their

views differ from those of pharmacists? (chapter 3).

2. Which factors are associated with the attitude of general practitioners towards the

pharmacist’s role? (chapter 3).

3. What effect do pharmacy-specific and person-specific factors have on the care-

providing processes in the pharmacy (i.e. on individual patient care, the cooperation

with prescribers and the registration of the care provided)? (chapter 4).

4. Can prescribing indicators be formulated on the basis of existing general practice

guidelines, which are suitable for describing the prescribing behaviour of general

practitioners and the variation that exists in this behaviour? (chapter 5).

5. Is the quality of prescribing drugs by general practitioners related to their attitude

towards the pharmacist's role and how they cooperate with the pharmacist on a day-

to-day basis and in the PTAM? (chapter 6).

6. Is the quality of prescribing drugs by general practitioners related to the care-

providing function practised by the pharmacist with whom they cooperate in day to

day practice? (chapter 7).

Chapter 3 deals with the attitude and opinions of general practitioners and pharmacists

regarding the role of the public pharmacist. Whether the opinions of general

practitioners regarding the expertise, tasks, responsibility and role of the pharmacist

differ from those of pharmacists is investigated. The factors related to the attitude of

general practitioners with regard to the care providing function of the pharmacist are

also investigated. For this purpose, a cross-sectional study was carried out by means of

a written questionnaire distributed to 1434 general practitioners and 379 pharmacists.

The response rate was 71% in both groups. A study of 15% of the non-respondents

revealed no significant differences between respondents and non-respondents
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questioned by telephone. With the aid of separate questionnaires for general

practitioners and pharmacists, data were collected on age, gender, practical experience,

trainership, type and size of practice, electronic prescription processing, degree of

urbanisation, part-time work, workload, postgraduate training, the pharmacotherapy

audit meeting, and the mutual relationship with and role desired for the pharmacist. Both

questionnaires also included 17 statements regarding the role of the pharmacist in

primary care. The general construct "attitude regarding the care providing function of the

pharmacist" was created by summing the scores on the 17 statements. Analysis of the

collected data indicated that there is a high level of agreement between general

practitioners and pharmacists regarding the role of pharmacists in alerting general

practitioners. Bringing prescribing patterns noted in the pharmacy up for discussion as

part of the pharmacotherapy audit meeting, as well as the provision of prescription

feedback, were considered to be a task of the pharmacist by more than 80% of the

general practitioners and pharmacists. An advisory role for the pharmacist is desired by

the majority of the general practitioners, but only a minority of the general practitioners

are willing to give the pharmacist a contributory role.

There are only a few differences of opinion between general practitioners and

pharmacists with regard to generic substitution. On the contrary the extreme differences

of opinion with regard to therapeutic substitution and the right of the pharmacist to issue

repeat prescriptions are striking. More than two-thirds of the general practitioners feel

that the pharmacist should not have a role in this, in contrast to almost two-thirds of the

pharmacists, who would like to do just that.

The attitude of general practitioners with regard to the care providing function of the

pharmacist depends primarily on how the general practitioner experiences the

relationship and whether or not he is a dispensing general practitioner. Dispensing

general practitioners give the pharmacist a less important role than their non-dispensing

colleagues and also achieve a lower score on the attitude scale. They consider the

pharmacist's expertise to be important in the PTAM and when he gives advice in more

complex cases. Finally, this cross sectional study revealed that the responsibility of the

pharmacist for providing pharmacotherapeutic care to the patient is described with

insufficient clarity.
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Chapter 4 deals with the determinants of the pharmacist's care providing function. With

the aid of questionnaires, data were collected on the care that is given in the pharmacy.

Three partial constructs: ‘individual patient care’, ‘registration of the care’, and

‘cooperation with general practitioners’, and one overall construct: 'the care providing

function' were created. These constructs served as dependent variables. The

independent variables included: gender, work experience, attitude with respect to the

care providing function, conditions of employment, relationship with general

practitioners, a position as trainer of pharmacists, the frequency of postgraduate

training, workload, part-time work, the frequency of contact with pharmaceutical industry

representatives, the presence of specialised assistants, size of the pharmacy, degree of

urbanisation, competition, formula pharmacy and the presence of sufficient personnel.

To investigate which factors were related tot the pharmacist's care-providing function, a

multiple linear regression analysis was performed for each construct.

There is a significant positive relation between a number of variables and the exercise

of a care providing function: the attitude of the pharmacist, his relationship with the

general practitioner, the presence of specialised assistants, the frequency of

postgraduate training and the conditions of employment (second pharmacists turned out

to be more interested in patient care than managing pharmacists). Three variables were

found to depend on one of the partial constructs: there is a significant positive relation

between being a trainer of pharmacists and ‘individual patient care’ and between the

frequency of postgraduate training and 'registration of the care', while there is a

significant negative relation between the number of years of professional experience

and ‘cooperation with general practitioners’. The remaining variables listed above did

not seem to have any effect in any of the four analyses.

It is also striking that 29% of the respondents never enquire as to the experiences of the

patient when supplying a drug for the second time and that the participation in a PTAM

is high: 90% of the pharmacists participate over 4 times a year.

It is concluded that the degree to which a pharmacist exercises a care providing function

is positively related to his attitude, his relationship with general practitioners, the

frequency of postgraduate training, whether or not he trains pharmacists, employment
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as a second pharmacist and the presence of specialised assistants in the pharmacy.

There is a negative relationship between cooperation with general practitioners and the

number of years of professional experience of the pharmacist.

Chapter 5 reports on the creation of 20 prescription indicators. On the basis of the

pharmaceutical recommendations in the evidence-based guidelines of the Dutch

College of General Practitioners (NHG) and the similar recommendations from the

Commission Pharmaceutical Help (Dutch acronym: CFH) of the Health Care Insurance

Board, 51 draft indicators were formulated and submitted to a panel of experts for an

assessment of the validity of their content. The assessment of the panel was analysed

with the aid of the RAND-UCLA Appropriateness Method.

The remaining indicators were used to determine whether a picture of the prescribing

behaviour of general practitioners and the variation therein could be obtained with their

help. For this purpose, a PACT (Prescribing analyses and cost) file was used that had

been compiled from the prescription files of 379 pharmacies, containing the

prescriptions issued by 1434 general practitioners in the course of one whole year to

three million patients.

Of the 51 draft indicators, 34 were felt by the panel to be valid in that they not only

provided an adequate reflection of the central recommendations in the guideline but

were also relevant with respect to health improvement and/or efficiency. Of these 34

indicators, 20 revealed significant differences in the prescribing behaviour of general

practitioners.

