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The Drug Education Project (DEP) focused on the development of an educational
programme suitable for improving drug therapy when used for different therapeutic subjects
and in different health care settings. The effect of the educational programme on knowledge,
attitudes, and actual prescribing in primary health care, has been tested in a randomised
controlled trial. The programme focused on treatment of asthma and uncomplicated urinary
tract infections (UTI). 

10.1 Assessment of actual care provided

The quantitative baseline study, assessing knowledge, attitudes and prescribing behaviour
concerning asthma treatment in the different countries, showed several gaps between
practice and guideline recommendations. Knowledge and attitude scores for asthma mainte-
nance treatment were uniformly high, whereas knowledge and attitude scores on
exacerbation treatment were less optimal. The actual prescribing of anti-inflammatory drugs
for asthma maintenance treatment differed significantly between the countries; the highest
proportion of asthma patients receiving inhaled steroids was found in The Netherlands,
whereas the lowest proportions were found in Germany and Slovak Republic. German and
Slovakian doctors seem to attach less importance to the inflammatory features of asthma
than doctors in The Netherlands, Norway and Sweden. Furthermore, doctors from Germany
and Slovak Republic often preferred to use antibiotics for treating asthma exacerbations and
they more frequently associated yellow-green sputum with bacterial infection.

Concerning UTI treatment, knowledge and attitudes of Dutch, Norwegian, and Swedish
GPs regarding drugs of first-choice were more in agreement with the various national
recommendations than their knowledge and attitudes of duration of treatment. Looking at
actual prescribing behaviour, GPs from Norway mostly prescribed first-choice drugs. The
GPs from The Netherlands prescribed in more than 80 percent of the cases first-choice
drugs. The Swedish GPs deviated much more from their national recommendations and
prescribed relatively more fluoroquinolones, which are not drugs of first-choice in any of the
countries. As far as estimated duration of treatment was concerned, large differences existed
between the prescriptions of the GPs in the three countries. The shortest courses were
prescribed in The Netherlands and the longest courses in Sweden.

These results showed that knowledge, attitudes, and actual prescribing behaviour of
Dutch GPs regarding both the treatment of asthma and uncomplicated urinary tract
infections more or less differ from the knowledge, attitudes and prescribing behaviour of
other European GPs. Furthermore, knowledge, attitudes, and prescribing behaviour of
Dutch GPs also differ from specific guideline recommendations. To gain insight in the
underlying reasons for the discrepancies between theory and practice regarding asthma
treatment, twenty Dutch GPs were interviewed using a qualitative approach. Different
reasons for not working in line with guideline recommendations were identified. Some GPs
were reluctant to take an active role in checking a patient’s medication use, because they
were afraid to appear patronising. They attach great value to the own responsibility of the
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patient and trust the way patients use their medication. Some GPs do not use objective
measures like a peak expiratory flow (PEF) meter to evaluate the severity of the asthma
because they believe that patients themselves can best indicate how ill they are. Many GPs
still prescribe antibiotics to treat asthma exacerbations rather than the recommended oral
corticosteroids. The most important reasons for this are the belief that a bacterial infection
is often present and a general fear of the side effects of oral corticosteroids. Previous
research indicated that also barriers within the practice setting might explain discrepancies
between guideline recommendations and daily practice 1,2. None of the interviewed GPs in
this study, however, mentioned barriers within the practice setting as reason for not
working in line with guideline recommendations.

No qualitative interviews were conducted on the treatment of uncomplicated urinary
tract infections, as underlying reasons for low compliance with guideline recommendations
were already well studied in this area. Although the Dutch guideline initiative is highly
appreciated by the GPs and Dutch GPs have a positive attitude towards the guidelines,
only a minority decreased the duration of UTI treatment as recommended after the
publication of the guideline 3,4. A defensive attitude of the Dutch GPs is the most important
reason for the prescribing of longer courses than recommended 3. Doctors who prescribe
long treatment courses tend to be more risk-aversive 5. In case of recurrent UTIs, more GPs
tend to prescribe longer courses 5. In general, GPs underestimate the efficacy of the short
treatment courses 5.  

