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Summary
In the international Drug Education Project, an educational programme involving auditing
and feedback in peer groups to improve the treatment of asthma and urinary tract infections
(UTI) was developed and tested in primary care. Individualised feedback was provided and
discussed in 24 Dutch peer groups showing doctors their prescribing practices and
underlying reasons for treatment. A parallel, randomised controlled design was used to test
the effect on competence and actual prescribing; in one study arm doctors received
feedback on asthma treatment and in the other on UTI treatment. Especially the messages to
treat asthma exacerbations with oral corticosteroids (17% increase) and to prescribe short
courses for UTI (decrease in duration of 1.8 days) brought about large improvements. Both
messages concerned acute situations, and were clear and relatively easy for GPs to
implement. GPs will experience more barriers when changing maintenance treatment of an
asthma patient, which could explain the more limited success of this part of the educational
programme: the proportion of patients treated with inhaled corticosteroids increased 5%. A
ceiling effect was experienced regarding drug choice for UTI.
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8.1 Introduction

The implementation of clinical guidelines to improve quality of care is receiving
increasing attention. Different educational strategies are being used to implement
guidelines and to promote behavioural change. However, recent overviews of
systematic reviews of educational interventions indicate once more the modest and
mixed improvements in performance after interventions 1,2. The effect of
educational interventions is not consistent across practitioners, settings and
behaviours 3. The impact of the education is influenced by modifying factors such
as the source, timing and format of the intervention, and the receptivity and
involvement of the recipients 4,5,6.

Prerequisites for changing behaviour are awareness, understanding, and
acceptance of both the problem and its solution 7. Each step in the change process
may pose specific problems and barriers 7,8. It is therefore not surprising that
combined strategies that deal with different types of barriers to implementing
evidence based medicine are more effective than single strategies 4. The first step
is becoming aware that a problem may exist in one’s practice behaviour 7,9. When
looking at prescribing behaviour, interviews and surveys among GPs indicated
they often wrongly think they work according to the guidelines, and thus may think
there is no need for change 10,11. Providing feedback on actual prescribing
behaviour contributes to awareness and understanding of such a need 12. Once the
problem is acknowledged, one must learn and understand what caused the problem
and how it can be solved. For this, elucidating and discussing the decision process
underlying treatment decisions may be useful 13,14. To accept new information or
practice recommendations the credibility of the source is of importance 5,7. In
addition, discussing reservations with peers regarding new information is helpful
to overcome certain barriers to its acceptance 15. Social force may further stimulate
the acceptance of guideline recommendations 7,16. Once a doctor has accepted a
new practice and has the intention to change, there still may be several barriers
within the practice setting that prevent the actual implementation in practice 7.
Discussing problems encountered in every day practice may help to overcome such
barriers to implementation.

For improving prescribing behaviour, both audit and feedback which deal with
awareness and understanding, as well as outreach visits and peer group review
which focus more on acceptance and implementation, seem to be effective
1,3,4,7,17,18. A combination of these promising strategies, however, has hardly been
studied in rigorous designs, and studies conducted in the European setting are
scarce 3,4,12,19.

The aim of this study was to evaluate the effect of a newly developed form of
group education for improving the quality of prescribing in primary health care.
The strategy combined the elements identified as being important for effectively
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changing prescribing behaviour. Individual feedback on actual prescribing
behaviour was provided to raise awareness. In addition, individual feedback was
given to each doctor on factors, which may have triggered sub-optimal prescribing
13,14. Well-accepted national guidelines were used as reference 10,20. The feedback
was presented and discussed in small peer groups to facilitate acceptance.

The effect of this educational strategy was evaluated in a randomised
controlled trial for two different indications; the prescribing for an acute illness,
i.e. uncomplicated urinary tract infections (UTI), and the prescribing for a chronic
illness, i.e. asthma. As the educational programme was developed to overcome
different types of barriers, comparable effects were expected of both programmes.
In addition, the influence of modifying factors identified as relevant for the chosen
educational approach was studied 12,21. Three factors were included that can
modify the success of peer group discussions 12,21; i.e. size of the group, quality of
the group discussion, and climate in the group. In addition, the attendance rate at
the peer group meetings was expected to modify the success of the intervention.
Finally, one GP characteristic was included that has been identified as being
important for receptivity to new information or guidelines, i.e. the number of years
working in practice 6,7.

8.2 Methods

This study is part of the European Drug Education Project (DEP). The design, the
educational programme and the instruments used in this study were developed
jointly by the members of this international project.

8.2.1 Study design, sample and setting
The educational programme was offered in The Netherlands to existing
pharmacotherapy counselling groups. A randomised controlled trial was conducted
with randomisation at group level after collection of the baseline data 22. The
groups were stratified by geographical region. Within each geographical region,
groups were randomly allocated into two study arms to receive either an
educational programme for asthma or one for UTI. A parallel design was used:
groups receiving the UTI programme (UTI groups) acted as controls for the
asthma groups and vice versa. Data on knowledge, attitudes, and prescribing
behaviour regarding the treatment of both asthma as well as UTI were collected for
all groups before and after the intervention to assess the effect of the intervention.