On the basis of existing general practice guidelines, it was thus possible to formulate 20

prescription indicators that were assessed by a panel of experts to have sufficient

validity and by means of which it was possible to distinguish the prescribing behaviour of

general practitioners from one another in the prescription files of pharmacies.

Chapter 6 describes the differences in prescribing among general practitioners and the

role herein of the cooperation with the pharmacist. The quality of prescribing was related

to the prescription indicators described in chapter 5. On the basis of questions from the

questionnaire described above, three constructs were formulated as possible
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determinants of the quality of prescribing: the cooperation with the pharmacist in daily

practice, the quality of the PTAM and the attitude of the general practitioner with regard

to the role of the pharmacist. In addition to the characteristics of the pharmacy and of

the individual pharmacist, data were also collected on the frequency of visits from

pharmaceutical industry representatives, the frequency of postgraduate training, the use

of an electronic formulary and the perceived workload. A multiple linear regression

analysis was then carried out for the 324 solo general practitioners that responded.

The attitude of general practitioners with regard to the role of the pharmacist, the way in

which they cooperate with pharmacists and the quality of the pharmacotherapy audit

meeting were found to be unrelated to the quality of prescribing. There was a negative

relationship between the quality of prescribing and the frequency of visits from

pharmaceutical industry representatives, i.e. more visits from pharmaceutical industry

representatives was associated with a lower quality of prescribing. A possible

explanation for this is an effective marketing strategy on the part of the pharmaceutical

industry. Under the normal conditions of daily practice, the cooperation between general

practitioner and pharmacist had no measurable effect on the quality of prescribing by

solo general practitioners. A possible explanation for this is that cooperation is only

effective if it embodies a clear structure for the advisory and interventional function of

the pharmacist. Because positive effects of the cooperation between general

practitioners and pharmacists have been seen previously, under controlled conditions, it

would be advisable to look for a cooperative structure in which the advisory and

interventional function of the pharmacist can play its deserved role.

Chapter 7 deals with the differences in prescribing among general practitioners and

studies the relationship with pharmaceutical patient care from the pharmacist with whom

they have the most contact in their daily practice. The quality of prescribing was again

related to the prescription indicators described in chapter 5. On the basis of questions

from the questionnaire described above, four constructs were formulated as possible

determinants of the quality of prescribing: the construct attitude of the pharmacist with

regard to the care providing function and three partial constructs derived from the care

providing function of the pharmacist: the care of the individual patient, the cooperation
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with general practitioners and the registration of the care provided. The differences

among general practitioners with regard to the quality of prescribing, which are related

to the adherence to guidelines, were found to be independent of the exercise of a care

providing function by the pharmacist with whom they have the most contact in their daily

practice. A possible explanation is again that cooperation is only effective if it embodies

a clear structure for the advisory and interventional function of the pharmacist. Because

previous research under controlled conditions has demonstrated effects from the

exercise of a care providing function, this study again confirms the advisability of

bringing more structure into the cooperation between general practitioners and

pharmacists in daily practice.

Chapter 8 presents the most important results of the study. Attention is given to a

number of methodological aspects of the study, including both the strong points and the

limitations of the study and a number of practical aspects. This chapter also compares

the results of this study with the results of similar studies. Finally, recommendations are

made concerning the practical application of the results and for future research.

We found that the pharmacist's feedback function fulfils a need felt by general

practitioners and that there is a broad basis of support for this function among

pharmacists. We also observed a broad basis of support for the cooperation between

general practitioners and pharmacists as can take place in the pharmacotherapy audit

meeting. Moreover, a number of prospective comparative studies under controlled

conditions have demonstrated a favourable effect from a feedback function from the

pharmacist in the direction of the general practitioner. It would therefore seem promising

and useful to embed the pharmacist's feedback function in a structure for the

cooperation with general practitioners that would be less permissive than the present

system.

Our study revealed no measurable effects in daily practice of the cooperation between

general practitioners and pharmacists on the quality of prescribing by general

practitioners. Because such effects were present in previous research under controlled

conditions, a possible explanation for our findings is that cooperation is only effective if it

embodies a clear structure for the advisory and interventional function of the
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pharmacist. In view of the important role of drugs in the treatment of patients and the

important role that cooperation between the general practitioner and the pharmacist can

play here, a clear role for the pharmacist is desirable. Further research into the

optimisation of the cooperation between general practitioners and pharmacists is

necessary. The recommendations made on the basis of our study with regard to the

cooperative structure, the care providing function of the pharmacist and the use of

prescription indicators should be taken into consideration.

Finally, the appendices contain an overview of the questionnaires sent out and a

reference to the prescription indicators.
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Hoofdstuk 10 Samenvatting
Dit proefschrift gaat over de kwaliteit van farmacotherapie door huisartsen en over de

rol die apothekers daarbij hebben. De kwaliteit van farmacotherapie is gerelateerd aan

het opvolgen van algemeen aanvaarde richtlijnen die worden uitgegeven door het

Nederlands Huisartsengenootschap en door de Commissie Farmaceutische Hulp van

het College Voor Zorgverzekeringen. Het onderzoek heeft plaatsgevonden tegen de

achtergrond van de toegenomen aandacht van apothekers voor de zorg voor de patiënt

en de als gevolg daarvan op gang gekomen samenwerking tussen huisartsen en

apothekers.

Hoofdstuk 1 bevat een korte inleiding en behandelt het doel en de relevantie van het

onderzoek. Tevens wordt in dit hoofdstuk de structuur van het proefschrift besproken.

Een belangrijk uitgangspunt is het gegeven dat huisartsen vaak geneesmiddelen

voorschrijven en dat er ondanks bestaande richtlijnen aanzienlijke verschillen tussen

huisartsen blijken te bestaan die mede veroorzaakt worden door verschillen in de

kwaliteit van het voorschrijven. Deze verschillen zijn zichtbaar in de apotheek. De

laatste twee decennia is de aandacht van apothekers duidelijk verschoven van

geneesmiddelgericht werken naar patiëntgericht werken en hun taak wordt daardoor

tegenwoordig meer gekenmerkt door het adviseren van patiënten en het voorlichten van

artsen dan door het bereiden van geneesmiddelen. Inmiddels vindt er ook op veel

plaatsen samenwerking tussen huisartsen en apothekers plaats in de vorm van een

regelmatig terugkerend Farmacotherapieoverleg.