Results of the studies assessing the actual care provided and underlying reasons for
discrepancies between theory and practice indicate in The Netherlands that it is important
to focus not only on improving knowledge, but also on implementing existing knowledge
into daily practice. The proportion of asthma patients using bronchodilators daily without
anti-inflammatory drugs should be decreased, and it seems that there is an overuse of
antibiotics and underuse of oral corticosteroids. Given the results of the qualitative
interviews, GPs should be encouraged to take a more active role in asthma treatment and
also to use more objective measures in evaluating maintenance treatment of asthma patients.
The belief of GPs that a bacterial infection is present during many asthma exacerbations and
the fear of oral corticosteroid side effects are important barriers that need to be addressed
when trying to improve exacerbation treatment. Regarding the treatment of uncomplicated
urinary tract infections, the duration of treatment needs attention. It is important to
convince GPs of the efficacy of short treatment courses, and to dimish their defensive
attitudes regarding patients who have had previous episodes of UTI.

10.2 Evaluation of educational programme in

The Netherlands

An educational programme was developed focussing not only on improving knowledge, but
also on barriers to implementing existing knowledge in practice. As described in section
1.2.1 of this thesis, a combination of feedback and peer group discussion was used to
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increase GP’s insight, motivation and intention to implement guideline recommendations.
Furthermore, specific attention was given to possible barriers to complying with the
guidelines. As described in section 2.4, attention was paid to the relevance of objective
versus subjective measures in asthma management, to medication use that needs GP
intervention, to signs and symptoms that are (not) indicative of bacterial infection during an
asthma exacerbation, and to defining UTI cases in which short treatment courses are
effective. The small group approach offered participants the opportunity to discuss all
possible reservations with peers. During the next stage of the study, the newly developed
educational programme was evaluated in 24 pharmacotherapy counselling groups in The
Netherlands.

The programme was generally well received by the participating groups of GPs and
pharmacists. The importance of the programme was seen more by the groups using the
asthma programme than the groups using the UTI programme. However, the overall
appreciation of the programme especially depended on the quality of the group discussion.
In general, this quality was higher in smaller groups.

It is important to realise that the groups in The Netherlands made use of the educational
programme during their regular meetings. It was therefore a self-learning programme for
these peer groups without outside experts to guide the meetings. When developing an
educational programme for such peer groups, it is important to allow and encourage an
adequately structured group discussion in which all relevant issues are sufficiently
addressed. Offering structured material with questions, exercises or tasks on all relevant
issues can do this. The educational tools used or the therapeutic subject discussed seem to
be less important with regard to the appreciation of the programme as a whole.

When testing the educational programme in The Netherlands, significant improvements
in the treatment of both therapeutic subjects were found, although not on all issues
discussed. The largest improvements were seen in the treatment of asthma exacerbations and
the prescribing of short courses for urinary tract
infections. The messages concerning asthma maintenance treatment resulted in some
improvements in prescribing behaviour, whereas ceiling effects were observed for attitudes
about this issue. Trends towards improved asthma treatment in the control group compli-
cating the effect measurement as observed in other studies were not present in The
Netherlands 6,7. In the UTI programme, no effect on prescribing behaviour was seen from
the message to prescribe first-choice drugs. At baseline, about 90% of the drugs prescribed
were in accordance with the guideline recommendations leaving little room for improvement.
Drug choice for the treatment of urinary tract infections is no longer subject of interest in
The Netherlands.

