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RESEARCH ARTICLE
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Care (ELIZA), Center for General Practice, University of Antwerp, Antwerp, Belgium; fLaboratory of Medical Microbiology, Vaccine &
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ABSTRACT
Objective: To assess the quality of antibiotic prescribing in primary care in Belgium, the
Netherlands and Sweden using European disease-specific antibiotic prescribing quality indicators
(APQI) and taking into account the threshold to consult and national guidelines.
Design: A retrospective observational database study.
Setting: Routine primary health care registration networks in Belgium, the Netherlands and Sweden.
Subjects: All consultations for one of seven acute infections [upper respiratory tract infection
(URTI), sinusitis, tonsillitis, otitis media, bronchitis, pneumonia and cystitis] and the antibiotic pre-
scriptions in 2012 corresponding to these diagnoses.
Main outcome measures: Consultation incidences for these diagnoses and APQI values (a) the
percentages of patients receiving an antibiotic per diagnosis, (b) the percentages prescribed
first-choice antibiotics and (c) the percentages prescribed quinolones.
Results: The consultation incidence for respiratory tract infection was much higher in Belgium than
in the Netherlands and Sweden. Most of the prescribing percentage indicators (a) were outside the
recommended ranges, with Belgium deviating the most for URTI and bronchitis, Sweden for tonsil-
litis and the Netherlands for cystitis. The Netherlands and Sweden prescribed the recommended
antibiotics (b) to a higher degree and the prescribing of quinolones exceeded the proposed range
for most diagnoses (c) in Belgium. The interpretation of APQI was found to be dependent on the
consultation incidences. High consultation incidences were associated with high antibiotic prescrip-
tion rates. Taking into account the recommended treatments from national guidelines improved
the results of the APQI values for sinusitis in the Netherlands and cystitis in Sweden.
Conclusion: Quality assessment using European disease-specific APQI was feasible and their
inter-country comparison can identify opportunities for quality improvement. Their interpret-
ation, however, should take consultation incidences and national guidelines into account.
Differences in registration quality might limit the comparison of diagnosis-linked data between
countries, especially for conditions such as cystitis where patients do not always see a clinician
before treatment.

KEY POINTS
The large variation in antibiotic use between European countries points towards quality differ-
ences in prescribing in primary care.
� The European disease-specific antibiotic prescribing quality indicators (APQI) provide insight

into antibiotic prescribing, but need further development, taking into account consultation
incidences and country-specific guidelines.

� The incidence of consultations for respiratory tract infections was almost twice as high in
Belgium compared to the Netherlands and Sweden.

� Comparison between countries of diagnosis-linked data were complicated by differences in
data collection, especially for urinary tract infections.
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Introduction

Antibiotic use is recognised as the main driver of anti-
microbial resistance. Consequently, the overuse of
antibiotics unnecessarily induces resistance develop-
ment [1–3]. The largest volumes of antibiotics are pre-
scribed in primary care, with respiratory and
urinary tract infections (RTI and UTI) being the most
common indications for prescribing [4,5]. National and
European surveillance of antibiotic use provides
insight into the overall primary care antibiotic con-
sumption, and into the subtypes of antibiotics used.
The surveillance data are based on antibiotic sales sta-
tistics from pharmacies and are available as defined
daily doses per 1000 inhabitants per day (DID) and for
some countries also as number of packages per 1000
inhabitants per day (PID). Research by the European
Surveillance of Antimicrobial Consumption project
(ESAC), currently known as ESAC-Net, showed large
variation throughout Europe with regard to these out-
comes, suggesting important quality differences [6,7].
These differences urge for interventions or campaigns
to improve the quality of antibiotic use. The available
surveillance data, however, do not provide enough
guidance to identify national focus areas for interven-
tions, as they do not provide the indication for
prescribing.

