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Objectives: To obtain detailed information on current prescribing rates of antibiotics for respiratory
tract infections (RTIs) in Dutch general practice and its relation with age and respiratory tract clinical
entities.

Methods: We assessed the mean proportion of antibiotics prescribed for RTIs per age group, contact-
based and population-based using all patient contacts concerning RTIs in the year 2000 selected from
the IPCI database, containing information on general practice consultations of 235 290 patients.

Results: In one-third of all contacts concerning RTIs, antibiotics were prescribed, with much variation
between age groups and clinical entities. For children (0–15 years) and the elderly (over 75 years), the
lowest contact-based percentages of prescribed antibiotics for RTIs were found, while population-
based, children of age 0–5 years received far more antibiotics for RTIs. High prescribing rates were
seen in patients with sinusitis-like complaints (67%) or pneumonia (78%), whereas low rates were
found for patients with upper RTIs (16%).

Conclusions: Potential over-prescribing of antibiotics for RTIs occurs in the age group 31–65 years,
not in children and the elderly, and in patients with upper RTIs, sinusitis and most likely acute bronchi-
tis (contact-based). The management of these subgroups of patients should be addressed in quality
assurance programmes. Children and the elderly visit the GP much more often than adults, which can
be explained by more frequent (children) or more severe (elderly) RTI morbidity, but in proportion they
do not receive more antibiotics.
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Introduction

About two-thirds of antibiotic prescriptions in general practice
are for respiratory tract infections (RTIs).1 Over the last decade,
general practitioners (GPs) have been encouraged to prescribe
more rationally and to follow evidence-based guidelines when
prescribing antibiotics.2 However, implementation of guidelines
in this field has proven to be difficult.3 Quality assurance
programmes are needed to enhance rational antibiotic use. To
tailor such activities to relevant issues in this field, detailed

information on current antibiotic prescribing for RTIs, including
patient age, is needed.

Population-based studies in the Netherlands as well as in the
UK found that antibiotic prescribing rates are highest in children
aged 0–4 years and in the elderly (over 75 years).4,5 High anti-
biotic prescribing rates are especially seen in children with RTIs,
despite recommendations not to prescribe antibiotics for such
indications.6

The purpose of this study was to obtain detailed information
on current prescribing rates of antibiotics for RTIs in Dutch
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general practice and examine its relation with age and respirat-
ory tract clinical entities.

Materials and methods

Data for this study were retrieved from the Integrated Primary Care
Information (IPCI) database. This database, maintained by the
Department of Medical Informatics at the Erasmus MC—University
Medical Center Rotterdam in the Netherlands, is a longitudinal
observational GP research database that contains data from compu-
ter-based patient records from about 80 GP practices throughout the
Netherlands. In the Netherlands, inhabitants are registered with a
single GP, who acts as a gatekeeper to secondary care. GPs partici-
pating in the IPCI project are fully automated. Hence, records from
each GP can be assumed complete for an individual patient. As of
January 2000, 150 GPs were providing data to the IPCI database on
an ongoing basis. The number of patients in 2000 amounted to
235 290. The database contains information on patient demographics
(age, gender, insurance type), symptoms and diagnoses [in free text
and using the International Classification of Primary Care (ICPC)
codes7], medication prescriptions [coded according to the Anato-
mical Therapeutical Chemical (ATC) classification8], indications for
therapy, referrals and specialist letters. The system complies with
European Union guidelines on the use of medical data for research.9

The study period encompassed the year 2000. Our source popu-
lation comprised all patients who were registered in the year 2000
with one of the participating GPs. Patients from GPs who provided
data only for a part of the year 2000 were excluded. From this popu-
lation, we selected all patients with at least one RTI as diagnosed by
the GP in the year 2000. We used a stepwise approach to select all
patient records related to an RTI during the study period. Eligible
patient records included surgery encounters, home visits and tele-
phone contacts.

In a first step, a sensitive search strategy was carried out in
patients’ medical notes and problem lists (lists of main medical pro-
blems of the patient, which the GP wants to be aware of during any

patient encounter) to identify all records pertaining to RTI. This

search included all relevant ICPC codes and related free text words,
which were specified for each clinical entity (Table 1).

In a second step irrelevant records, such as specialist letters and

negations of the free text word (e.g. no, not, never), were excluded.
If a contact was selected because of a free text word only, and this

contact also included an ICPC code which was not related to the
specific respiratory tract clinical entity, this contact was excluded,
because the RTI was assumed to be a secondary health problem. In

the case of two RTI ICPC codes or two RTI free text words (in
most cases both a symptom and a diagnosis), the contact was cate-
gorized as a diagnosis.