Gezien tegen de hierboven geschetste achtergrond, bestaat er behoefte aan meer

inzicht in factoren waarmee de verschillen in kwaliteit van voorschrijven samenhangen

en in het bijzonder naar de invloed van de apotheker daarop. Het vergroten van dit

inzicht is zowel voor de kwaliteit als voor de kosten van de farmacotherapeutische zorg

relevant omdat als het uitoefenen van een zorgfunctie door de apotheker bij huisartsen

in een behoefte voorziet en samenhangt met een voorschrijfgedrag dat gekenmerkt

wordt door het beter opvolgen van algemeen aanvaarde richtlijnen, het is aan te

bevelen om het vormgeven van de zorgfunctie van de apotheker in de eerstelijns
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gezondheidszorg te intensiveren. Indien dat niet het geval is kan men zich afvragen

welke consequenties dit heeft voor de kosten die worden gemaakt voor farmaceutische

hulp en met name de kosten die worden gemaakt voor de apotheekvergoeding.

Hoofdstuk 2 geeft een overzicht van de achtergronden van het onderzoek op grond

van de stand van kennis zoals gerapporteerd in de literatuur. In dit hoofdstuk worden

ook de onderzoeksvragen gedefinieerd en de meetinstrumenten beschreven.

Bij het voorschrijven van geneesmiddelen blijken tussen huisartsen grote verschillen te

bestaan. Algemene persoons- en praktijkkenmerken, farmaceutische aspecten, de

invloed van richtlijnen, de invloed van informatie (nascholing, apotheker, farmaceutische

industrie) en de invloed van de patiënt spelen daarbij een rol. In het kader van ons

onderzoek hebben wij ons vooral gericht op de invloed van farmacotherapeutische

richtlijnen en op de invloed van de adviserende en informerende rol die apothekers zijn

gaan uitoefenen door farmaceutische patiëntenzorg aan te bieden. Deze invloeden

bestaan relatief kort, sinds de jaren negentig van de vorige eeuw.

De ontwikkeling van richtlijnen door de Ziekenfondsraad en het Nederlands Huisartsen

Genootschap zoals die zich in Nederland heeft voorgedaan, is geschetst. Deze

ontwikkeling duidt erop dat de invloed van richtlijnen toeneemt als deze in bestaande

structuren worden ingebed. Het uitsluitend verspreiden van prescriptierichtlijnen heeft

zoals uit de literatuur blijkt weinig zin.

In dit hoofdstuk wordt ook de veranderde rol van de apotheker geschetst.

Geconcludeerd wordt dat in de wereld van de farmacie het ‘pharmaceutical care’
concept breed geaccepteerd en wijd verspreid is, maar dat de implementatie ervan in

de gezondheidszorg in de meeste landen langzaam verloopt en de uiteindelijke vorm

ervan nog niet vast staat. De effecten van het uitoefenen van een zorgfunctie door de

apotheker zoals die onderzocht zijn in de verschillende studies werden zichtbaar onder

de gecontroleerde omstandigheden van een prospectief-vergelijkende studieopzet. In

de praktijk van alledag ontbreken deze gecontroleerde omstandigheden echter.

Huisartsen en apothekers verschillen in de mate waarin zij met elkaar willen

samenwerken en bij apothekers bestaan verschillen in de wijze waarin zij een

zorgfunctie willen uitoefenen. Bovendien is de samenwerking in principe vrijblijvend van
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aard. Het is onduidelijk welke consequenties dit heeft voor het in de dagelijkse praktijk

effectief uitoefenen van een zorgfunctie door de apotheker die mede gericht is op

optimale farmacotherapie voor de patiënt.

Voortvloeiend uit de geschetste achtergronden zijn in dit hoofdstuk de volgende

onderzoeksvragen geformuleerd:

1. Hoe denkt de huisarts over de deskundigheid, de taak, de verantwoordelijkheid en de

rol van de apotheker in de farmacotherapie en in hoeverre verschillen zijn

opvattingen van die van de apotheker? (hoofdstuk 3).

2. Met welke factoren hangt de attitude van huisartsen ten aanzien van de rol van de

apotheker samen? (hoofdstuk 3).

3. Welke invloed hebben apotheek- en persoonsgebonden factoren op het

zorgverleningproces in de apotheek? (hoofdstuk 4).

4. Kunnen op basis van bestaande huisartsgeneeskundige richtlijnen prescriptie-

indicatoren worden geformuleerd die geschikt zijn om bij huisartsen het

prescriptiegedrag in beeld te brengen? (hoofdstuk 5).

5. Hangt de kwaliteit van voorschrijven van geneesmiddelen door huisartsen samen met

de wijze waarop zij in de dagelijkse praktijk en in het Farmacotherapieoverleg (FTO)

samenwerken met apothekers? (hoofdstuk 6).

6. Hangt de kwaliteit van voorschrijven van geneesmiddelen door huisartsen samen met

het uitoefenen van een zorgfunctie door de apotheker met wie zij samenwerken?

(hoofdstuk 7).

Hoofdstuk 3 behandelt de attitude en de opinie van huisartsen en apothekers met

betrekking tot de rol van de apotheker in de eerste lijn . Onderzocht wordt of

opvattingen van huisartsen verschillen van die van apothekers over deskundigheid,

taak, verantwoordelijkheden en rol van de apotheker. Ook wordt onderzocht waarmee

de attitude van huisartsen ten aanzien van de zorgfunctie van de apotheker

samenhangt. Hiervoor is een cross-sectioneel onderzoek verricht met een schriftelijke

enquête onder 1434 huisartsen en 379 apothekers in Zuid-Nederland. De respons bij

beide beroepsgroepen was 71%. Het onderzoek onder vijftien procent van de non-

respondenten toonde geen significante verschillen tussen respondenten en
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getelefoneerde non-respondenten. Met behulp van aparte vragenlijsten voor huisarts en

apotheker zijn data verzameld over leeftijd, geslacht, praktijkervaring, opleiderschap,

praktijkvorm, praktijkgrootte, elektronisch receptenverkeer, urbanisatiegraad, deeltijd-

werk, werkdruk, nascholing, Farmacotherapieoverleg, onderlinge relatie en gewenste rol

van de apotheker. In beide vragenlijsten waren onder andere 17 stellingen opgenomen

over de positionering van de apotheker in de eerste lijn. Door sommering van de scores

op de 17 stellingen werd het algemene construct ‘attitude ten aanzien van de

zorgfunctie van de apotheker’ gevormd. Na analyse van de verzamelde gegevens bleek

dat huisartsen en apothekers het in hoge mate met elkaar eens zijn over de

signalerende taak van apothekers naar huisartsen. Het in de structuur van het

Farmacotherapieoverleg ter discussie stellen van in de apotheek opgemerkte

prescriptiepatronen en het geven van prescriptiefeedback wordt door meer dan tachtig

procent van de huisartsen en de apothekers als taak voor de apotheker gezien. Een

adviserende rol van de apotheker wordt door het merendeel van de huisartsen gewenst,

slechts een minderheid van de huisartsen wil de apotheker een medebepalende rol

geven.