Patients’ antibiotic use is in most cases the result of
the following decision-making steps. First, the patient
decides to present to primary care: consultation deci-
sion. Second, the primary care clinicians [general prac-
titioners (GPs) and nurses] decide whether or not to
prescribe an antibiotic: prescription decision. Third,
when antibiotics are deemed necessary, the clinician
decides what antibiotic to prescribe: subtype decision.
Fourth, the patient decides whether or not to collect
the prescription, start the treatment and whether or
not to complete the treatment: intake decision. In the
process of improving the quality of antibiotic use,
insight into all of these steps is necessary in order to
identify targets for intervention.

The ESAC project proposed a set of 21 disease-spe-
cific antibiotic prescribing quality indicators (APQIs) [8].
They are intended to assess the quality of the GPs’
prescribing and subtype decision (Steps 2 and 3), i.e.
for each of seven diagnoses (upper respiratory tract
infection (URTI), sinusitis, tonsillitis, otitis media, bron-
chitis, pneumonia and cystitis): (a) the percentage of
patients prescribed an antibiotic, (b) the percentage
prescribed first-choice antibiotics and (c) the percent-
age prescribed quinolones. For each indicator ranges
of acceptable APQI values were proposed based on
European consensus (Table 1).

In order to evaluate the APQIs, it is necessary to
consider the national guidelines as they might differ in
their recommendations from the European consensus
[8]. In addition, the consultation incidence may affect
the antibiotic prescription rate [8] such that a low con-
sultation incidence with a high prescribing percentage
[APQI (a)] can equal a high consultation incidence with
a low prescribing percentage in the total amount of
prescriptions. We, therefore, present consultation inci-
dences for each diagnosis (Step 1), diagnosis-linked
prescription data and the outcomes of the APQIs
(Steps 2 and 3) from primary care networks in
Belgium, the Netherlands and Sweden.

The aim of this study is to evaluate the feasibility of
using routine care data from electronic patient records
(EPR) to analyse quality indicators for antibiotic pre-
scribing and to investigate whether the outcomes
could guide improvement strategies for antibiotic use
in the respective countries.

Methods

Design

We conducted a retrospective observational study of
primary care databases from three different countries.
Calculation of the APQI values requires databases with
information on patients’ gender, age, diagnosis and the
antibiotic prescribed, with diagnoses labelled according
to the revised second edition of International
Classification of Primary Care (ICPC-2-R) [9,10] and anti-
biotic prescriptions according to the Anatomical
Therapeutic Chemical (ATC) classification [11]. The
study period was 1 year (1 January until 31 December
2012). For each diagnosis, we determined whether or
not an antibiotic was prescribed, and which one. For
quality and internal validity reasons, we noted the per-
centage of antibiotic prescriptions not linked to a diag-
nosis. These were 40% for Belgium, 16% for the
Netherlands and 26% for Sweden.

Primary care databases

Belgian data were retrieved from the Intego Network,
providing anonymous routine healthcare data (office
hours of weekdays) from digital patient records of 51
general practices (94 GPs) located all over the region
of Flanders, which all use the same medical record
software (Medidoc) (Table 2). More details on the
Intego Network were described elsewhere [12,13]. The
Intego procedures were approved by the ethical
review board of the Medical School of the Catholic
University of Leuven under N� ML1723 and approved
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compliant with the law according to the Sectorial
Committee “Health” of the Belgian privacy commission
(decision no. 13.026, 19 March 2013).

Dutch data were retrieved from the Julius General
Practitioners Network, providing anonymous routine
healthcare data (office hours of weekdays) from digital
patient records of 45 general practices (160 GPs)
located in the centre of the Netherlands (Table 2). The
Julius General Practitioners Network, the extraction
and generation of the database were described else-
where [14]. In the Netherlands, one diagnosis might
represent more than one consultation, as consultations
for the same ICPC code within a pre-specified time
frame combine into one episode.

Swedish anonymised data were retrieved from all
52 general practices (212 GPs and interns/residents)

located in J€onk€oping County (office hours of week-
days), which all use a common medical record
(Cosmic), with a universal database (Table 2). More
than 95% of all encounters were labelled with an ICD
10 diagnostic code. The required ICD 10 codes were
converted into ICPC-2-R codes (see Supplement 1).