Continuing group education in The Netherlands is embedded structurally in
primary health care. A nation-wide system of pharmacotherapy counselling groups
(called ‘FTO-groups’) has been developed in the past two decades 12,23. These
groups of general practitioners (GPs) and pharmacists, who work in the same
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region, have regular meetings to discuss rational pharmacotherapy (FTO-
meetings). This initiative started in the seventies in occasional groups of GPs and
pharmacists. In early 1992, an organisation in which the government and the
national professional medical and pharmaceutical organisations participated began
setting up a nation-wide network of these groups. The principal objective is to
promote rational pharmacotherapy. Currently, 90-95% of all Dutch GPs and
pharmacists participate in these groups, although participation still is voluntary 23.

To calculate the sample size needed, the clustering effect in the design has to
be taken into account 24. In this study, a multi-level design is used in which patients
or prescriptions are clustered within GPs and GPs are clustered within groups of
GPs. The most important outcomes for testing the effect are prescribing
proportions, i.e. the proportion of patients on adequate treatment or the proportion
of first-choice drugs prescribed. Diwan and co-workers have conducted a series of
simulation studies to calculate the effect of the number of prescriptions or patients,
the number of prescribers, and the number of groups of prescribers on the power of
both parametric and non-parametric tests to detect significant differences in
prescribing rates or proportions 22. These simulation studies were used to estimate
the sample size needed in our study a . From the simulation studies it can be
concluded that the number of patients or prescriptions and the number of
prescribers add little to the power; the number of groups included is most
important. For a variety of assumptions made regarding the number of patients and
prescribers and variances, this number of groups should be at least 10 per study
arm in order to detect a difference of 0.10 in the prescribing proportion between
intervention and control group with a power of 90% at a significance level of 5%
22. Therefore, invitation letters were sent to the co-ordinating GP and/or pharmacist
of 98 groups. Of these 98 groups, 3 groups were excluded because they discussed
asthma and/or UTI during the last two years within their group. Of the remaining
groups, 24 groups with a total of 181 GPs agreed to participate. In the other
groups, not all group members were willing to participate due to several reasons
(no time; group not functioning well; no interference from outside; subjects not
interesting). Once a group agreed to participate, individual GPs were approached
for the collection of data. Characteristics of the participating groups were
compared with those of the non-participating groups.

                                                
a The intracluster correlation coefficients (ICC) can also be used for sample size
calculation 24. However, within the same cluster, the ICC seems to differ depending on the
indicator chosen 41. Researchers should thus be cautious when using empirical ICC.
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8.2.2 Educational strategy
The core messages conveyed in the intervention were based on the
recommendations in the Dutch GP guidelines 25,26,27. The asthma programme
focused on initiating anti-inflammatory therapy when a patient uses
bronchodilators continuously and on increasing the dosage of inhaled
corticosteroids if adequate control, indicated by frequent use of bronchodilators, is
not achieved (message ‘asthma_1’). Oral corticosteroid courses were
recommended as first-choice drugs in the case of severe exacerbations instead of
routine treatment with antibiotics (message ‘asthma_2’). In the UTI programme
the main focus was on prescribing first-choice drugs for uncomplicated cases
(message ‘uti_1’) and prescribing short-courses (message ‘uti_2’).

The educational intervention can best be described as a self-learning auditing
programme for peer groups. In each peer group, two meetings were held between
January and May, 1996. The time between both meetings was decided upon by the
group and varied from 4 to 15 weeks as the educational programme was used
during two regular group meetings. The groups themselves assigned one or two
members as moderator(s). A researcher visited these moderator(s) to discuss the
material before the first meeting. Both intervention meetings were led by the
moderator(s). A member of the research team was present during the first meeting
to explain the programme and answer questions. Moderators were provided with
an outline of both meetings, a manual for discussing feedback material, examples
of feedback material, the Dutch guidelines, and background literature. Before the
first meeting, the moderator received booklets with individual feedback material
for all members of the groups. This material was discussed in the group setting.
Although the feedback was presented with code numbers only known by the GP
and the researcher, in most groups the anonymity was not maintained during the
meeting by mutual agreement.

The first meeting started with a short overview of the recommendations given
in the guidelines. The major component of this meeting was to discuss
individualised feedback on the decision process underlying treatment decisions
13,14,28, the so-called decision-strategy feedback. Using series of 18 case vignettes,
factors triggering specific treatment decisions were identified individually for each
GP. The case vignettes were constructed to represent real patients and were varied
only on the specific factors being studied. The general description and diagnosis
was constant in each of the series. In the asthma programme this was either a
known asthma patient who visited the GP because of an exacerbation or a known
asthma patient who visited the GP on a routine visit. In the UTI programme, it
concerned a woman with an urinary tract infection confirmed by urinalysis. The
cases were constructed after reviewing the literature and meeting with GPs and
specialists to identify both pertinent information needed for a treatment decision as
well as information cues that may contribute to inappropriate decisions regarding
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asthma or UTI treatment in daily practice. In pilots with GPs, the constructed case
series were tested on reality, clarity, comprehensiveness, and their ability to detect
variations in decisions.