Verschillen in opvattingen tussen huisartsen en apothekers over generieke substitutie

zijn slechts in geringe mate aanwezig. Opvallend zijn echter de zeer grote verschillen in

opvattingen over therapeutische substitutie en de mogelijkheid tot het verstrekken van

herhaalreceptuur door de apotheker. Meer dan tweederde van de huisartsen ziet hierin

geen rol voor de apotheker weggelegd, dit in tegenstelling tot bijna tweederde van de

apothekers die dat juist wel zou willen.

De attitude van huisartsen ten aanzien van de zorgfunctie van de apotheker hangt

vooral samen met de ervaren relatie en met het al of niet-apotheekhoudend zijn.

Apotheekhoudende huisartsen kennen de apotheker een minder zware rol toe dan hun

niet-apotheekhoudende collega’s en zij scoren lager op de attitudeschaal. De

deskundigheid van de apotheker achten zij van belang in het Farmacotherapieoverleg

en bij het geven van advies in meer complexe gevallen. Tenslotte komt in deze cross-

sectionele studie naar voren dat de verantwoordelijkheid van de apotheker voor de

farmacotherapeutische zorg voor de patiënt onvoldoende helder is omschreven.
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Hoofdstuk 4 gaat over determinanten van de zorgfunctie van de apotheker. Met behulp

van vragenlijsten zijn gegevens verzameld over de zorg zoals die in de apotheek wordt

gegeven. Er werden drie deelconstructen: ‘individuele patiëntenzorg’, ‘registratie van de

zorg’ en ‘samenwerking met huisartsen’, en één totaalconstruct: ‘zorgfunctie’ gevormd.

Deze constructen dienden als afhankelijke variabelen. Onafhankelijke variabelen waren:

geslacht, werkervaring, attitude met betrekking tot de zorgfunctie, dienstverband, relatie

met huisartsen, functie als apothekeropleider, frequentie van nascholing, werkdruk,

parttime werken, frequentie van contact met artsenbezoekers, aanwezigheid van

gespecialiseerde assistentes, apotheekgrootte, urbanisatiegraad, concurrentie, formule

apotheek en aanwezigheid van voldoende personeel. Vervolgens is een multipele

lineaire regressieanalyse uitgevoerd.

Een aantal variabelen hangt significant positief samen met het uitoefenen van een

zorgfunctie: attitude van de apotheker, relatie met de huisarts, aanwezigheid van

gespecialiseerde assistentes, frequentie van nascholing en het soort dienstverband,

waarbij tweede apothekers meer op zorg gericht blijken te zijn dan beherend

apothekers. Drie variabelen blijken samen te hangen met een van de deelconstructen:

apothekeropleider zijn hangt significant positief samen met ‘individuele patiëntenzorg’,
de frequentie van nascholing hangt significant positief samen met ‘registratie van de

zorg’ en het aantal jaren werkervaring hangt significant negatief samen met

‘samenwerking met huisartsen’. De overige genoemde variabelen bleken in geen van

de vier analyses van invloed. Opvallend is verder dat 29% van de respondenten nooit

naar de ervaring van de patiënt vraagt bij de tweede uitgifte van een geneesmiddel en

dat deelname aan het Farmacotherapieoverleg hoog is: 90% van de apothekers neemt

vaker dan 4 keer per jaar deel.

Geconcludeerd wordt dat de mate waarin een zorgfunctie door de apotheker wordt

uitgeoefend positief samenhangt met zijn attitude, zijn relatie met huisartsen, de

frequentie van nascholing, het apothekeropleider zijn, het dienstverband als tweede

apotheker en het aanwezig zijn van gespecialiseerde assistentes in de apotheek. Er

bestaat een negatief verband tussen de samenwerking met huisartsen en het aantal

jaren werkervaring van de apotheker.
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Hoofdstuk 5 rapporteert over het tot stand komen van een 20-tal prescriptie-

indicatoren. Op basis van medicamenteuze adviezen in de ‘evidence-based’ richtlijnen

van het Nederlands Huisartsen Genootschap en de hiermee overeenkomende adviezen

van de Commissie Farmaceutische Hulp van het College Voor Zorgverzekeringen

werden 51 conceptindicatoren geformuleerd, die ter beoordeling van de inhoudsvaliditeit

werden voorgelegd aan een expertpanel.

Met behulp van de RAND-UCLA Appropriateness Method werd de panelbeoordeling

geanalyseerd.

Vervolgens is voor de overgebleven indicatoren nagegaan of hiermee het

prescriptiegedrag van huisartsen en de variatie die daarin bestaat in beeld gebracht kan

worden. Hiervoor is een bestand gebruikt dat was samengesteld uit prescriptie-

bestanden van 379 apotheken, met voorschriften van 1434 huisartsen over een heel

jaar aan drie miljoen patiënten.

Van de 51 conceptindicatoren werden er 34 door het panel valide geacht zowel met

betrekking tot het geven van een adequate afspiegeling van de centrale aanbevelingen

in de richtlijn als met betrekking tot de relevantie ten aanzien van gezondheidswinst

en/of doelmatigheid. Van deze 34 indicatoren lieten er 20 aanzienlijke verschillen zien in

het voorschrijfgedrag van huisartsen.

Op basis van bestaande huisartsgeneeskundige richtlijnen bleek het mogelijk om 20

prescriptie-indicatoren te formuleren die door een deskundigenpanel als voldoende

valide beoordeeld werden en die tevens in staat zijn om voorschrijfgedrag van

huisartsen van elkaar te onderscheiden in prescriptiebestanden van apotheken.

Hoofdstuk 6 beschrijft verschillen in voorschrijven tussen huisartsen en de rol van de

samenwerking met de apotheker. De kwaliteit van voorschrijven is gerelateerd aan de in

hoofdstuk 5 beschreven prescriptie-indicatoren. Als mogelijke determinanten van de

kwaliteit van voorschrijven zijn op basis van vragen uit de eerder beschreven enquête

drie constructen gevormd: de samenwerking met de apotheker in de dagelijkse praktijk,

de kwaliteit van Farmacotherapieoverleg en de attitude van de huisarts ten aanzien van

de rol van de apotheker. Tevens werden naast persoons- en praktijkkenmerken data

verzameld over de frequentie van het ontvangen van artsenbezoekers, de frequentie
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van nascholing, het gebruik van een elektronisch formularium en de ervaren werkdruk.