Consultation incidence and antibiotic prescriptions
per 1000 patient years

The numbers of consultations/episodes coded with
the diagnosis under study (ICPC-2-R code) (within age
and gender limits) were divided by the numbers of
patients (within the same limits) registered at
the participating general practices and multiplied
by 1000.

Table 2. Country specific data and characteristic of dataset.
Country Belgium Netherlands Sweden

Population in whole country (2012) (source: www.statista.com) 11.1 million 16.7 million 9.6 million
DIDa (year 2012) 29.8 11.3 14.1
PIDb (year 2009) 2.53 1.53 1.19
No. of practices in study 46 45 52
No. of GPs in study 94 160 212
Total no. of patients registered with the practices 113 549c 266 417 338 149
No. of consultations (diagnosis in study with gender and age limitations) 34 044 55 529 59 534
Total no. of consultations per 1000 PYd, (diagnoses in study with gender and age limitations) 341 329 243
Total no. of prescriptions per 1000 PYd (diagnoses in study with gender and age limitations) 189 170 138
aDefined daily dose (DDD) per 1000 inhabitants per day, Reference [6].
bNo. of packages per 1000 inhabitants per day, Reference [6].
cEstimated according to Reference [15].
dPY refers to the number of registered patients in the participating practices per year.

Table 1. List of proposed disease-specific APQIs in Europe.
No. Title Acceptable range (%)

1a. The percentage of patients aged between 18 and 75 years with acute bronchitis/bronchiolitis (ICPC-2-R: R78)
prescribed antibacterials for systemic use (ATC: J01)

0–30

1b. ¼ 1a. receiving the recommended antibacterials (ATC: J01CA or J01AA) 80–100
1c. ¼ 1a. receiving quinolones (ATC: J01M) 0–5
2a. The percentage of patients older than 1 year with acute upper respiratory infection (ICPC-2-R: R74)

prescribed antibacterials for systemic use (ATC: J01)
0–20

2b. ¼ 2a. receiving the recommended antibacterials (ATC: J01CE) 80–100
2c. ¼ 2a. receiving quinolones (ATC: J01M) 0–5
3a. The percentage of female patients older than 18 years with cystitis/other urinary infection (ICPC-2-R: U71)

prescribed antibacterials for systemic use (ATC: J01)
80–100

3b. ¼ 3a. receiving the recommended antibacterials (ATC: J01XE or J01EA or J01XX) 80–100
3c. ¼ 3a. receiving quinolones (ATC: J01M) 0–5
4a. The percentage of patients older than 1 year with acute tonsillitis (ICPC-2-R: R76) prescribed antibacterials for

systemic use (ATC: J01)
0–20

4b. ¼ 4a. receiving the recommended antibacterials (ATC: J01CE) 80–100
4c. ¼ 4a. receiving quinolones (ATC: J01M) 0–5
5a. The percentage of patients older than 18 years with acute/chronic sinusitis (ICPC-2-R: R75) prescribed

antibacterials for systemic use (ATC: J01)
0–20

5b. ¼ 5a. receiving the recommended antibacterials (ATC: J01CA or J01CE) 80–100
5c. ¼ 5a. receiving quinolones (ATC: J01M) 0–5
6a. The percentage of patients older than 2 years with acute otitis media/myringitis (ICPC-2-R: H71) prescribed

antibacterials for systemic use (ATC: J01)
0–20

6b. ¼ 6a. receiving the recommended antibacterials (ATC: J01CA or J01CE) 80–100
6c. ¼ 6a. receiving quinolones (ATC: J01M) 0–5
7a. The percentage of patients aged between 18 and 65 years with pneumonia (ICPC-2-R: R81) prescribed

antibacterials for systemic use (ATC: J01)
90–100

7b. ¼ 7a. receiving the recommended antibacterials (ATC: J01CA or J01AA) 80–100
7c. ¼ 7a. receiving quinolones (ATC: J01M) 0–5

J01: antibacterials for systemic use; J01AA: tetracyclines; J01CA: penicillins with extended spectrum; J01CE: b-Lactamase sensitive penicillins; J01EA: tri-
methoprim and derivatives; J01M: quinolone antibacterials; J01XE: nitrofuran derivatives; J01XX: other antibacterials.
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For Belgium, the number of registered patients for
the general practices was not available. Instead, we
used the number of patients contacting their general
practice over 1 year (90 839), according to the Intego
database, and multiplied by 1.25. The factor of 1.25
has been calculated by comparing national reimburse-
ment data with data from the Intego Network [15].