The educational programme was expected to be effective for different indications. A
comparison of the effect of both programmes in The Netherlands showed that clear and
relatively easy to implement messages brought about the largest improvements: in the
asthma programme the message to treat asthma exacerbations with oral corticosteroid
courses, and in the UTI programme the message to prescribe short courses for urinary tract
infections. Both messages concern acute situations for which the patient has to visit the GP,
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offering the GP the opportunity to implement changes in their prescribing behaviour. A
change in a chronic treatment may be more difficult to implement than a change in an acute
treatment. To implement messages regarding a chronic treatment like maintenance asthma
treatment, doctors will experience more barriers. They must alter a routine treatment that
the patient may feel comfortable with and patients need explanation when their maintenance
treatment is changed. When patients themselves are satisfied with their treatment, they may
resist to changing it. Also, the maintenance treatment of some asthma patients might be
initiated by a specialist and GPs are often reluctant to change medication initiated by
specialists 8.

10.3 Modifying factors

The effect of the educational programme could have been modified by several characteristics
of the educational group meetings. A first possible modifying factor, attendance of the GPs,
was not clearly related to the impact of the intervention in The Netherlands. The proportion
of GPs being present during at least one meeting only modified the effect of the educational
programme on UTI; a higher proportion resulted in a larger decrease of the duration of
treatment prescribed. An explanation for the minor influence of this factor could be an
overall high attendance rate in The Netherlands. Attendance to the meetings in Norway and
Sweden was lower. However, limiting the effect analysis in those countries to doctors atten-
ding the meetings did not significantly increase the effect. One reason might be that non-
attenders often received feedback material afterwards and may have discussed the material
with one or more colleagues. Such interaction has been previously observed regarding
doctors working in health care centres 9. From these results it can be concluded that the
effectiveness of the educational programme will not seriously be affected by non-attendance
when at least about two third of the group members are present. The consequences of lower
attendance rates for the effectiveness of the educational intervention can not be derived from
this study.

A second modifying factor is the quality of the group discussion during the educational
meetings. Adequately structured group discussions, during which relevant issues are
sufficiently addressed, positively influenced the effect of educational meetings on
prescribing behaviour in both the asthma and UTI programme in The Netherlands as expec-
ted 10.

In general, the quality of group discussion was higher in smaller groups. We found, in
line with this, larger improvements in prescribing behaviour for asthma exacerbations in
smaller groups. The group size varied in The Netherlands from four to thirteen GPs and one
or two pharmacists per group, so the smallest groups had five or six members. This result is
in line with finding of Beatson et al who suggest an optimal group size for peer group
review of five to six members 11. When comparing the results of the intervention between
the different countries with average group sizes varying from four doctors in Slovak
Republic to more than seven in The Netherlands, no modifying effect of group size was
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found. Based on these findings it can be concluded that when the group size varies from 4 to
7 members comparable effect of educational meetings can be expected, but the effectiveness
will decrease in larger groups as a consequence of less structured group discussions in larger
groups.

Duration of the meetings or time between both meetings may also be modifying factors.
The magnitude of the intervention effect, however, was not influenced by these variables.

The effect of an education may also be modified by characteristics of the participating
GPs. Only age or number of years working in practice has been identified during previous
research as being important for receptivity to new information or guidelines 1,12. Age of the
participating GPs had some relationship to the effect of the intervention in The
Netherlands. The message to prescribe short courses for the treatment of UTI was more
effectively conveyed in groups with more experienced, older GPs. More room for
improvement cannot explain this, since no relation was found between experience and this
aspect of UTI treatment in The Netherlands.