Vervolgens is een multiple lineaire regressieanalyse uitgevoerd bij de responderende

324 solohuisartsen.

De attitude van huisartsen ten aanzien van de rol van de apotheker, de wijze waarop zij

samenwerken met apothekers en de kwaliteit van het Farmacotherapieoverleg blijken

niet samen te hangen met de kwaliteit van het voorschrijven. Er blijkt een negatieve

correlatie te bestaan tussen de kwaliteit van voorschrijven en de frequentie van het

ontvangen van artsenbezoekers. Meer bezoek van artsenbezoekers blijkt samen te

gaan met een lagere kwaliteit van voorschrijven. Een mogelijke verklaring hiervoor is

een effectieve marketingstrategie van de farmaceutische industrie. Onder normale

omstandigheden van de dagelijkse praktijk werden geen meetbare effecten van de

samenwerking tussen huisarts en apotheker op de kwaliteit van het voorschrijven door

solohuisartsen waargenomen. Een mogelijke verklaring is dat samenwerking alleen

effectief is indien daarbinnen de advies- en interventiefunctie van de apotheker duidelijk

is gestructureerd. Omdat eerder, onder gecontroleerde omstandigheden, positieve

effecten zijn gezien van de samenwerking tussen huisartsen en apothekers is het aan te

bevelen om naar een samenwerkingstructuur te zoeken waarin de advies- en

interventiefunctie van de apotheker tot zijn recht komt.

Hoofdstuk 7 gaat ook over verschillen in voorschrijven tussen huisartsen en bestudeert

de relatie met farmaceutische patiëntenzorg door de apotheker met wie zij in de

dagelijkse praktijk het meest te maken hebben. De kwaliteit van voorschrijven is ook

hier gerelateerd aan de in hoofdstuk 5 beschreven prescriptie-indicatoren. Als mogelijke

determinanten van de kwaliteit van voorschrijven werden op basis van vragen uit de

eerder beschreven enquête vier constructen gevormd: het construct attitude van de

apotheker ten aanzien van de zorgfunctie en drie van de zorgfunctie van de apotheker

afgeleide deelconstructen: de zorg voor de individuele patiënt, de samenwerking met
huisartsen en de registratie van de verleende zorg. Verschillen tussen huisartsen met

betrekking tot de kwaliteit van voorschrijven, gerelateerd aan het opvolgen van

richtlijnen, blijken niet samen te hangen met het uitoefenen van een zorgfunctie door de

apotheker met wie zij in de dagelijkse praktijk het meest te maken hebben. Een
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mogelijke verklaring is ook hier dat samenwerking alleen effectief is indien daarbinnen

de advies- en interventiefunctie van de apotheker duidelijk is gestructureerd. Omdat in

eerder onderzoek onder gecontroleerde omstandigheden wel effecten van het

uitoefenen van een zorgfunctie aanwezig bleken is het op grond van ons onderzoek aan

te bevelen om de samenwerking tussen huisartsen en apothekers in de dagelijkse

praktijk strakker te structureren.

Hoofdstuk 8 laat achtereenvolgens de belangrijkste resultaten van het onderzoek zien.

Hierna is aandacht besteed aan een aantal methodische aspecten van het onderzoek

waarbij de sterke kanten en de beperkingen van het onderzoek en een aantal

praktische punten aan de orde komen. Ook worden in dit hoofdstuk de resultaten van

het onderzoek vergeleken met de resultaten van gelijksoortige studies. Tenslotte zijn

aanbevelingen gegeven met betrekking tot de praktische toepassing van de

onderzoeksresultaten en voor verder onderzoek.

Wij concludeerden dat de feedbackfunctie van de apotheker bij huisartsen in een

behoefte voorziet en dat bij apothekers hiervoor ruim draagvlak bestaat. Bovendien

vonden wij ook ruim draagvlak aanwezig voor de samenwerking tussen huisartsen en

apothekers zoals die in het Farmacotherapieoverleg kan plaatsvinden. In een aantal

prospectief-vergelijkende studies onder gecontroleerde omstandigheden, is bovendien

met betrekking tot de feedbackfunctie van de apotheker naar de huisarts een gunstig

effect aangetoond. Het inbedden van de feedbackfunctie van de apotheker in een

vergeleken met de huidige, minder vrijblijvende samenwerkingsstructuur met huisartsen,

lijkt daarom kansrijk en zinvol.

In onze studie konden wij in de dagelijkse praktijk geen meetbare effecten waarnemen

van de samenwerking tussen huisarts en apotheker op de kwaliteit van het

voorschrijven door huisartsen.

Omdat deze effecten in eerder onderzoek onder gecontroleerde omstandigheden wel

aanwezig bleken, is een mogelijke verklaring van onze bevindingen dat samenwerking

alleen effectief is indien daarbinnen de advies- en interventiefunctie van de apotheker

duidelijk is gestructureerd. Gezien de belangrijke plaats die geneesmiddelen innemen

bij de behandeling van patiënten en de belangrijke rol die samenwerking tussen huisarts
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en apotheker hierbij kan spelen is een duidelijke positionering van de apotheker

gewenst. Verder onderzoek naar de optimalisering van de samenwerking tussen

huisartsen en apothekers is noodzakelijk. Hierbij kan rekening gehouden worden met de

op grond van ons onderzoek gegeven aanbevelingen met betrekking tot de

samenwerkingsstructuur, de zorgfunctie van de apotheker en het gebruik van

prescriptie-indicatoren.

In de appendices tenslotte staat een overzicht van de verstuurde enquêtes en een

verwijzing naar de prescriptie-indicatoren.
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Appendices

A. Questionnaires sent to general practitioners and pharmacists

B. Prescribing indicators
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Questionnaire general practitioner HAPO project
1a. How many years have you been working as a general

practitioner?
…………….. years

2. Which percentage of time do you work as a general
practitioner in your practice (full-time = 100%)? …………….…………%

3. How many general practitioners are working in the practice in
which you are active (excluding general practitioners in
training, but including general practitioners in engagement)?