The GPs had received the cases by mail, and had been asked to return them
before the first meeting. In the asthma groups, decision-strategy feedback was
given on the case characteristics that triggered the decision to prescribe an oral
corticosteroid course for the exacerbation and those that triggered the prescription
of an antibiotic course. For example, the decision-strategy of one GP could be that
he decided to prescribe oral corticosteroids especially for patients whose physical
condition was clearly affected by their breathing problems, but this decision was
not influenced by the age of the patient, the peak expiratory flow of the patient, nor
by symptoms like coughing or sputum production or fever. Decision-strategy
feedback was also provided on case characteristics that influenced the GP’s
evaluation of maintenance treatment. In the UTI groups, decision-strategy
feedback was given on the characteristics triggering the prescribing of second-
choice drugs, and on the characteristics determining the duration of treatment.

Individualised feedback on prescribing behaviour was provided and discussed
in the groups during the second meeting. For this purpose, prescribing data of a 6-
month period were collected (see also outcome measurements) and analysed. In
the asthma groups, data were presented showing for each GP the number of
patients who were prescribed high levels of bronchodilators (with or without
inhaled corticosteroids), and showing prescriptions for asthma exacerbations (oral
corticosteroids and antibiotics). In the UTI groups data were presented showing
which UTI drugs were prescribed (first- and second-choice drugs), as well as the
average duration of treatment prescribed for different drugs.

8.2.3 Outcome measurements
Knowledge and attitudes
Data on knowledge and attitudes about asthma as well as UTI were collected in a
questionnaire sent to each GP. The same questionnaire was used at baseline and
three months after the educational programme. The time between both periods of
data collection was around 10 months. The methodology used to develop this
content specific questionnaire and its format has been validated in The Netherlands
29. The content validity of the questionnaire was sought by including all elements
that were judged as relevant for good clinical practice by a group of GPs and
experts in the field. The applicability of the questionnaire was tested in a pilot
study with 25 GPs. In this pilot, it was also ascertained that none of the GPs
recognised the cases from the questionnaire after a period of 6 months. The
questionnaire included a) case descriptions to test GPs’ application of disease-
specific knowledge and, b) general statements to test GPs’ attitudes toward certain
behaviour. Sum-scores were calculated regarding knowledge about asthma



117 Chapter 8

treatment, knowledge about UTI treatment, attitudes toward asthma treatment, and
attitudes toward UTI treatment. Concerning asthma treatment, also knowledge and
attitude sub-scores were calculated for maintenance treatment and exacerbation
treatment, whereas concerning UTI treatment sub-scores were calculated for
knowledge and attitudes about both drug choice as well as duration of treatment.
Scores were calculated as a proportion of answers in agreement with the guidelines
of the total number of questions answered. Only scores of GPs who completed
more than two-third of the questionnaire were included in the analyses.

Prescribing behaviour
Prescribing data of a 6-month period were collected before (June-November 1995)
and after (June-November 1996) the intervention through pharmacies, insurance
companies or directly from computerised databases of dispensing GPs. For each
group of GPs, the same data source was used before and after the intervention.
These automated databases are commonly used for these purposes in The
Netherlands. They contain reliable information on all reimbursed drugs dispensed
to patients. Pharmacy databases contain information on drugs dispensed to both
privately and publicly insured patients. Patients are usually registered with one
pharmacy. In some areas in The Netherlands, no pharmacy is present and GPs
dispense drug themselves. In these cases, automated databases of the GPs
containing similar information on dispensed drugs were used. In larger cities where
the patient population of a pharmacy database did not satisfactorily overlap with
that of the GP, databases of public health insurance companies were used. These

Table 8.1 Drugs included in the analysis of prescribing data

ATCa Asthma ATCa Urinary Tract  Infections
R03 Anti-asthmatics G04AA Methamine
H02AB Glucocorticoids G04AB Quinolone derivates
J01AA Tetracyclines G04AC Nitrofuran derivates
J01C Beta-lactam antibacterials,

penicillines
J01EA Trimethoprim and derivates

J01DA Cephalosporins and related
substances

J01EB Short-acting sulfonamides

J01FA Macrolides J01MA01 Ofloxacin (up to 200 mg)b

J01MA02 Ciprofloxacin (up to 250 mg)b

J01MA03 Pefloxacin (400 mg)b

J01MA06 Norfloxacin (up to 400 mg)b

J01XX01 Fosfomycin

a ATC-code: Anatomical Therapeutic Chemical classification index30
b only low strength preparations, because higher strenghts are usually for other indications
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databases combine the data of individual pharmacies regarding drugs dispensed to
publicly insured patients. At the time of the study, 62 percent of the Dutch
population was covered by a public health insurance. The data material consisted
of all anti-asthmatic drugs (ATC-code R03 30), oral glucocorticosteroids (ATC-
code H02AB), oral antibiotics commonly used for respiratory tract infections, and
oral antibiotics with the main indication UTI (table 8.1). For all prescriptions the
number of defined daily dosages (DDD 30) was available.