When looking at the effect of the asthma educational programme in different health care
settings, an important result of the study is that a programme that has some effect in one
health care setting does not necessarily give the same effect elsewhere. The programme
improved the prescribing of inhaled corticosteroids in The Netherlands, treatment of
exacerbations in The Netherlands and Norway, attitudes in The Netherlands, Norway and
Slovak Republic, whereas knowledge improved only slightly in Slovak Republic. No
significant effect was observed in Sweden. One might expect that the effect of the
intervention is related to the room for improvement. When comparing the effect of the
asthma programme on knowledge and attitudes between The Netherlands, Norway, Sweden,
and Slovak Republic, the largest improvements were indeed seen when the baseline perfor-
mance was low, i.e. knowledge and attitudes regarding exacerbation treatment in Slovak
Republic. Looking at changes in prescribing, however, the most significant changes were
seen when the room for improvement was relatively small (i.e. use of inhaled corticosteroids
in The Netherlands, use of oral steroids in The Netherlands). When there was more room for
improvement like in Sweden, changes observed in the intervention groups were often
matched by similar changes in the control groups. This could be explained by the notion that
general trends towards guideline recommendations are more likely to occur when there are
large discrepancies between these guidelines and actual practice. The impact of one specific
intervention may than shrink into insignificance in comparison to the general effect of other
activities in a country. On the other hand, when the room for improvement is too small, as
was the case for prescribing of second-choice drugs for UTI in The Netherlands and
Norway, no effect can be expected.

A number of factors beyond the scope of this study may have influenced the different
findings. A first consideration is the degree to which doctors in the different countries were
accustomed to the mode of learning: small group interventions. Dutch doctors especially
have a lot of experience with small group continuing medical education programmes what
could have contributed to the effect of the intervention in The Netherlands. This is in line



165 Chapter 10

with earlier findings; doctors, who were used to discuss their prescribing in peer groups,
changed their behaviour more as a result of such peer groups meetings than doctors who
were not used to this approach 13. Secondly, the countries differed substantially with
respect to the level of recognition of guidelines as 'gold standards' for medical practice.
Although identical key messages were delivered in all countries, based on international and
national guidelines, there are differences in the nature and distribution of existing national
guidelines. This is likely to influence the possible effect of a guideline. Only in The
Netherlands, national guidelines were developed by GPs and intended primarily for their
use. This guideline initiative has been quite successful and highly accepted, because it is
initiated and 'owned' by the GPs themselves 4. In countries other than The Netherlands,
guidelines were not specifically written for general practice. Furthermore, in The
Netherlands, Sweden, and Norway, national recommendations for asthma treatment were
published two to four year before this study started. In Slovak Republic, national guidelines
on asthma treatment became available during the study. This difference in availability of
recommendations between Slovak Republic and the other countries probably has influenced
the extent to which knowledge, attitudes, and prescribing behaviour were already in
agreement with the guidelines in the different countries before the intervention.

From these results it can be concluded that different attitudes and experience with
guidelines and continuing medical education programmes, are possible factors that may
explain why a certain message or a particular strategy works in one country, but not in
another. Different opportunities for change combined with prevailing trends in prescribing
behaviour also influences the impact of an educational strategy. Tailoring the educational
strategy in each country seems to be necessary to enhance the implementation of guidelines
in practice.

10.4 Strengths and limitations of the Drug Education

Project

10.4.1  Study design

In the DEP study, two educational packages were developed and given to groups of doctors
and pharmacists. The educational packages were evaluated in five European countries in
randomised controlled trials. Studies testing the effect of small group auditing using a well-
controlled experimental design are rare. In The Netherlands, the DEP educational programme
was integrated in the existing system of pharmacotherapy counselling groups. All groups
met regularly to discuss therapeutic subjects and our educational programme was used
during two of these regular meetings. One or two group members (the moderators) led both
educational meetings. We tried to stick as close as possible to the normal practice of the
local counselling group meetings, but also took care for a well-controlled design. So far, in
The Netherlands the effect of pharmacotherapy counselling groups on prescribing behaviour
has only been evaluated using an observational design 10. The effects found were not very
large and no final conclusions could be drawn. Our randomised controlled trial confirms that
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education including individual feedback discussed in peer groups can be effective for some
but not all therapeutic subjects.

Another limitation of research in the effect of educational interventions is that it is often
limited to a specific setting 14. Multi-country studies to improve drug therapy are rare.
World-wide, one study was reviewed that tested the effect of an educational programme
designed to improve prescribing of undergraduate medical students in different countries 15.
In our study, the design, the educational package, the outcome measures obtained, and the
analysis conducted were identical in all participating countries offering the possibility to
compare the effect in different health care settings. In total 132 groups of doctors (779
doctors) in five European countries participated in the DEP study. Response to all
questionnaires and attendance to the educational meetings was high.