…………………..number of
general practitioners

4. On average, how many assistants does your practice
employ?

…………………..number of
assistants per day (average)

o Solo practiceo Solo practice with pharmacyo Duo practiceo Duo practice with pharmacyo Group practiceo Group practice under one roofo Health centre

5. Which type of practice do you have?

o Other

o Yes6. Are more than 50% of prescriptions in your practice hand-
written? o No

o Yes7. Are more than 50% of prescriptions in your practice made
using an electronic information system o No

o Yes
o No

8. Within your electronic information system, do you use a
preferential database for drugs (such as an electronic
formularium?) o N/A

o Yourself / other members of your
practiceo The pharmacist with whom you
co-operateo Other

9 The maintenance of your preferential database for drugs is
the task of

o N/A

o 0 - 25%

o 25 - 50%

o 50 - 75%

10. Which percentage of all prescriptions do you send to the
pharmacy electronically?

o 75% or more

o Yes11. Are there any general practitioner trainees in your practice ? o No
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o Comfortable

o Acceptable
o Strenuous
o Very Strenuous

12. How do you perceive your workload as a general practitioner
in your practice?

o Unacceptable

13. On average how often a month do you receive
representatives of the pharmaceutical industry?

On average, --------- times a
month

14 Do you have the possibility to join PTAM?
(PharmacoTherapeutic Audit Meeting)

o Yes

o No

never sometimes often very
often

15. How often do you prescribe alternative medicines (such as
homeopathic remedies) to patients?

o o o o

16 How often do you participate in a personal refresher course
geared towards pharmacotherapy?

o o o o

17. How often do you choose a drug because it is preferred by a
specialist with whom you cooperate?

o o o o

18. In case the medication which is preferred by the specialist
does not match your own preferences, do you still prescribe
the medication?

o o o o

19. How often do you inform a pharmacist about medical data of
a patient which could be relevant for the use of drugs by that
patient (for example pregnancy, breast cancer, allergy)?

o o o o

20. How often do you refer your patients to the pharmacy for
instruction (such as inhalation instructions, instruction on
how to use an insulin pen or how to use a glucose meter)?

o o o o

21 How often do you take a prescription decision, based on the
advice of the pharmacist?

o o o o

22. How often do you participate in the PTAM meetings in your
working area?

o o o o

In case you answered "never" to question 22, please proceed to question 45

23 How often a year does your PTAM group meet? o 1 - 3 times a year

o 4 - 5 times a year

o 6 - 7 times a year

o 8 times a year or more
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never sometimes often very
often

24. Are the PTAM meetings in which you participate usually well-
organised and structured (pre-defined agenda, appointed
chairman, minutes are taken, etc.)?

o o o o

25. How often do pharmacists contribute a discussion of unusual
prescription patterns they have witnessed in their pharmacy to
the agenda of a PTAM meeting ?

o o o o

26. At which frequency are agreements concerning drug
prescription made in your PTAM group?

o o o o

27. Is a PTAM meeting report usually prepared? o o o o
28. How frequently are PTAM agreements confirmed by means of

a formularium?
o o o o

29. How often is your PTAM group informed by the pharmacist(s)
about the extent to which made agreements have been
honoured?

o o o o

30. At which frequency does your PTAM group receive
prescription statistics from the pharmacy?

o o o o

31 How often does your pharmacist inform you about the extent
to which you have lived up to made agreements within your
PTAM group?

o o o o

32 How often does your PTAM group receive prescription
statistics provided by a health insurance company?

o o o o

33 How often do you use statistics provided by your GP computer
program in your PTAM group prescription?

o o o o

34 How often does your PTAM group use the
“Farmacotherapeutisch kompas” as a standard reference
when making agreements concerning pharmacotherapy?

o o o o

35 How often does your PTAM group use the NHG standards as
a reference when making agreements concerning
pharmacotherapy?

o o o o

36 How frequently are representatives of the pharmaceutical
industry admitted to PTAM meetings?

o o o o

37 How often are medical specialists admitted to the PTAM
meetings?

o o o o

38 How often does your PTAM use the DGV teaching tools? o o o o
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o Anti-migraine medicationo Child asthma medicationo Grown-up asthma medicationo Anti-microbial medicationo NSAID’so Cholesterol reducing medication

39 In the past three years, have any concrete agreements
been made within your PTAM group?
(if so, please check in which category)

o Substitution of a specialty by a
generic or parallel imported drug

o Anti-migraine medicationo Child asthma medicationo Grown-up asthma medicationo Anti-microbial medicationo NSAID’so Cholesterol reducing medication

40 In case concrete agreements were made, did you evaluate
to which extent these agreements were honoured, using
prescription statistics ?
(if so, please check in which category)

o Substitution of a specialty by a
generic or parallel imported drug

o Yes41 Does your PTAM group document formularies on paper? o No

o Yeso No
42 If so, are these formularies maintained by the

pharmacist(s)? o N/A

o Yes43 Does your PTAM-group use its own electronic formularium,
or a preferred file, for drugs? o No

o Yes44 Is the electronic preferred file of medicines of your PTAM
group kept up to date by the pharmacist(s)? o No

o The Repertoriumo The Farmacotherapeutisch
Kompaso The NHG-standardso The EVS (Electronic prescription
advise)o Own PTAM
agreements/formulariumo Another formularium

45 As a general practitioner, which information source do you
most frequently consult for your prescription policy?

o Information from representatives of
the pharmaceutical industry

o Bado Could be bettero Workableo Good

46 In general, how would you describe your relationship with
the pharmacists present in your area of care?

o Very good

o Yes47 Are there any other activities related to pharmacotherapy
which you share with pharmacists and/or general
practitioners?

o No

If so, please provide a short explanation:
…………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
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o Yes48 Did you find the collaboration with general practitioners
(whether within the PTAM group or not) to be substantially
different in 2001, as compared to 2000?

o No

If so, please provide a short explanation:
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………

Please state your opinion with regards to the positioning of the pharmacist in primary care

completely
agree

agree
in part

neutral disagree
in part

completely
disagree

49 Pharmacists are the major medication experts in
primary care.

o o o o o

50 The pharmacist should play a very important role
in the care for patients who are actively using
drugs.

o o o o o

51 Pharmacists greatly influence the use of
medication

o o o o o

52 The pharmacist should play a very important role
in the drug prescription policy of the general
practitioner

o o o o o

53 The pharmacist has virtually no influence of the
drug prescription policies of the general
practitioners in his area of care.