For each of the seven diagnoses we calculated the
number of antibiotic prescriptions per 1000 patient
years (PY) by multiplying the number of consultations
per 1000 PY (consultation incidence) by the percent-
age of prescriptions per diagnosis.

Disease-specific APQI

For seven acute infections (URTI, sinusitis, tonsillitis,
otitis media, bronchitis/bronchiolitis, pneumonia and
cystitis) labelled with ICPC-2-R codes R74, R75, R76,
H71, R78, R81 and U71, respectively (see Supplement
1 for the corresponding IDC-10 codes) ESAC proposed
three quality indicators: (a) the percentage of patients
(within specified age and/or gender groups) prescribed
an antibiotic; (b) the percentage of patients (within
specified age and/or gender groups) prescribed the
antibiotic recommended by the European consensus
and (c) the percentage of patients (within-specified
age and/or gender groups) prescribed quinolones [8].
For each of the 21 APQIs, a range of acceptable values
was proposed (Table 1). The acceptable ranges for (a)
the percentage of patients prescribed an antibiotic
were 0–20% for URTI, tonsillitis, sinusitis and otitis
media, 0–30% for bronchitis and 80–100% for pneu-
monia and cystitis. The acceptable range for (b) the
percentage of recommended antibiotic was 80–100%.
For (c) the percentage of patients prescribed a quin-
olone the acceptable range was 0–5%. The recom-
mended first-choice antibiotic for URTIs and tonsillitis
were b-lactamase sensitive penicillins, for acute bron-
chitis, sinusitis, media otitis and pneumonia penicillins
with extended spectrum, and for cystitis, nitrofurantoin
or trimetoprim. We compared the country’s APQI val-
ues with these proposed ranges of acceptable
values [8].

Exclusion of one indicator

In a previous study, it was found that the interpret-
ation of Indicator 7a (the percentage of patients
receiving an antibiotic for pneumonia) could be ham-
pered due to additional diagnostic investigations and/
or hospital referral before starting antibiotic treatment
[13]. Therefore, we present the figures for Indicator 7a

but excluded them from the overall quality
assessment.

Data were analysed using Microsoft Excel 2010 and
SPSS version 21 (SPSS Inc., Chicago, IL).

Results

Comparison of consultation incidences

For the seven diagnoses under study consultation inci-
dences varied between Belgium, the Netherlands and
Sweden, from 243 to 341 per 1000 registered patients
per year (PY) (Table 2). Consultation incidence for the
diagnoses URTI and bronchitis in Belgium were twice
as high compared to the Netherlands and Sweden
(Table 3). In the Netherlands, the consultation inciden-
ces of cystitis and sinusitis were higher than in the
other countries, while the consultation incidence of
tonsillitis in Sweden was twice of that in the
Netherlands. High consultation incidences were associ-
ated with high numbers of antibiotic prescriptions per
1000 PY per diagnosis (Table 3).

Comparison of quality assessment using APQI

Table 3 shows all APQI values for Belgium, the
Netherlands and Sweden. For the 20 APQIs in the ana-
lysis, 16, 10 and 9 values exceeded the respective
ranges of acceptable values. Using the antibiotics rec-
ommended in the national guidelines improved the
results of indicator b significantly, from 22 to 82% for
sinusitis in the Netherlands and from 41 to 94% for
cystitis in Sweden.

In Belgium, more than 60% of patients with bron-
chitis, tonsillitis, sinusitis or otitis media were pre-
scribed an antibiotic (Indicator a) (Table 3). For none
of these diagnoses was the use of recommended anti-
biotics within the proposed range of acceptable values
(Indicator b). For bronchitis, sinusitis, pneumonia and
cystitis, quinolone prescribing was higher than the
acceptable level of 5% (Indicator c).