One problem in many studies is the use of an incorrect unit of analysis; often GPs or
groups of GPs are randomised but the results are analysed at a patient level, thus resulting
in a possible overestimation of the significance of the observed effects 14,16-18. Our
educational programme was developed for and used by groups of GPs, and these groups
were used as the unit of analysis in a multi-level analysis 19-21.

Statistical analysis of the DEP-data was conducted using a multilevel analysis 19-21. This
regression model was used because of the hierarchical (or nesting) structure of the data. In
the prescribing data several hierarchical levels can be identified; prescriptions were nested
within patients, patients within GPs, and GPs within groups of GPs. In the knowledge and
attitude data, the knowledge and attitude scores were nested within each GP, and GPs were
nested within groups. The multilevel model used differs from classical multiple regression in
that the hierarchical structure of the data that gives rise to several dependencies is explicitly
modelled. For instance, a dependency may arise because two prescriptions issued by a
single GP tend to be more similar than two prescriptions issued by different GPs.

Some limitations regarding the study design need to be addressed. A first consideration
is the generalisability of the study results. This could be limited by a selection bias, as
participation in the study was voluntary. Groups of GPs and pharmacists in this study
were invited to participate in the study without knowing if the subject of their educational
meetings would be asthma or UTI. Therefore, the participants in this study were interested
in an educational programme, but not especially in the treatment of asthma or UTI. The
selection procedure was similar in all participating countries. One may speculate that GPs
who were planning to participate were those who were more interested in pharmacotherapy
in general and therefore might be more up-to-date in this area in comparison to their
colleagues. On the other hand, one could also suggest that GPs who felt most in need of
education regarding pharmacotherapy would be more eager to participate. In The Nether-
lands, all groups were pre-existing and used to having group discussions around
pharmacotherapeutic subjects, and many made use of feedback data during their regular
meetings. The comparison with the non-participating groups showed that especially the
groups meeting more frequently, and relying less on traditional educational methods,
participated. This could have positively influenced the effect of the intervention.

Secondly, the long-term effect of the educational intervention is unknown. It is possible
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for performance to deteriorate, stay the same, or improve with time 14,17,18. In our study,
data on knowledge and attitudes have been collected approximately three months after the
second educational meeting and prescribing data have been collected from a six-month
period. We did not assess performance of the participants again after a longer period.

Thirdly, the design did not allow determining of which aspects of the educational
intervention were responsible for the change in behaviour. A combined programme was
offered to all groups. When conducting the intervention, however, a difference occurred
between the UTI and the asthma programme. In the UTI groups, the percentage of GPs
receiving personal feedback on their decision-strategy was significantly lower. A condition
for giving GPs feedback on their decision-strategy is variation in prescribing decisions. Half
of the GPs prescribed only one specific drug in a fixed duration to treat all uncomplicated
UTI cases, making analysis of their decision-strategy superfluous. Despite this difference,
the effectiveness of both educational programmes was comparable. It is our impression that
different aspects of the programme may have influenced different GPs, an important reason
for using a multi-faceted approach in educational interventions.