o o o o o

54 To a major extent, the pharmacist is co-
responsible for the drug therapy of his
pharmacy’s patients

o o o o o

55 If a general practitioner is not sure about which
drug therapy is most suitable for a given patient,
the general practitioner should contact the
pharmacist for advice

o o o o o

56 When trying to make agreements within the
PTAM group, the input of the pharmacist is
essential

o o o o o

57 The pharmacist should contribute to the PTAM
agenda by supplying information about the
prescription patterns observed in his/her
pharmacy.

o o o o o

58 It is the task of the pharmacist to provide
feedback to general practitioners with regards to
their prescription figures.

o o o o o
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completely
agree

agree
in part

neutral disagree
in part

completely
disagree

59 The only responsibility of the pharmacist is to
distribute drugs (i.e. providing the drug plus a
brief instruction to the patient on how to use it, as
well as monitoring potentially harmful interactions
with other drugs)

o o o o o

60 The pharmacist should be aware of all the
diagnosed conditions of a given patient which
may affect medication response.

o o o o o

61 The pharmacist should be allowed to provide a
generic drug instead of a prescribed specialty
drug.

o o o o o

62 The pharmacist should be allowed to provide a
pharmacotherapeutic substitute (i.e. an
analogous drug, rather than the prescribed drug,
is provided to the patient).

o o o o o

63 The pharmacist should be authorised to provide
repeat-medication independently of the general
practitioner.

o o o o o

64 It is the responsibility of the pharmacist to
document undesirable prescription patterns of
general practitioners.

o o o o o

65 In her/his role as medication expert, the
pharmacist is responsible for the consequences
of providing irrational drug therapy.

o o o o o

o A deciding inputo A co-determining inputo An advising input

66 What should be the role of the pharmacist with
regards to the use of medication for a given
patient?
(please check one answer only) o No input

67 Do you have any further comments concerning the role of the pharmacist in health care?
…………………………………………………………………………………………………………………………
.……………………………………………………………………………………………………………………….
Thank you very much for your co-operation. In case of doubt, may we briefly contact you by phone? If
so, please indicate your phone number below.

Phone number: 0………………………..
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Questionnaire pharmacist HAPO project
1a. How long have you been working as a pharmacist? …………….. years

1b. When were you born? 19……………

1c. What is your gender? o man

o woman

2. What percentage of time do you work as a pharmacist
(fulltime = 100%)? …………….…………%

3. How many pharmacists (excluding any pharmacists in
training) are working in the pharmacy you work?

…………………..number of
pharmacists

o Yes4. Is the current number of personnel sufficient to
accomplish the tasks associated with your work as a
pharmacist?

o No

o Pharmacist-owner

o Pharmacist manager

5. Are you

o Second pharmacist

o Yes6. Is your pharmacy a part of a chain of pharmacies
working under required guidelines? o No

o 0 - 25%

o 25 - 50%

o 50 - 75%

7. Which percentage of prescriptions from general
practitioners do you receive electronically (incl. fax)?

o 75% or more

o Yes8. Do you use your computer to warn you about clinically
relevant interactions? o No

o Yes9. Do you use your computer to warn you about incorrectly
prescribed dosage? o No

o Yes10. Do you use your computer to warn you about patients
who return too early or too late with regards to their
chronic medication?

o No

o Yes11. Is your computer equipped to list daily unusual
prescriptions? o No
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o Yes

o No

Do you document text concerning your care given to
patients in your computer system?

o My computer system does not
support this option

12.

o Yes13. Do you educate pharmacists in training?

o No

o Yes14. Does your pharmacy have an active policy towards
selling and buying generic drugs? o No

o YesDo you have the possibility to join PTAM?
(PharmacoTherapeutic Audit Meeting) o No

15.

o No other pharmacy

o One other pharmacy

16. How many pharmacies (excluding yours) exist in your
area of care?

o Several other pharmacies

o 0 - 20%

o 20 - 40%

o 40 - 60%

o 60 - 80%

17. Which percentage of your working time do you spend
on personal patient contact?

o 80% or more

o Comfortable

o Acceptable

o Strenuous

o Very Strenuous

18. How do you perceive your workload as a pharmacist in
your practice?

o Unacceptable

o Yes19. Do you provide your assistants the opportunity to follow
post-graduate education focusing on patient care? o No

o Yes20. Are your assistants responsible for a specialised area of
care (for example, care for a group of patients suffering
from a certain disease)

o No

21. How often a month do you, on average, receive
representatives of the pharmaceutical industry?

On average ----------- times a
month
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never sometimes often very
often

22. How often do you advise patients to try a remedy based
on alternative medicine (such as homeopathic
remedies)?

o o o o

23. How often do you participate in a personal refresher
course geared towards pharmacotherapy?

o o o o

24. Besides files of supplied medication, does your
pharmacy keep medical records in a database such as
incidence of pregnancy, allergies, breast cancer, advise
given, appointments, etc?

o o o o

25. In case you provide remedies for self-care in your
pharmacy, do you usually document the supply of such
remedies?

o o o o

26. In case your pharmacy provides remedies for self-care,
how frequently is a structured set of questions, such as
the WHAM-questions, used?

o o o o

27. When an intervention of care-taking occurs in your
pharmacy, do you usually register this?

o o o o

28. In addition to the label and other information provided by
the manufacturer, how often does your pharmacy
provide supplementary information with home-delivered
medication?

o o o o

29. At which frequency does your pharmacy provide
information about the use, possible side-effects and
working mechanism of a drug which is prescribed to a
given patient for the first time?

o o o o

30. How frequently do you enquire about a patient’s
experience with a given drug before providing the same
drug to that patient for the second time?

o o o o

31. How frequently do you engage in personal consultation
with a patient in a separate, secluded area?

o o o o

o no32. Did the working environment in your pharmacy change
significantly in 2001 as compared to 2000? o yes

If yes, please provide a short explanation:
…………..…………………………………………………………………………
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never sometimes often very
often

33. How often do you discuss with the general practitioners
in your area about the care provided by your pharmacy?

o o o o

34
a.

How often do family doctors contact you to ask for your
advice concerning use of medication by a given patient?

o o o o

34
b.