The Netherlands deviated the most from the
acceptable ranges regarding the percentage of
patients receiving antibiotics for cystitis and the choice
of antibiotics for sinusitis.

More than 45% of patients with sinusitis, tonsillitis,
otitis media or bronchitis were prescribed an antibiotic
(Indicator a) (Table 3). For most of the indications, the
use of the recommended antibiotics was within or close
to the proposed range of acceptable values. The largest
deviations from the acceptable ranges were observed
for the treatment of URTI and sinusitis (Indicator b).
Only for cystitis was the 5% upper limit of acceptable
quinolone prescribing exceeded (Indicator c).
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In Sweden, more than 70% of the patients consult-
ing with sinusitis, tonsillitis or otitis media were pre-
scribed an antibiotic (Indicator a). (Table 3) On the
other hand, Sweden had the smallest proportion of
antibiotic prescriptions for bronchitis (33%) and URTIs
(8%). Less than half of the patients receiving antibiot-
ics for pneumonia and cystitis were prescribed the
APQI-recommended antibiotics (Indicator b). None of
the indications exceeded the 5% upper limit of accept-
able quinolone prescribing (Indicator c).

Comparison of number of prescriptions
per 1000 PY

By combining consultation incidence and prescribing
percentage, the numbers of prescriptions for the indi-
vidual diagnoses can be calculated per 1000 PY, which
is also presented in Table 3. Belgium had the highest
number of prescriptions per 1000 PY for URTIs and
bronchitis, the Netherlands for sinusitis and cystitis, and
Sweden for tonsillitis and pneumonia. For otitis media
this number was roughly similar for all three countries.
For all RTIs including AOM, the Netherlands, Sweden
and Belgium had 73, 80 and 150 prescriptions per 1000
PY, respectively. This difference is probably even larger
given the higher percentage of prescriptions without a
linked diagnosis in Belgium. For cystitis the number of
prescriptions per 1000 PY were 105, 68 and 39,
respectively.

Discussion

Main findings

We found that it was feasible to calculate the APQIs
from routine data originating from EPR. For bronchitis
and URTIs, the consultation incidence in Belgium was
twice that of Sweden and the Netherlands. In Sweden,
it was more common to consult for tonsillitis, and in
the Netherlands for sinusitis and cystitis. GPs in the
Netherlands and Sweden prescribed fewer antibiotics
for RTIs than those in Belgium. We also noted that
diagnoses with high consultation incidences resulted
in high antibiotic prescribing measured per 1000 PY.

The results of the APQIs deviated from the pro-
posed European ranges of acceptable values in 16, 10
and 9 out of the 20 indicators in Belgium, the
Netherlands and Sweden respectively (Table 3).

Percentage of patients prescribed an antibiotic
(Indicator a)

Results of this quality indicator showed that values
deviated from the proposed acceptable ranges in all
countries for sinusitis, tonsillitis, otitis media andTa
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bronchitis. Only for URTIs in the Netherlands and
Sweden were they within the proposed range, and for
cystitis in Belgium and Sweden. Since the consultation
incidences for each of the seven studied diagnoses
varied substantially between the countries, the per-
centage of patients treated with an antibiotic
(Indicator a) is not a valid instrument to compare pre-
scribing quality between countries. A high consultation
incidence but low prescribing percentage could result
in the same number of prescriptions per 1000 PY as a
low consultation incidence with a high prescribing
percentage. Therefore, a better appreciation of the
rate of antibiotic prescribing would be the number of
prescriptions per given diagnosis, per 1000 registered
patient [16].

The consultation incidence is influenced by several
factors such as health care organisation, physician
availability, public knowledge, requirements for sick
notes, patient fee to consult a GP, as well as cultural
differences [17]. In Sweden and the Netherlands, all
patients call the general practice where a nurse will
decide whether the patient needs an appointment
with a physician, or can simply be advised on self-
treatment, which might explain the relatively low
number of consultations in those two countries.
Consultation incidences could also be influenced by
consultation fees per consultation (Belgium and
Sweden) and the need for sickness certification within
the first week of sick-leave (Belgium). The public know-
ledge about correct antibiotic use and antimicrobial
resistance is slightly higher in Sweden than the other
countries, which might decrease patients’ demands for
antibiotic treatment [18]. Illness perception and dis-
ease labelling differs, so that an episode of URTI in
Belgium was referred to as bronchitis by the patients
and antibiotics was used more often, while in the
Netherlands it was called common cold [19].