10.4.2  Educational programme

The educational programme combined audit and feedback, dealing with awareness and
understanding, with peer group review, which focused more on acceptance and
implementation. Barriers within GPs, which relate to competence, motivation, and attitudes,
were successfully addressed and the educational programme resulted in significant
improvements in the treatment of asthma and uncomplicated urinary tract infections. The
educational messages concerning acute situations brought about especially large
improvements. The programme did not have a large impact on the quality of asthma
maintenance treatment. It may be that additional tools for identifying patients using a sub-
optimal drug regimen can enlarge the effect of this part of the programme. In the current
programme, feedback data were presented indicating the total number of patients per GP in
need for anti-inflammatory
treatment. However, to identify those patients in daily practice, the GP has to consider the
whole medical regime of all asthma patients, a time-consuming and not easy to implement
routine. Especially with a high percentage of repeat prescriptions made without direct
doctor-patient contact 8. More than half of all prescriptions for inhaled bronchodilators and
inhaled corticosteroids are issued in this way, reducing the possibilities for GPs to
reconsider and if necessary, change treatment regimes. Furthermore, it is not always obvious
when exactly anti-inflammatory drugs should be added to optimise maintenance treatment.
The message conveyed in the educational programme was to initiate anti-inflammatory
drugs 'in time'. During the intervention, the correct moment to add anti-inflammatory
treatment was discussed, however, the Dutch guideline does not provide a clear cut-off
point. Also, it is often not easy for a GP to assess the exact amount of bronchodilators a
patient actually uses. When looking at the effect of the educational programme on this
treatment aspect, the first more general prescribing indicator measured an increase in
proportion of defined asthma patients prescribed inhaled corticosteroids in The Nether-
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lands. The second indicator focused on patients most in need of anti-inflammatory
treatment as indicated by their almost daily use of bronchodilators. Use of inhaled steroids
increased, and the proportion of patients most in need for these drugs decreased, but the
latter change was not significant. From these results it can be concluded that inhaled
corticosteroids have also been added to the drug regime of patients who did not yet seem to
need these drugs based on the amount of bronchodilators they used (i.e. less than 1-2
inhalations of bronchodilators per day). Providing GPs with a list of names of less opti-
mally treated patients could be a solution to these problems 10.

These results make clear that, although in the educational programme a lot of attention
was paid to overcome barriers within GPs, structural, logistic, or organisational barriers may
not have been sufficiently addressed, preventing the correct implementation of the recom-
mendations concerning asthma maintenance treatment in practice.

10.4.3 Instruments

The effect of the educational programme was assessed by changes in both competence and
performance of the participants 22. Several instruments were developed, including self-
report instruments, prescribing indicators on an aggregated level, and prescribing indicators
on individual patient level. We compared these indicators to see to what extent they can be
used to measure prescribing quality. Indicators based on self-report instruments
(competence questionnaire and written patient cases) seemed to overestimate the extent to
which prescribing behaviour is in agreement with guideline recommendations. These indica-
tors appear to be affected by the discrepancy between competence and performance, and
therefore do not provide good measures of performance quality. GPs identified as not
adhering to the guidelines by their prescribing indicators often did have high scores on the
self-report instruments. These results demonstrate once more the gap between knowing
what should be done (competence) and actually doing it (performance) 22. The value of indi-
cators based on written simulated cases to assess treatment quality is affected by the
discrepancy between intended and real behaviour 23. Indicators assessing prescribing quality
by using prescribing data at an aggregated level clearly give different results when compared
to indicators evaluating prescribing data on individual patient level. Caution is needed when
using prescribing indicators to identify low adherence to guidelines; most GPs identified as
having low adherence to the guidelines by one indicator were not identified as such by the
other indicator. In other words, the indicators based on aggregated prescribing data measure
an aspect of performance that does not resemble prescribing performance when assessed at
the individual patient level.