To assess the quality of asthma treatment, only prescriptions for patients age
18-49 years, who received at least one anti-asthmatic drug (ATC-code R03) during
the selected 6-month period (defined as asthma patients in this study), were
included in the analyses. The quality of maintenance treatment (message
‘asthma_1’) was assessed by:
•  Indicator 1) proportion of patients receiving inhaled corticosteroids of all

defined asthma patients
•  Indicator 2) proportion of patients receiving on average per day > 0.25 DDD

(approximately 1-2 inhalation) inhaled bronchodilators (β2-

agonists or anti-cholinergics) without anti-inflammatory
treatment (inhaled corticosteroids or cromoglycates) of all
defined asthma patients prescribed inhaled bronchodilators

•  Indicator 3) proportion of patients receiving on average per day < 0.5 DDD
inhaled corticosteroids (< 400 µg budesonide/beclomethason or
< 300 µg fluticason) and  > 0.5 DDD inhaled bronchodilators
(more than 2 inhalation/day; β2-agonists or anti-cholinergics) of
all defined asthma patients receiving a combination of inhaled
corticosteroids and bronchodilators

The quality of exacerbation treatment (message ‘asthma_2’) was assessed by:
•  Indicator 4) proportion of oral glucocorticosteroid courses of all antibiotic

and oral corticosteroid courses dispensed to defined asthma
patients

Antibiotics prescribed for maintenance treatment were excluded (i.e. prescriptions
for > 14 DDDs). Also oral glucocorticosteroids for maintenance treatment were
excluded (i.e. prescription for >14 days or >30 DDD). In a validation study
described elsewhere, we found that at least 70% of the patients included in the
different indicators had diagnosed asthma and more than three-quarter of the
antibiotics and oral corticosteroid courses prescribed to the defined asthma
patients were for asthma exacerbations 31.

To assess the quality of treatment of uncomplicated urinary tract infections
only prescriptions for women, age 18-75 years were included in the analysis. The
quality of treatment (message ‘uti_1’ and ‘uti_2’) was assessed by:
•  Indicator 5) the proportion of first-choice drugs dispensed of all prescribed

UTI drugs.
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•  Indicator 6) the average duration of treatment for first-choice UTI drugs.
The first-choice drugs included in the analysis are trimethoprim, nitrofurantoin,
and sulfamethizol as recommended in the Dutch guideline 27. The duration of
treatment was expressed as the average number of defined daily doses (DDD) per
prescription. For trimethoprim a correction on the international DDD of 400 mg
was used, namely 300 mg, because this is the advised daily dosage in the
guideline. Prescriptions for maintenance treatment (i.e. prescriptions for > 14
DDDs) were excluded. In a validation study described elsewhere, we found that
94% of the selected drugs (table 8.1), prescribed for women, age 18-75 years, were
prescribed for uncomplicated urinary tract infections 32. Of all uncomplicated
urinary tract infections in these women, 88% were treated with one of the selected
drugs.

Modifying factors
The co-ordinating GP or pharmacist of every group received a questionnaire with
questions concerning characteristics of the group and their meetings. After both
meetings, the GPs were asked to complete a process evaluation questionnaire to
assess their perception of the meeting. This questionnaire was developed to
measure components recognised as important for communication efficacy in small
groups 12. The questionnaire contained 8 statements about the quality of the group
discussion, including aspects related to both the content and the structure of the
discussion (e.g. ‘For me, this meeting was worth its time’, ‘I believe that during
this meeting too much time was spent on issues not related to the subject’, ‘For me,
this meeting was adequately structured’, ‘I think that the final conclusions of this
meeting were clearly summarised’). In addition, the questionnaire included 9
statements about the climate in the group (e.g. ‘In this group I feel free to pose any
of my questions or ideas’, ‘I had the feeling that I was being dictated how I should
act in practice’, ‘I feel that sometimes a participant was unfairly critized’). A 6-
point scale ranging from ‘completely disagree’ to ‘completely agree’ is used for
each statement. Construct validity and internal consistence reliability of the overall
questionnaire and of the two separate components proved to be good in a
validation study among 689 GPs attending 90 different group meetings 12. In our
study, the average evaluation of the statements about the quality of the group
discussion and about the climate in the group were assessed separately on a 6-point
scale for each group.

8.2.4 Analysis
The effect of the educational intervention on knowledge and attitudes was
evaluated using a linear regression model whereas the effect on prescribing
behaviour was analysed by use of a logistic regression model 33. The effect of the
intervention, the period (or trend) effect, and the baseline difference between
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control and intervention group were estimated simultaneously as suggested by
Huck and McLean 34. A multilevel model was used taking into account the
hierarchical structure of the data (prescriptions are nested within patients, patients
are nested within GPs, and GPs are nested within groups of GPs) by including
random effects 35,36 . The significance of the regression coefficients was tested by
evaluating their estimates divided by their standard errors against a standard t-
distribution. A 2-tailed significance level of 0.05 was used.

