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Introduction
Most antibiotics in primary care are for respiratory
tract infections, while the vast majority of these infec-
tions are self-limiting.1 This over-prescribing of antibi-
otics wastes money, unnecessarily exposes patients to
risk of side effects, encourages re-consulting for similar
problems and causes antimicrobial resistance. Several
studies have reported a large international variation in
out-patient antibiotic use in Europe.2,3 The internation-
al trend to prescribe more broad-spectrum, newer and
more expensive chemotherapeutics 4,5 and the growing
antibiotic resistance problems emphasize the need of
implementing guidelines advocating a restrictive antibi-
otic policy. An awareness of possible determinants of
international differences in antibiotic prescribing could
help in designing interventions.6

Earlier we have shown that patients’ views on
respiratory symptoms and antibiotics are moderately
associated with variation in antibiotic use (Belgium,
UK and the Netherlands, countries with a high, moder-
ate, and low outpatient antibiotic use).7 Differences in
total pharmaceutical expenditure per capita are not a

plausible explanation either (in 1997: Belgium 318$,
United Kingdom 243$, and the Netherlands 212$).8

This study explores the relationship between primary
care characteristics and demographics on the one hand
and outpatient antibiotic use on the other hand in these
three countries in 2001.

Methods
For primary care characteristics we selected the degree
of implementation of a quality assurance policy pro-
gram for GPs on respiratory tract infections, including
national guidelines for managing acute respiratory
tract infections in primary care and participating in
structured pharmacotherapy peer review groups.9

Furthermore we explored whether GPs were directly fi-
nancially dependent on patients (e.g. paid by fee-for
service rather than salaried). These indicators (in 2001)
were identified by literature review and authors’ exper-
tise on primary care characteristics in their respective
countries. The percentage of persons 60 years and over
was selected as a possible demographic determinant,
because medical consumption of the elderly is known
to be relatively high. This latter indicator was extract-
ed from WHO data.10

The outcome measure was the volume of outpatient
antibiotic use, expressed as DDD per 1,000 persons
per day in Belgium, UK, and the Netherlands. We ob-
tained these data for 2001 from European Surveillance
of Antimicrobial Consumption (ESAC).11

Results
In Belgium, the UK and the Netherlands the outpatient
antibiotic use in 2001 was respectively 24, 14 and 10
DDD per 1,000 persons per day (Table 1). The per-
centage of persons aged 60 and over was highest in
Belgium and lowest in the Netherlands, with the UK
in-between.
In 2001 the Netherlands had more national guidelines
for managing respiratory tract infections in primary care
(acute otitis media, sore throat, and sinusitis) than the
UK (none) and Belgium (sore throat). And, the degree
of participation in structured pharmacotherapy peer
review groups was estimated to be high among Dutch
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GPs, moderate among British and low among Belgian
GPs. So, in 2001, the Netherlands had a more tight
peer-led quality assurance structure and program in
this field than Belgium and the UK. The number of
general practitioners per 1,000 persons was lowest in
the Netherlands, a little higher in UK, while Belgium
had four times the Dutch number. Combined with the
fact that Belgium had a fee for service system, while
the Netherlands and UK had a predominantly fee for
capitation system with enlisted patients, direct finan-
cial dependence of GPs on patients was highest in
Belgium compared with UK and the Netherlands. 

Discussion
The results suggest that Dutch GPs’ prescribing might
have been more driven by professional standards,
while Belgian GPs were more influenced by patients’
demands, with the British GPs positioned in between.
We hypothesise that being more directly dependent on
patients for income might be a risk factor for higher
outpatient antibiotic use prescribed by GPs, while a
higher degree of professional influences might be a
possible moderating factor.9

If this holds true, increasing the influence of peers, for
instance by improving quality assurance policy, and
decreasing the direct financial dependence of GPs on
patients might lead to prescribing behaviour in accor-
dance with professional guidelines i.e. a reduction in
antibiotic prescribing. This conclusion is in accordance
with Canadian findings that fee-for-service physicians
were more likely to prescribe antibiotics at rates above
the median than their salaried counterparts.12

This study has limitations. First, we only explored three
countries, because we studied patients’ views in these

three countries.7 So this study is an endeavour to
analyse cross-cultural differences in prescribing from an
interdisciplinary point of view. The relative importance
of these factors cannot be shown, because the strength
of the association with the outcome variable is un-
known. These results show the need for a more exten-
sive international study relating to the role of peers and
dependence on patients in prescribing antibiotics. ■
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Belgium UK NL
Use of drugs
• DDD outpatient use of antibiotics 24 14 10

per 1,000 persons per day

Quality assurance policy
• National guidelines primary care concerning Sore throat ’98 None Sore throat ’90 

acute respiratory tract infections AOM ’92
Sinusitis ’93

• Pharmacotherapy peer review groups - ± +
(degree of participation)

Financial dependence on patients
• Number of GPs/1,000 persons 1.9 0.60 0.48
• Fee for service + ± ±
• Practice patient list ± + +

Demographics
• % persons of 60 years and over 22.2 20.7 18.4

Table 1. Use of drugs, health care system characteristics, and demographics in 2001 
of Belgium, United Kingdom (UK) and the Netherlands (NL).