It is important to realise that neither type of prescribing indicator may detect all changes
in prescribing behaviour. The general indicator using aggregated prescribing data to assess
the quality of maintenance treatment does not take into account the amount of drugs
prescribed to each individual patient. Including such information could provide an indicator,
which is more sensitive to specific dosage changes in prescribing behaviour. Both indicators
using prescribing data at the individual patient level (proportion of patients on continuous
bronchodilator monotherapy, and proportion of patients on inadequate level of inhaled
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corticosteroids) include the amount of drugs prescribed. These indicators give insight into
the degree to which doctors apply the recommended stepwise approach. However,
inclusion of the amount of drug prescribed is subject to some error. Estimates have to be
made of the average daily amount of inhaled bronchodilators a patient receives from the total
number of dosages dispensed to the patient during the study period. Such estimates can be
made most accurately if at least two prescriptions have been delivered during the period of
data collection. This was not always the case; if only one prescription is dispensed during
the study period intended to be used ‘when needed’ or if a patient has more inhalers for use
at different places (at home, at work), it is difficult to make an accurate estimation of its use.
It will often result in too high estimates of the actual use of bronchodilators. Especially in
Slovak Republic and Sweden, where the habit is to prescribe large packages of bronchodila-
tors, these overestimates occur more often, and therefore some possible improvements in
the maintenance treatment after the intervention may have gone undetected. In The
Netherlands, prescriptions are of limited duration with a maximum of three months.
Therefore, a six-month study period will provide good estimates of the actual use. For other
countries, a six-month period could be insufficient.

From this study it can be concluded that competence questionnaires should not be used
to assess prescribing quality; this should be done by analysing actual prescribing data. On
theoretical grounds, indicators evaluating prescribing data at the individual patient level are
preferred to indicators assessing prescribing quality at an aggregated level. Further validation
studies using a gold standard comparison will be necessary to confirm this theoretical
preference.

10.4.4  Databases

There are several confounders when using prescribing databases to assess prescribing
quality. First of all, the data used to detect changes were actually dispensing data. These
reflected only prescriptions for drugs the patient chose to use, not necessarily all
prescriptions issued, therefore representing an amalgam of doctor and patient behaviour 24.
It is conceivable that selective redemption of medication by patients may conceal that
physicians prescribe in greater accordance to the guidelines than our study results indicate.
There are, however, no indications to expect this neither between countries nor before and
after the intervention in this respect.

Secondly, the databases used contained no information on the indications for which the
drugs were prescribed and dispensed. In the case of asthma, there is the possible inclusion
of prescriptions for non-asthmatics and chronic obstructive pulmonary disease (COPD)
patients. By including only 18-49 year-olds, an attempt was made to exclude the COPD
patients. In the case of uncomplicated UTI, we have tried to minimise inclusion of
prescriptions for other diagnosis by setting limits regarding age and gender of the patients,
and regarding dosage and duration of the prescriptions. It was estimated that around 5% of
the 'UTI-prescriptions' and 25% of the 'asthma-prescriptions' might have been for other
diagnoses. Inclusion of such prescriptions is expected to be similar before and after the
intervention, and may only somewhat reduce the power to detect changes due to the
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intervention.

10.5  Implications

This study has implications for the development and evaluation of further approaches for
effective implementation of evidence-based guidelines in Europe. Our educational
programme, combining audit and two feedback types (i.e. decision strategies and actual
prescribing behaviour) with peer group discussion, was appreciated by the GPs and resulted
in significant improvements in treatment of acute conditions like asthma exacerbations and
urinary tract infections. To extend the effectiveness to more complicated educational
messages like asthma maintenance treatment, development of additional tools to overcome
organisational, logistic or structural barriers is needed. Our qualitative study to gain insight
in the underlying reasons for discrepancies between theory and practice in asthma treatment
did not indicate such barriers. However, all questions focused on asthma and asthma
treatment and no attention was paid to characteristics of the practice setting possibly
hampering different aspects of asthma treatment.

The difference in effectiveness of the educational programme in the different
participating European countries seems, among other things, to be related to the extent to
which the doctors have ‘learned to learn’. Compared to the Norwegian and Swedish doctors
which had comparable levels of knowledge, attitudes and prescribing quality at baseline,
Dutch doctors improved significantly more. Dutch doctors in particular were accustomed to
small group continuing medical education programmes, which could have contributed to the
effect of the intervention in The Netherlands. The participating pharmacotherapy
counselling groups in The Netherlands were used to having regular meetings to discuss
rational pharmacotherapy. Therefore, next to the development of good educational
programmes, establishing a structural approach to continuing education will increase the
effectiveness of educational programmes offering GPs the opportunity to become
accustomed to the mode of learning. Small peer group review and quality circles are being
implemented in several European countries nowadays 25.