How often do you contact a general practitioner about
the use of medication by a given patient?

o o o o

35. How often do you participate in the PTAM meetings in
your working area?

o o o o

In case you answered "never" to question 35, please proceed to question 57

o 1 - 3 times a year

o 4 - 5 times a year

o 6 - 7 times a year

36. How often a year does your PTAM group meet?

o 8 times a year or more

never sometimes often very
often

37 Are the PTAM meetings in which you participate usually
well-organised and structured (pre-defined agenda,
appointed chairman, minutes are taken, etc.)?

o o o o

38. How frequently do you contribute to the agenda of an
PTAM meeting a discussion of unusual prescription
patterns you have witnessed in your pharmacy?

o o o o

39. At which frequency are agreements concerning drug
prescription made in your PTAM group?

o o o o

40. Is a PTAM meeting report usually prepared? o o o o

41. At which frequency do you provide prescription statistics
to your PTAM group members?

o o o o

42. How often do you use prescription statistics to evaluate
whether agreements made within your PTAM group are
honoured?

o o o o

43. How often does your PTAM group use prescription
statistics provided by a health insurance company?

o o o o
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never sometimes often very
often

44. How often do you (in collaboration with other
pharmacies) generate prescription statistics for use in
PTAM meetings?

o o o o

45. How often do you inform a general practitioner within
your PTAM group about the extent to which he or she
has lived up to made agreements?

o o o o

46. How often does your PTAM group use the
“Farmacotherapeutisch kompas” as a standard
reference when making agreements concerning
pharmacotherapy?

o o o o

47. How often does your PTAM group use the NHG
standards as a reference when making agreements
concerning pharmacotherapy?

o o o o

48. How frequently are representatives of the
pharmaceutical industry admitted to PTAM meetings?

o o o o

49. How frequently are PTAM agreements confirmed by
means of a formularium?

o o o o

50. How often does your PTAM use the DGV teaching
tools?

o o o o

o Anti-migraine medication

o Child asthma medication

o Grown-up asthma medication

o Anti-microbial medication

o NSAID’s
o Cholesterol reducing medication

51. In the past three years, have any concrete agreements
been made within your PTAM group?
(if so, please check in which category)

o Substitution of a specialty by a generic
or parallel-imported drug

o Anti-migraine medication

o Child asthma medication

o Grown-up asthma medication

o Anti-microbial medication

o NSAID’s
o Cholesterol reducing medication

52. In case concrete agreements were made, did you
evaluate to which extent these agreements were
honoured, by means of prescription statistics ?
(if so, please check in which category)

o Substitution of a specialty by a generic
or parallel-imported drug

o Yes53. Does your PTAM group document formularies on
paper? o No
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o Yes

o No

54. If so, are these formularies maintained by the
pharmacist(s)?

o N/A

o Yes55. Does your PTAM-group use its own electronic
formularium, or a preferred file, for drugs? o No

o Yes

o No

56. Is the electronic preferred file of medicines of your
PTAM group kept up to date by the pharmacist(s)?

o N/A

o Bad

o Could be better

o Workable

o Good

57. In general, how would you describe your relationship
with the general practitioners present in your
pharmacy’s area of care?

o Very good

o Yes58. Did you find the collaboration with general practitioners
(whether within the PTAM group or not) to be
substantially different in 2001, as compared to 2000?

o No

If so, please provide a short explanation:
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………

Please state your opinion with regards to the positioning of the pharmacist in primary care

completely
agree

agree
in part

neutral disagree in
part

completely
disagree

59. Pharmacists are the major medication experts
in primary care.

o o o o o

60. The pharmacist should play a very important
role in the care for patients who are actively
using drugs.

o o o o o

61. Pharmacists greatly influence the use of
medication.

o o o o o

62. The pharmacist should play a very important
role in the drug prescription policy of the
general practitioner.

o o o o o
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completely
agree

agree
in part

neutral disagree in
part

completely
disagree

63. Being a pharmacist, I hardly have any
influence of the drug prescription policies of
the general practitioners in my area of care.

o o o o o

64. To a major extent, the pharmacist is co-
responsible for the drug therapy of his
pharmacy’s patients.

o o o o o

65. If a general practitioner is not sure about
which drug therapy is most suitable for a given
patient, the general practitioner should contact
the pharmacist for advice.

o o o o o

66. When trying to make agreements within the
PTAM group, the input of the pharmacist is
essential.

o o o o o

67. The pharmacist should contribute to the PTAM
agenda by supplying information about the
prescription patterns observed in his/her
pharmacy.

o o o o o

68. It is the task of the pharmacist to provide
feedback to general practitioners with regards
to their prescription figures.

o o o o o

69. The only responsibility of the pharmacist is to
distribute drugs (i.e. providing the drug plus a
brief instruction to the patient on how to use it,
as well as monitoring potentially harmful
interactions with other drugs).

o o o o o

70. The pharmacist should be aware of all the
diagnosed conditions of a given patient which
may affect medication response.

o o o o o

71. The pharmacist should be allowed to provide a
generic drug instead of a prescribed specialty
drug.

o o o o o

72. The pharmacist should be allowed to provide a
pharmacotherapeutic substitute (i.e. an
analogous drug, rather than the prescribed
drug, is provided to the patient).

o o o o o

73. The pharmacist should be authorised to
provide repeat-medication independently of
the general practitioner.

o o o o o
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completely
agree

agree
in part

neutral disagree in
part

completely
disagree

74. It is the responsibility of the pharmacist to
document undesirable prescription patterns of
general practitioners.

o o o o o

75. In her/his role as medication expert, the
pharmacist is responsible for the
consequences of providing irrational drug
therapy.

o o o o o

o A deciding input

o A co-determining input

o An advising input

76. What should be the role of the pharmacist according the use
of medication for a given patient?
(please check one answer only)

o No input

77. Do you have any further comments concerning the role of the pharmacist in health care?

………………………………………………………………………………………………………………………
…..

Thank you very much for your cooperation. In case of doubt, may we briefly contact you by phone? If
so, please indicate your phone number below.

Phone number: 0………………………..
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B. Prescribing indicators

The development and the validation of the prescribing indicators are described in

chapter 5. A complete overview of all indicators is accessible at:

http://www.hag.unimaas.nl/onderzoek/HaPo.htm (accessed 1 March 2005)

An update and a further validation of the indicators for which the delivery data are used

as a proxy for diagnosis is planned, using a database that records both the drug

prescribed and the diagnosis. This will be achieved in the form of a proposed project in

which the Scientific Institute of Dutch Pharmacists (WINAp), the Centre for Quality of

Care Research (WOK) of the university of Nijmegen and Maastricht and the LINH

(National Information Network for General Practitioner Care) will work together. The

LINH is a cooperative arrangement between the National Association of General

Practitioners (LHV), the Dutch College of General Practitioners (NHG), the Dutch

Institute for Healthcare Research (Nivel) and the WOK and comprises a representative

national network of 100 general practitioner practices. In the registration system of this

network, prescriptions are recorded with a specific diagnosis code.

http://www.hag.unimaas.nl/onderzoek/HaPo.htm
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