RTI contacts were described by patient characteristics (gender,
age, insurance type), type of contact and antibiotic medication

(ATC codes starting with J01) prescribed during the contact. All
RTI contacts were categorized into clinical entities (ear, upper res-
piratory tract, sinus, throat, pneumonia, and cough/bronchitis), and

were classified as symptoms or as diagnoses (Table 1).

Analysis

Antibiotic prescribing was calculated as the number of RTI-related
contacts in which antibiotics were prescribed divided by the number

of RTI-related contacts in an age group (contact-based). In addition,
we divided the number of patients per age group in whom an anti-
biotic was prescribed for an RTI by the total number of patients in

that age group (population-based). Furthermore, we calculated the
mean number of RTI contacts in the year 2000 per 5-year age

groups; 5 year age groups were used because of comparability with
literature. We determined the age groups on 1 July 2000. Sub-
sequently, we calculated the mean contact-based antibiotic use in

four age groups per RTI clinical entity. Age groups in this calcu-
lation were classified as pre-school children (0–4 years), school
children (5–12 years), adolescents and adults (13–64 years) and

elderly (65+ years). This was done because GPs frequently use this
classification, in which every age group has its specific RTIs. Age

Table 1. International Classification of Primary Care codes with free text words for symptoms and diagnoses per respiratory

tract clinical entity

Clinical entity Symptoms Diagnoses

Upper respiratory tract
Ear H01: earache/ear pain H71: acute otitis media

H02: hearing complaints H72: serous otitis media
H04: discharge/blood from ear H73: eustachian salpingitis
H29: other symptoms/complaints of ear H74: chronic otitis media

H77: perforation tympanic membrane
Upper respiratory tract R07: sneezing/nasal congestion R74: upper respiratory infection/head cold

R08: other symptoms of nose R83: other infections respiratory system
Sinus R09: symptoms/complaints sinus R75: sinusitis acute/chronic
Throat R21: symptoms/complaints throat R76: tonsillitis acute

R22: symptoms/complaints tonsils R77: acute laryngitis/tracheitis/croup
R90: hypertrophy/chronic infect tonsils

Lower respiratory tract
Pneumonia R81: pneumonia
Cough/bronchitis R01: pain attributed to respiratory system R71: whooping cough

R02: dyspnoea R72: strep-throat/scarlet fever
R03: wheezing R78: acute bronchitis/bronchiolitis
R05: cough R79 or R91: chronic bronchitis
R25: abnormal sputum/phlegm
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below 12 years for example is a contra-indication for some anti-

biotics. x2 statistics were used to compare antibiotic prescribing

rates between categories.

Results

The study population consisted of 42 726 patients with at least
one contact concerning RTIs in the year 2000 (18% of all
patients in the year 2000). In all, there were 64 735 RTI contacts,
resulting in a mean of 1.5 (S.D. 1.0) contacts per patient. Sixty-
one percent of all relevant contacts had an ICPC code for RTI,
the remaining being based on free text words. Most patients
were female (56%) and mean age of the patients was 33 years
(range: 0–102) (Table 2). Most of the contacts were surgery
encounters (82%), 8% were telephone contacts and 5% were
home visits. In 5% the type of contact was not specified.

Overall, antibiotics were prescribed in almost one-third of all
RTI contacts (31%, Table 3). The lowest contact-based percen-
tages of antibiotics prescribed were found in children (0–15
years) and in the elderly (over 75 years) (Figure 1), who both

received an antibiotic in about 25% of RTI contacts. The highest
antibiotic prescribing rates (in almost 35% of RTI contacts)
were seen for patients aged 31–65 years. Relating the number of
patients receiving at least one antibiotic prescription for an RTI
in the year 2000 to the total patients per age group in that year,
children of age 0–5 years received by far the most (Figure 2,
population-based). Figure 3 shows that these children also have
the highest contact rate for RTIs.

In contacts with a respiratory diagnosis, 46% resulted in an
antibiotic prescription, compared with 13% in contacts with res-
piratory symptoms only (Table 3). There was considerable vari-
ation in contact-based antibiotic prescribing rates between the
clinical entities. High prescribing rates were seen in patients
with sinusitis-like complaints (67%) or pneumonia (78%),
whereas low rates were found for patients with upper RTIs
(16%) (Table 3).