Belgium is known to be a higher prescribing coun-
try with 2.53 packages per 1000 inhabitants per day
(PID) compared to the Netherlands (1.53 PID) and
Sweden (1.19 PID). We present PID values from 2009
as those are the most recent figures available for com-
parison between the three countries [20] (Table 2).
This large difference in antibiotic prescribing between
the countries was not identified in our data. Notably,
however, 40% of the antibiotic prescriptions were not
linked to a diagnosis in the Belgian data, and hence
not part of our analysis, which might explain the less
pronounced differences in our study. However, we
clearly found more deviance from the proposed qual-
ity targets in Belgium, except for cystitis. The cystitis
incidence was very low in Belgium compared to the
other countries. The highest prescribing percentages

in Belgian data were seen for bronchitis and URTIs,
and since the consultation incidences for these two
diagnoses were high as well, significantly higher num-
bers of prescriptions per 1000 PY were found as com-
pared to the other countries. Hence, bronchitis and
URTIs could be areas for further attention and possible
intervention in order to improve antibiotic use in
Belgium.

In the Netherlands, the prescribing percentages
were higher than recommended for bronchitis, tonsil-
litis, sinusitis and AOM, and lower than recommended
for cystitis. However, since the consultation incidences
were low for all these diagnoses except for sinusitis,
the numbers of prescription per 1000 PY were low.
The fact that multiple consultations (within a 2 week
period) for the same ICPC code account for only one
episode in the Netherlands could have affected these
figures, i.e. producing lower consultation incidences,
and higher prescribing percentages when measured
per episode instead of by consultation. Counting in
episodes, however, does not affect the number of pre-
scriptions per 1000 PY per diagnosis. The high use of
antibiotics for cystitis has been noted earlier and the
authors suggest further studies regarding adequate
pain medication, enhanced diagnostic procedures and
delayed prescribing [21].

Swedish figures showed higher prescribing percen-
tages for AOM, sinusitis and tonsillitis compared to the
other countries. Due to low consultation incidences,
however, the prescription per 1000 PY was the same as
in the other countries for AOM and actually lower than
the other countries for sinusitis. For tonsillitis, the pre-
scribing per 1000 PY was three times higher than in the
Netherlands. The frequent use of rapid tests for Group
A streptococci for sore throat in Sweden has been
questioned and might have influenced consultation
behaviour, and therefore tonsillitis has been identified
as a target to improve antibiotic prescribing in Sweden
[22,23]. Consequently, in late 2012, the national guide-
lines were revised in order to improve the selection of
patients given antibiotic treatment [24]. Analysis of GPs’
adherences to guidelines has been made in order to
understand the reasons why the prescribing rate is
high for tonsillitis in Sweden [25,26].

Percentage of patients receiving the
recommended antibiotic (Indicator bþ c)

Sixteen of the APQI values for percentage recom-
mended antibiotics (Indicator b values for seven diag-
noses for three countries) deviated from the proposed
acceptable ranges. The outcome of this quality indica-
tor was clearly influenced by differences in
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recommendations between the national guidelines
and the European consensus the APQI are based on.
This was the case for sinusitis in the Netherlands (dox-
ycyclin and amoxicillin are recommended) and in
Sweden for cystitis (mecillinam and furantoin are rec-
ommended) and sinusitis and pneumonia (penicillin V
is recommended) [27,28]. Using the antibiotics recom-
mended by the national guidelines affected the results
of indicator b significantly, which suggests that the
antibiotic treatment advised by the national guidelines
needs to be considered when interpreting APQI
Indicator b.