The influence of several modifying factors on the intervention effect was
analysed by entering them to the multilevel model for all significant intervention
effects observed. The modifying factors included were: group size, quality of the
group discussion, climate in the group, frequency of meetings, attendance rate, and
the working experience of the participants.

8.3 Results

8.3.1 Characteristics of participating groups and intervention meetings
A comparison of the 24 groups participating in the study with the non-participating
groups showed that the frequency of group meetings was higher in the study
population (table 8.2). The aim of the meetings was similar, with the exception that
the non-participating groups were more frequently involved in advising one
another on preferred practices. Finally, the non-participating groups more
frequently have a theoretical introduction during their meetings.

Characteristics of the groups participating in both study arms and their
meetings were comparable (table 8.3 and table 8.4). The only important difference
between the asthma and UTI intervention meetings was a lower percentage of GPs
who received personal decision-strategy feedback in the UTI groups (table 8.4).
This was due to the fact that many GPs prescribed exactly the same treatment for
all 18 UTI case vignettes. In other words, these GPs did not have a specific
strategy related to the factors varied in the cases; their strategy was one of
routinely prescribing one treatment. Almost all GPs in both study arms did receive
personal feedback on their prescribing. Data on knowledge, attitudes, and
prescribing to assess the effect of the intervention were available for more than
80% of the doctors. Due to technical problems, three groups (1 asthma group and 2
UTI groups) were not able to provide prescribing data after the intervention.

8.3.2 Effect of educational intervention
Asthma
The asthma intervention did not improve the knowledge of the participating groups
(table 8.5). A significant increase in attitudes in agreement with the asthma
guidelines was observed in the intervention groups, primarily because of more
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Table 8.2 Comparison between the participating groups (n=24) and a sample
(n=60) of the non-participating groups (n=74)

Participating groups
(n=24)

Non-participating groups
(n=60)

Number of GPs 7.5
(SD 2.3)

8.8
(SD 3.1)

Average age of GPs 47.1 years 46.2 years

Number of  FTO-meetings
per year
(% groups)

 0

1-5

6-11

>11

0

17*

71

12*

5

30

63

2

Aim of group
meeting
(% groups)

information exchange

advising one another
regarding preferred
performance

setting standards or
joint recommendations

auditing adherence to
recommendations

96

71*

78

36

100

93

76

42

Methods used
during meetings
 (% groups)
  theoretical introduction

  assessing knowledge
  beforehand

  feedback data on
  prescriptions

  feedback data on
  patient cases

often
sometimes

often
sometimes

often
sometimes

often
sometimes

46*
54*

17
46

21
42

29
54

72
22

19
41

28
48

39
40

*  difference in proportion; p<0.05
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Table 8.3 Characteristics of groups participating in both study arms

Asthma
(n=12 groups)

UTI
(n=12 groups)

Total number of GPs 90 91

Average number of GPs per
   group

7.5 (SD 2.3) 7.6 (SD 2.4)

Average years of
   experience/GP/group

15.2 (SD 3.6) 16.5 (SD 2.2)

Average number of
    patients/GP/group

2470 (SD 213) 2600 (SD 252)

Average response rate K/A
   questionnaire per group

pre intervention
post intervention

89.8 (SD 16.4)
78.0 (SD 17.7)

86.6 (SD 10.3)
88.8 (SD 9.2)

Average response rate case
   vignettes per group

88.8 (SD 13.4) 94.1 (SD 10.4)

Average % of GPs with
   prescribing data available
   per group

pre intervention
post interventiona

90.1 (SD 13.5)
81.8 (SD 29.5)

92.4 (SD 9.4)
75.1 (SD 36.6)

a prescribing data post-intervention available for 11 asthma groups and 10 UTI groups

agreement of attitudes concerning exacerbation treatment.
Prescriptions for 8006 defined asthma patients were used to determine asthma

prescribing indicators (11 asthma groups: 2234 patients at baseline and 2067
patients in outcome period; 10 control groups: 1963 patients at baseline and 1742
patients in outcome period). At baseline, one of the indicators (indicator 4)
differed significantly between the asthma and control group (table 8.5). The use of
inhaled corticosteroids among defined asthma patients significantly increased as
a result of the educational intervention (indicator 1). At the same time decreases
were observed in the proportion of patients using bronchodilators without anti-
inflammatory drugs (indicator 2) and in the proportion of patient using inadequate
levels of inhaled corticosteroids (indicator 3), but these changes did not reach
significance in comparison to the control group. The strongest registered
improvement as a result of the intervention was an increased prescribing of oral
corticosteroid courses for the treatment of asthma exacerbations relative to
antibiotic courses (indicator 4).