There was no difference in contact-based antibiotic prescrib-
ing between male and female patients, nor between patients with
different types of insurance (Table 3), nor between different
types of contact.

Table 2. Characteristics of patients with at least one respiratory

tract infection contact in the year 2000

Patient characteristics
(n = 42 726) Number (%)

Gender male 18 796 (44)
female 23 930 (56)

Age 0–4 years 6811 (16)
5–12 years 3836 (9)
13–64 years 26 300 (62)
over 65 years 5779 (13)

Insurance typea sickness fund 26 689 (62)
private 14 775 (35)

aMissing, 1262 (3%).

Figure 1. Percentage of respiratory tract infection contacts in which anti-

biotics were prescribed, by age group (contact-based).

Figure 2. Percentage of patients who received an antibiotic for respiratory

tract infections, by age group (population-based).

Figure 3. Mean number of respiratory tract infection contacts per patient, by

age group.
Table 3. Antibiotic prescribing rates in respiratory tract clinical

entities in the year 2000 (contact-based)

Number of
RTI contacts

Number of antibiotic
prescriptions [antibiotic
prescribing rate (%)]

Diagnoses 35 673 16 256 (46)
Symptoms 29 062 3854 (13)

Ear 6536 2131 (33)
Upper respiratory tract 13 072 2092 (16)
Sinus 7284 4875 (67)
Throat 11 156 3645 (33)
Pneumonia 1043 811 (78)
Cough/bronchitis 25 644 6556 (26)

Gender
male 28 236 8718 (31)
female 36 499 11 392 (31)

Insurance type
sickness fund 40 759 12 327 (30)
private 21 918 7007 (32)

Total/mean 64 735 20 110 (31)
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Figure 4 shows the contact-based antibiotic prescribing rates
in four age groups for different clinical entities of RTI. Overall,
children (0–12 years) received antibiotics less often (25% of
contacts) than adolescents and adults (over 13 years) (34% of all
contacts) (x2 = 506, df = 1, P < 0.001). This trend was also seen
for upper RTIs (x2 = 175, df = 1, P < 0.001) and cough/bronchitis
(x2 = 129, df = 1, P < 0.001). On the other hand, children of age
0–4 years with ear complaints received more antibiotics (38%)
than older patients with ear complaints (27%) (x2 = 86, df = 1,
P < 0.001). In throat complaints the elderly (over 65 years)
received less antibiotics than younger patients (x2 = 24, df = 1,
P < 0.001). In cases of sinusitis-like complaints and pneumonia,
age made no significant difference for antibiotic prescribing.

Discussion

In one-third of all contacts concerning RTIs, antibiotics were
prescribed, with a considerable variation between different age
groups and clinical entities. Surprisingly, for children (0–15
years) and the elderly (over 75 years), the lowest contact-based
antibiotic prescribing rates for RTIs were found. Population-
based, children of age 0–5 years received by far the most anti-
biotics for RTIs, probably due to a high frequency of RTI
contacts in this age group. The highest contact-based antibiotic
prescribing rates for RTIs were observed between the ages of 31
and 65. There was considerable variation in contact-based anti-
biotic prescribing rates between different age groups and clinical
entities.

The validity of the results depends on the completeness and
quality of the data used. Prescription records in the IPCI data-
base can be assumed to be complete since participating GPs are
not allowed to write paper prescriptions. Therefore, prescription
rates of antibiotics in this study can be considered complete. In
addition, GPs who keep patient records on a computer do not
differ much from GPs with patient records on paper.10

ICPC codes and free text words were used to select contacts
concerning RTIs. GPs who provide data to the IPCI database,
are requested to use ICPC codes. However, for this analysis,

39% of the RTI contacts did not have an ICPC code, which
emphasizes the importance of searching free text words in iden-
tifying RTI contacts. By excluding irrelevant contacts we
attempted to minimize the number of false-positive contacts, but
a certain amount of misclassification cannot be avoided. We
were unable to differentiate between multiple visits pertaining to
the same RTI episode, which may have caused an underestima-
tion of the antibiotic prescribing rate. From a recent study, we
know that 95% of all upper RTI episodes presented to general
practice consist of only one contact with the GP. In lower RTIs,
it would be somewhat lower, around 90%. So, the underestima-
tion will not be more than 10%.