The results of Indicator c were mainly of concern for
Belgium, as the quinolone prescribing percentage
exceeded the proposed 5% for four out of the seven
diagnoses. Quinolone consumption is important to moni-
tor, as it is a strong driver of bacterial resistance [29].

Reducing prescribing for URTIs and bronchitis in
Belgium as well as decreasing the use of broad-spec-
trum antibiotics including quinolones would be the
suggested strategy to improve antibiotic use according
to the results of the APQIs.

Limitations of the study

We analysed data from routine daily primary care dur-
ing office hours and out-of-hours consultations were
not included, which could underestimate the antibiotic
prescribing. The data used for comparison in this study
were based on different databases and there may be
inter-country variations in the recording of diagnoses
and the efficiency and completeness of data recording.
The extent of missing consultations cannot be eval-
uated, but the number of prescriptions not linked to a
diagnosis, 40% for Belgium, 16% for the Netherlands
and 26% for Sweden, shows that data are incomplete.
Analysis of Swedish data showed that cystitis-related
antibiotics were over-represented in the prescriptions
not linked to a diagnosis, and including these would
have increased the cystitis consultation incidence to
approximate that of the Netherlands. Especially for
cystitis, where patients do not need to see a GP, there
may be differences in whether and how a prescription
after a telephone consultation, or after history taking
and a diagnostic test performed by the practice assist-
ant/nurse, is registered with a diagnosis in the data-
base. This could underestimate the consultation
incidence and the prescribing for cystitis. Another
explanation for the seemingly low consultation inci-
dence and antibiotic prescribing for cystitis in Belgium
is that the standard packages for nitrofurantoin con-
tain tablets for treating three to four episodes, so the
patient can self-treat new episodes without contacting

the general practice. In the context of national data as
well, we believe that our data have acceptable validity
for evaluating prescribing quality for RTIs, but have
limitations regarding cystitis.

Delayed prescribing could cause overestimation of
the consumption of antibiotics if there were many pre-
scriptions not collected by the patients. However, we
believe that the strategy of delayed prescribing is
used only to a limited extent, as it is not actively pro-
moted in these countries [30]. Nevertheless, we should
keep in mind that prescribing does not equal con-
sumption, as was clearly shown for antibiotics pre-
scribed for lower RTI by Francis et al. [31], and
especially true in high prescribing settings.

Studies have shown that physicians’ adherence to
diagnostic coding systems is low due to the lack of
clinically important diagnoses in the systems [32]. In
situations where a diagnosis is better registered for
treated patients than for untreated, there is a risk of
overestimating the provision of treatment, which could
be applicable for infectious diagnoses [33]. There could
be differences between countries regarding physicians
who use diagnosis to justify prescribing decisions,
such as labelling bronchitis as pneumonia, which
would underestimate the antibiotic prescribing for
bronchitis. We must also be aware of possible case
mix differences between the populations and that
these can affect our data [34]. However, we believe
the impact will be limited. In a recent European obser-
vational study on the management of lower RTI, con-
trolling for case mix was not able to explain the huge
variation in antibiotic prescribing [35].

Previous studies attempting to develop useful qual-
ity indicators have had difficulties in finding consensus
and international validity [36–38]. For the APQI devel-
oped by ESAC and based on European consensus, we
have shown that it is feasible to calculate values from
primary care databases from more than one country
[8,13]. Our findings, reflecting differences in practice
between countries, will hopefully stimulate further
national work on quality improvement. Ultimately, the
concurrent validity of quality indicators should be
tested against a gold standard [39,40].

Conclusion and further direction

APQIs are developed to assess the quality of antibiotic
prescribing in primary care using diagnosis-linked pre-
scription data, and to allow comparison between
European countries. The APQIs could provide direction
for improvement strategies such as public campaigns,
physician education or organisational changes in
healthcare. However, completeness of data,
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incorporation of consultation incidence and the
nationally recommended antibiotics, knowledge of
each country’s specific organisation and praxis, espe-
cially for cystitis, are essential for proper interpretation
of APQI values. Then APQIs could represent a useful
tool to evaluate and compare prescribing quality in
primary care antibiotic internationally.
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