Urinary tract infections
Shifts towards increased knowledge were seen in all groups (table 8.6). Although
the total knowledge score did not improve as a result of the intervention, a
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Table 8.4 Characteristics of intervention meetings

Asthma
(n=12 groups)

UTI
(n=12 groups)

Period of intervention Jan. - May ’96 Jan. – May ’96

Average % GPs attending
   first meeting per group

89.4 (SD 15.6) 91.0 (SD 17.1)

Average % GPs attending
   second meeting per
   group

83.2 (SD 17.1) 80.2 (SD 28.6)

Average % GPs with
   feedback on decision-
   strategy per group

88.8 (SD 13.4)* 45.4 (SD 21.3)

Average % GPs with
   prescribing feedback data
   per group

92.1 (SD 10.5) 95.1 (SD 8.7)

Average response rate
   process-evaluation per
   group

 first meeting
 second meetinga

85.9  (SD 13.7)
63.9  (SD 26.0)

90.6 (SD 19.1)
68.5 (SD 36.4)

Average appreciation
   of group discussionb

4.38 (SD 0.39) 4.29 (SD 0.48)

Average appreciation of
   climateb

4.90 (SD 0.22) 4.84 (SD 0.43)

*significant difference between asthma- and UTI-groups. Student's t-test, 2-tailed, p<0.05
a process-evaluation form available for 11 asthma groups and 10 UTI groups
b based on data of 11 asthma groups and 10 UTI groups

significant effect of the intervention was seen on the subscore concerning duration
of treatment in the UTI-groups. Both the total attitude score as well as the subscore
on duration of treatment also improved significantly as a result of the intervention.

In total 11605 prescriptions for the selected UTI drugs (table 8.1) prescribed to
women, age 18-75 years, were included in the analysis (10 UTI groups: 2875
prescriptions at baseline and 2760 in outcome period; 11 control groups: 3132
prescriptions at baseline and 2838 in outcome period). The proportion of first-
choice drugs prescribed in the intervention groups at baseline was 0.89 and did not
increase (table 8.6). A significant increase in adherence to the guideline for
duration of treatment was observed in the intervention groups; the average duration
of treatment of first-choice drugs decreased from 6.07 DDD/prescription to 4.29
DDD/prescription.
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Table 8.5 Effect of asthma intervention on knowledge, attitudes, and prescribing behaviour

Intervention groups Control groups Period effect Intervention effect Relative
effect

size (%)‡
baseline outcome baseline outcome Beta † S.E. Beta † S.E.

Knowledge - total (18 items) 0.76º 0.74 0.72 0.71 -0.01 0.01 -0.01 0.02 -1
Knowledge maintenance treatment (3 items) 0.83 0.75 0.80 0.79 -0.01 0.03 -0.07 0.04 -8
Knowledge exacerbation treatment (4 items) 0.78 0.76 0.75 0.71 -0.03 0.03 0.01 0.04 +3

Attitudes - total (12 items) 0.82 0.87 0.83 0.83 0.01 0.01 0.05* 0.02 +6
Attitudes maintenance treatment (2 items) 0.95 0.98 0.92 0.93 0.01 0.03 0.01 0.04 +2
Attitudes exacerbation treatment (2 items) 0.83 0.95 0.82 0.84 0.01 0.03 0.10* 0.04 +12

Prescribing behaviour
indicator 1 - inhaled steroids 0.58 0.63 0.58 0.56 -0.07 0.07 0.32* 0.10 +12
indicator 2 - continuous use of bronchodil.
                  monotherapy

0.27 0.24 0.28 0.28 -0.02 0.09 -0.10 0.13 +11

indicator 3 - low level of inhaled steroids as
                  compared to use of bronchodil.

0.16 0.13 0.17 0.18 0.09 0.15 -0.40 0.22 +25

indicator 4 - oral steroids for exacerbations 0.24 0.41 0.35 0.36 0.06 0.10 0.70* 0.14 +68

† estimate of regression coefficient; S.E. = Standard Error
*  significant period or intervention effect based on 1) knowledge and attitudes: 12 asthma intervention groups and 12 control groups (critical t-value =
2.09; 0.05-level, 2-tailed, d.f.= 20); 2) prescribing data: 11 asthma intervention groups and 10 control groups (critical t-value = 2.11; 0.05-level, 2-tailed,
d.f.= 17)
‡  relative effect size = (((into-intb)/intb)-((conto-contb)/contb)) x100 %; (+) if change in desired direction, otherwise (-)
º  significantly different from control group at baseline
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Table 8.6 Effect of UTI intervention on knowledge, attitudes, and prescribing behaviour

Intervention groups Control groups Period effect Intervention effect Relative
effect

size (%)‡
baseline outcome baseline outcome Beta † S.E.  Beta † S.E.