Population-based, children (0–5 years) received by far the
most antibiotics for RTIs, but per contact, children were less
likely to receive antibiotics, just like the elderly (over 75 years).
Children and the elderly visit the GP more often than adults,
probably because of more frequent (children) or more severe
(elderly) RTI morbidity, but RTI visits less often result in anti-
biotic prescriptions. Low contact-based antibiotic prescribing
rates for children with RTIs,11 and a low antibiotic prescribing
rate for the elderly (over 64 years)12 were also found in the
USA. Some studies found no association between antibiotic pre-
scribing rates and patient age in cases of RTIs, but these studies
excluded children.13,14

We did not find a high population-based antibiotic prescrip-
tion for the elderly (over 65 years), whereas others did.4,5 Prob-
ably this is because our population only comprised patients in
general practice and not patients in institutes, such as homes for
the aged, where antibiotics are often prescribed.15

The high contact-based antibiotic prescribing rate for RTIs in
adults (31–65 years) could be explained by the fact that these
are mainly working people. Perhaps these patients ask for an
antibiotic more often or the GP feels the patient’s pressure to
prescribe an antibiotic.

In general, Dutch prescribing rates of antibiotics are relatively
low compared to other European Union countries,16 the USA17

and Canada.18

The mean prescription rates for children with RTIs in this
study are rather similar to those found in Dutch studies 10 years
ago.19 In Germany, antibiotic prescribing rates for children with
RTIs are similar,20 but in the USA6 and Canada21 they are nearly
twice as high.

There was a considerable variation in antibiotic prescribing
rates between the different clinical entities. This relation
between antibiotic prescribing rates and diagnoses has been
found before.14,17,22 The varying role of bacterial and viral infec-
tions between clinical entities may be an explanation. The vast
majority of upper RTIs have a viral aetiology,23 whereas for
lower RTIs this is about 60%.24

We compared the contact-based antibiotic prescribing rates of
Figure 4 with estimates of evidence-based antibiotic prescribing
rates for RTIs that de Melker made several years ago25 [based
on the guidelines of the Dutch College of General Practice
(Table 4)]. This revealed that antibiotics were over-prescribed in
cases of upper RTIs, because for these clinical entities no anti-
biotics are indicated. For ear complaints the indications for anti-
biotics are more stringent for older than for younger children.
Overall, appropriate prescription rates for otitis media should be
around 15%. In line with current guidelines we saw that anti-
biotic prescribing rates in children with otitis media decreased
with age. The indications for antibiotic treatment in tonsillitis

Figure 4. Antibiotic prescribing for respiratory tract clinical entities in four

age groups (contact-based).

Prescribing antibiotics for respiratory tract infections

1119



are rather stringent and the relatively low prescribing rates are
therefore plausible, close to de Melker’s estimate of 30–40%.
The finding that the elderly (over 65 years) with throat com-
plaints received less antibiotics than younger patients (contact-
based) is not supported by the literature. In cases of sinusitis-like
complaints or pneumonia, contact-based antibiotic prescribing
was not related to age. This may be because of the weight GPs
give to these complaints, irrespective of patient age. In cases of
sinusitis, the antibiotic prescribing rates are high compared to
the estimation of de Melker that only 10% of antibiotics pre-
scribed for sinusitis would be appropriate. For pneumonia, the
antibiotic prescribing rates appeared to be low, because anti-
biotics are always indicated for this diagnosis. These relatively
low antibiotic prescribing rates are most likely a consequence of
including pneumonia-related follow-up visits. In cases of cough/
bronchitis the antibiotic prescribing rates are not supported by
the guidelines. This can be explained by the fact that the guide-
line about cough/bronchitis was not published at the time the
consultations in the IPCI database were registered. Based on
these data, it is difficult to state whether antibiotics are under- or
over-prescribed, because we do not know the clinical factors of
the patients (e.g. severity of illness, fever, duration of com-
plaints). Recently, we finished a project about clinical determi-
nants of under- and over-treatment of antibiotics for RTIs in
general practice. Data will be published in the near future.

In conclusion, potential over-prescribing of antibiotics for
RTIs occurs in the age group 31–65 years and in patients with
upper RTIs, sinusitis and most likely acute bronchitis (contact-
based). The management of these subgroups of patients should
be addressed in quality assurance programmes. In developing
these programmes, more information is needed on the reasons
for inappropriate antibiotic use in certain groups of patients.

Acknowledgements

We thank Peter Zuithoff for his statistical assistance. The Dutch
Health Care Insurance Board (College voor Zorgverzekeringen)
financed this study. None of the authors had any conflicting
interests.

References

1. Sampers, G. H. M. A. & Sturm, A. W. (1990). Antimicrobiële
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