The educational programme combined feedback on GP’s decision-strategy with
feedback on the outcome of the decision making process, i.e. actual prescribing behaviour.
These different types of feedback were combined to overcome different types of barriers to
improve the treatment quality of different GPs in different health care settings regarding
different therapeutic subjects. Looking at the effect of the programme, our multi-faceted
approach seemed to be successful. However, both types of feedback have not been tested
separately in interventions conducted in a small group setting. Further research will be
necessary to compare the effects of each feedback method separately to conclude if the
multi-faceted approach is really necessary or if maybe one of both feedback methods is
sufficient to bring about improvements. If the latter will be the case, use of the educational
programme by the Dutch local counselling groups will be easier to realise. The collection and
analysis of all data necessary to prepare both types of feedback, was complex and time
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consuming. Dutch local pharmacotherapy counselling groups are used to discussing
therapeutic subjects independently within the group. To be used by these groups, an
educational method has to be ‘user-friendly’. The DEP educational programme needs some
adjustments before it will be suitable for the Dutch local counselling groups. To analyse
prescribing data for this purpose, a computer programme exists, called AFTO (Analyse
voor FarmacoTherapie Overleg – in english: analysis for peer group review meetings), to
generate overviews of GP’s prescribing behaviour 11. This computer programme can be
helpful to prepare feedback regarding for instance the prescribing of first-choice UTI drugs.
However, at this moment it is not possible to prepare feedback profiles based on the whole
medical regime of selected patients like we did regarding asthma maintenance treatment; we
selected patients based on both the combination and amount of drugs they used. To help
local pharmacotherapy counselling groups analysing their prescribing behaviour from the
perspective of the individual drug user, additional computer programmes are necessary. A
few computer programmes are available for conducting analysis of the decision making
process. Programmes such as POLICY PC and GLENS were developed specifically for this
type of analysis 26,27. Some of the more widely available statistical packages now include
algorithms for conducting judgement analysis. SPSS, for example, has a module called
CONJOINT ANALYSIS that can generate cases, compute relative weights, and produce
material for feedback on the decision making process. However, these programmes are
mainly used for research purposes, and the suitability of these programmes to be used by
local counselling groups is unknown. A more pragmatic way to start discussion on the
decision making process is the use of a selected set of case vignettes. Instead of complete
series of cases, a selection of cases in which GPs differ in their treatment decisions can
stimulate a discussion on the relevance of the different case characteristic for the treatment
decision. The selection of cases for this purpose will be crucial. A complete series of cases
should be developed first and be presented to a group of doctors. Based on their evaluation
of the cases, a final set of case vignettes can be selected, suitable for use during group
meetings.  

Several recommendations concerning the outcome measurement of educational
interventions can be made. Firstly, in this study, outcome data of a six-month period were
collected to assess the impact of the educational programme on prescribing behaviour.
Although in The Netherlands, on theoretical grounds, this period seems to be long enough,
the collection of data for a whole year would probably give a more accurate view of the
intervention effect, especially regarding asthma maintenance treatment. For most other
countries, a longer data collection period would also be better. Furthermore, a longer period
would also provide insight into the long-term effect of the intervention. Secondly, the
validity of the indicators to assess the effect of an intervention on prescribing behaviour is
still not clear. A variety of indicators are used which do not correlate. On theoretical
grounds, indicators evaluating prescribing data on individual patient level are preferred to
indicators assessing prescribing quality on an aggregated level. Further validation studies
using a gold standard comparison will be necessary to confirm this theoretical preference.
Self-report instrument should only be used to assess competence and are not appropriate to
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evaluate prescribing quality. Finally, databases containing information on the indications the
drugs are prescribed for will further enlarge the accuracy of the evaluation of prescribing
quality.
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