Knowledge - total (10 items) 0.75 0.84 0.75 0.81 0.06 0.02 0.04 0.02 +4
Knowledge drug choice (3 items) 0.85 0.86 0.80 0.81 0.01 0.03 -0.01 0.04 0
Knowledge duration of treatment (4 items) 0.68 0.88 0.74 0.81 0.07 0.03 0.13* 0.05 +20

Attitudes - total ( 3 items) 0.61 0.81 0.66 0.69 0.03 0.04 0.17* 0.05 +28
Attitudes drug choice (1 item) 0.61 0.80 0.70 0.76 0.06 0.06 0.13 0.08 +24
Attitudes duration of treatment (2 items) 0.61 0.81 0.64 0.66 0.02 0.04 0.18* 0.06 +28

Prescribing behaviour
indicator 5 - use of first choice drugs 0.89 0.89 0.86 0.85 -0.12 0.08 0.12 0.12 +1
indicator 6 - duration of treatment
                  (DDD/prescription)

6.07º 4.29 5.40 5.51 0.02 0.01 -0.37* 0.02 +31

† estimate of regression coefficient; S.E. = Standard Error
*  significant period or intervention effect based on 1) knowledge and attitudes: 12 UTI intervention groups and 12 control groups (critical t-value = 2.09;
0.05-level, 2-tailed, d.f.=20); 2) prescribing data: 10 UTI intervention groups and 11 control groups (critical t-value = 2.11; 0.05-level, 2-tailed, d.f.=17)
‡  relative effect size = (((into-intb)/intb)-((conto-contb)/contb)) x100 %; (+) if change in desired direction, otherwise (-)
º  significantly different from control group at baseline
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Table 8.7 Influence of modifying factors on effect of intervention on
prescribing behaviour on group level ; % changea in indicator if
modifying factor changes as described on group level (t-value)

Indicator 1
inh. steroids

Indicator 4
oral steroids

Indicator 6
duration UTI

Average no. GPs/group 1 GP less ns +15.0%
(t = - 2.349)

ns

Evaluation of quality of group
discussion per group
(average of both meetings)

0.5 point
higher score

ns +27.5%
(t = 3.185)

+6.2%
(t = -3.675)

Evaluation of climate in the
group per group
(average of both meetings)

0.5 point
higher score

ns ns -6.1%
(t = 3.202)

% GPs/group present during
at least one meeting
(attendance rate)

10% more
GPs present

ns ns +4.4%
(t = -5.729)

Average years of experience
per group

 1 year
more

ns ns  +4.6%
(t = - 7.876)

a     (+) if change in desired direction, otherwise (-)
ns = not significant

8.3.3 Influence of modifying factors
None of the tested modifying factors significantly influenced the effect of the
intervention in general (table 8.7). In smaller groups, only the treatment of asthma
exacerbations (indicator 4), was positively influenced. A higher appreciation of the
quality of the group discussion led to more effect of the intervention on the
treatment of asthma exacerbations (indicator 4) and on the duration of treatment
prescribed for uncomplicated urinary tract infections (indicator 6). The
appreciation of the group climate had an unexpected influence on one of the
intervention effects; in groups with a lower appreciation of the group climate, the
duration of treatment improved the most (indicator 6). The duration of treatment
prescribed for UTI (indicator 6) was furthermore influenced by the attendance rate
and the number of years experience; the higher the attendance rate and the more
experienced the GPs are, the shorter the courses were prescribed for UTI after the
intervention.



127 Chapter 8

8.4 Discussion

The educational programme combined feedback on decision strategies with
feedback on decision outcomes (actual prescribing behaviour) offering
introspection of what is prescribed and which factors trigger optimal and sub-
optimal prescribing. Another important characteristic of the programme was that
all feedback was presented and discussed within the group. This newly developed
educational programme for general practice, tested for implementing guidelines
concerning an acute condition (UTI) as well as for implementing guidelines for a
chronic condition (asthma), resulted in significant improvements in the treatment
of both conditions, although not on all issues discussed.

The largest improvements were seen for the message to treat asthma
exacerbation with oral corticosteroid courses in the asthma programme and the
message to prescribe short courses for urinary tract infections in the UTI
programme. Both messages were clear and relatively easy for GPs to implement
now. They concern acute situations for which the patient has to visit the GP,
offering the GP the opportunity to implement changes in their prescribing
behaviour. Although guidelines containing these recommendations have circulated
for several years now and there has been a lot of publicity around the guidelines,
additional efforts like our educational programme were necessary to improve
implementation in practice.

The messages concerning asthma maintenance treatment resulted in some
improvements in prescribing behaviour whereas ceiling effects were experienced
for attitudes about this issue. Trends towards improved asthma treatment in the
control groups complicating the effect measurement as observed in another study
were not present in our study 37. However, several factors could have contributed
to the limited success of this part of the asthma programme as a result of the more
complex nature of this message 38. Compared to acute conditions, GPs will
experience more barriers when changing maintenance treatment. Patients need an
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. GPs are often reluctant to change medication initiated by specialists 39.
Thus to change drug therapy - even if it is an improvement according to the state
of the art - the patient as well as the GP must be convinced. A second problem
could have been that no additional tools for identifying patients using a less
optimal drug regimen were handed out during the educational intervention.
Feedback data were presented indicating the total number of patients per GPs in
need for anti-inflammatory treatment. However, to identify those patients in daily
practice, the GP has to consider the whole medical regime of a patient, a time-
consuming and not easy to implement routine. Especially while a high percentage
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of repeat prescriptions is made without direct doctor-patient contact 39. 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. Providing GPs with a list of names of the less optimally
treated patients could be a solution 12. In addition, it is not always obvious when
exactly anti-inflammatory drugs should be added. The message conveyed in the
educational programme was to initiate anti-inflammatory drugs ‘in time’. The first,
more general prescribing indicator measured an increased proportion of defined
asthma patients prescribed inhaled corticosteroids. The second indicator focused
on patients most in need for anti-inflammatory treatment as indicated by their
almost daily use of bronchodilators. The use of inhaled steroids increased, and also
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). During the intervention, the
correct moment to add anti-inflammatory treatment was discussed. However, the
guideline does not provide a clear cut-off point. In addition, it is often not easy for
a GP to assess the exact amount of bronchodilator a patients actually uses. These
results make clear that, although in the educational programme a lot of attention
was paid to overcome barriers within GPs, barriers within practice setting may not
have been sufficiently addressed, preventing the correct implementation of the
recommendations concerning asthma maintenance treatment in practice.

In the UTI programme, no effect on prescribing behaviour was seen of the
message to prescribe first-choice drugs. At baseline, about 90% of the drugs
prescribed were in accordance with the guideline recommendation leaving hardly
any room for improvement. From these results it can be concluded that drug choice
for the treatment of urinary tract infections is no longer a subject of interest in The
Netherlands as it is already at a near optimal level.

Some characteristics of the meetings and participating GPs seem to be
important for effective group education although none of the modifying factors
influenced in general the effect of the educational intervention. The effect of the
educational asthma programme was modified by the group size; smaller groups
improved their prescribing behaviour more. The group size varied from 4 to 13
GPs and 1 or 2 pharmacists per group, so the smallest groups had 5 or 6 members.
Our results are thus in line with findings of Beatson et al who suggest an optimal
group size of 5 to 6 group members 21. Adequately structured 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 as expected 12. A higher appreciation of group climate on the other
hand, resulted in the prescribing of longer courses for UTI, an unexpected,



129 Chapter 8

inexplicable effect. Furthermore, a higher proportion of GPs being present during
at least one meeting resulted in an increased effect of the educational intervention.
The message to prescribe short courses for the treatment of UTI was especially
effective in groups with more experienced, older GPs. This cannot be explained by
more room for improvement for experienced GPs, since no relation was found
between experience and this aspect of UTI treatment before the intervention 32.
The power for testing the effect of the modifying factors is somewhat limited in
this study. In case of the increase in prescribing of inhaled corticosteroids for
asthma patients, no modifying factors were identified, probably because
improvement regarding this aspect of asthma treatment was, although significant,
not as large as the improvements in exacerbation treatment and in the duration of
treatment of urinary tract infections.

This study has some limitations. The generalisation of the results is limited by a
selection bias as participation in the study was voluntary. Groups of GPs in this
study were invited to participate in the study without knowing if the subject of
their educational meetings would be asthma or urinary tract infections. Therefore,
the participants in this study were interested in an educational programme, but not
especially in the treatment of asthma or urinary tract infections. All groups were
pre-existing and used to having group discussions around pharmacotherapeutic
subjects; many make 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. How these differences may have affected the results is not clear. It
might be that in groups having more experience with educational group meetings
and discussion of feedback material, the effect of a programme based on these
principles is somewhat larger 5. On the other hand, it is also possible that the room
for improvement was smaller in participating groups, because they have had more
educational meetings on pharmacotherapy in the past.

The indicators used for evaluating the effect on prescribing behaviour are not
absolute measures of the quality of prescribing. They are indicators based on data,
which lack information on the diagnosis. Although we have tried to minimise the
inclusion of prescriptions meant for other diagnosis by setting limits regarding age
and gender of the patients, and regarding dosage and duration of the prescription,
it was estimated that around 5% of the ‘UTI-prescriptions’ and 25% of the
‘asthma-prescriptions’ may have been for other diagnoses. Inclusion of such
prescriptions is expected to be similar before and after the intervention, and may
thus reduce the power to detect changes due to the intervention somewhat.

We are not able to determine which aspects of the educational intervention
were responsible for the change in behaviour. One difference between the two
educational programmes was the significantly lower percentage of GPs in the UTI
groups receiving personal feedback on their decision-strategy. A condition for
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giving GPs feedback on their decision strategy is variation in prescribing
decisions. GPs often prescribe only one specific drug in a fixed duration to treat all
uncomplicated UTI cases, making analysis of the 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.

In conclusion, important elements to overcome certain barriers to change,
especially barriers within GPs, were successfully incorporated in the educational
programme resulting in improved prescribing for urinary tract infections and
asthma treatment. This confirms previous findings with a similar programme in
Sweden 40. Guidelines available and discussed already in many groups were finally
implemented in practice. The quality of the group discussion as evaluated by the
participants seems to be an important predictor of successful educational group
meetings. The accurate implementation in daily practice of a more complicated
message concerning the stepwise approach in maintenance treatment of asthma
patients, however, needs additional support to make it easier to implement.
Attention should for example be paid to barriers related to the practice setting, like
how to identify patients using less optimal drug regimes, how to deal with patient
resistance, and how to deal with repeat prescriptions.
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