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Abstract

Background: When patients with gastroenteritis (GE) seek health care, they are generally managed 
in primary care. Little is known about the use of antibiotic treatment in these cases.
Objective: The aim of this study was to investigate time trends and patient characteristics 
associated with antibiotic treatment for GE in Norwegian primary care in a 10-year period.
Methods: We linked data from two nationwide registries, reimbursement claims data from 
Norwegian primary care (the KUHR database) and The Norwegian Prescription Database, for the 
period 2006–15. GE consultations were extracted, and courses of systemic antibiotics dispensed 
within 1 day were included for further analyses.
Results: Antibiotic treatment was linked to 1.8% (n = 23 663) of the 1 279 867 consultations for 
GE in Norwegian primary care in the period 2006–15. The proportion of GE consultations with 
antibiotic treatment increased from 1.4% in 2006 to 2.2% in 2012 and then decreased to 1.8% in 
2015. Fluoroquinolones (28.9%) and metronidazole (26.8%) were most frequently used. Whereas the 
number of fluoroquinolones courses decreased after 2012, the number of metronidazole courses 
continued to increase until year 2015. The antibiotic treatment proportion of GE consultations was 
lowest in young children and increased with increasing age.
Conclusion: Antibiotic treatment is infrequently used in GE consultations in Norwegian primary 
care. Although there was an overall increase in use during the study period, we observed a reduction 
in overall use after year 2012. Young children were treated with antibiotics in GE consultations less 
frequent than older patients.
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Introduction

Gastroenteritis (GE) is a common disease worldwide. In high-income 
countries, most episodes of GE are self-limiting without need of med-
ical attention (1–4). Those seeking health care services are generally 
managed in primary care, accounting for about 130 000 consultations 
(0.9% of all primary care consultations) annually in Norway (5).

Studies from Northern European countries have shown that in 
primary care the infective agents are most commonly either viruses 

or cannot be identified (6–9). Norwegian guidelines and international 
recommendations state that antibiotics should be avoided for the 
treatment of GE in primary care (10,11). For most causal microbes, 
antibiotics are not shown to shorten the symptomatic phase of GE 
and, in some cases, could contribute to a more serious outcome 
(12,13). However, specific antibiotic treatment is recommended for 
certain gastrointestinal infections, especially in the hospital setting 
(11,14). In 2015, the Norwegian Government launched the Action 
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Plan to Fight Antimicrobial Resistance in the Health Care Services 
(15), with the target of reducing total sales of antibiotics in human 
medicine by 30% within the year 2020 when compared with the level 
in 2012 (16). By 2015, an 11% reduction was already observed (17).

In high-income countries, GE is seldom treated with antibiotics 
in primary care, with prescribing proportions ranging from 5% to 
11% varying between countries (18–22). In the current study, we 
use complete national registry data with the aim to investigate time 
trends and patient characteristics associated with antibiotic treat-
ment for GE in Norwegian primary care from 2006 to 2015.

Materials and methods

Primary care in Norway
All residents in Norway are entitled to be on the patient list of a 
GP, and 99% of the population was registered to this service in 
2015 (23). Most consultations in primary care, including daytime 
emergency consultations, are carried out in general practice sur-
geries during regular opening hours. In addition, emergency med-
ical services are organized as out-of-hour (OOH) services with GPs 
on duty in the municipalities or as 24-hour emergency services in 
larger cities. In the management of infectious diseases, point-of-care 
C-reactive protein (CRP) testing is widely used in general practice 
and OOH services in Norway (24). GPs play a key role in certifying 
all sorts of sickness absence. Most employees will need documen-
tation from a physician for sick leave exceeding three days. For in-
fection control reasons, it is advised to issue sickness certificates to 
GE patients in specific work situations independent of the clinical 
manifestation and possible loss of function (food production and 
preparation, patient contact) (25).

We linked data from two national registries for the 10-year 
period 2006–15: Reimbursement claims data from Norwegian pri-
mary care (the KUHR database) and the Norwegian prescription 
database (NorPD).

The KUHR database
Reimbursement claims data from both daytime general practice and 
OOH services are registered in the national KUHR database. The 
reimbursement claims include information about service type (gen-
eral practice or OOH service), patient (unique personal identifier 
defining age and sex) and time for the consultation and diagnoses 
(International Classification for Primary Care [ICPC-2] codes) for 
each contact. Reimbursed procedures, such as point-of-care CRP 
testing and issuing of sickness certificates, are also included in these 
data, whereas no specific codes exist for microbiological testing of 
stool samples.

In this study, we used data from all consultations by attendance 
in general practice and OOH services. Home visits, and consult-
ations made electronically or by telephone, were not included in the 
data set extracted from KUHR. For administrative reasons, daytime 
activity data from the 24-hour emergency services in Bergen (the 
second largest city in the country with 5% of the total population) 

are not registered in the KUHR database, and thus not part of 
this study.

We defined a gastroenteritis consultation (‘GE consultation’) 
as a consultation with one or more of the following ICPC-2 
codes: ‘D11 Diarrhoea’, ‘D70 Gastrointestinal infection‘ and ‘D73 
Gastroenteritis, presumed infection’. ‘D70 Gastrointestinal infection’ 
represent the most detailed level of diagnostic codes for gastrointes-
tinal infections. We categorized patient age in the KUHR database 
into the following 10 categories: 0–4, 5–14, 15–24, 25–34, 35–44, 
45–54, 55–64, 65–74, 75–84 and ≥85 years.

The Norwegian Prescription Database
The NorPD is a complete registry of all prescription drugs dispensed 
from pharmacies in Norway. Drugs used for treatment of inpatients 
in hospitals and nursing homes are not registered in NorPD. NorPD 
contains information about the patient (pseudonym unique per-
sonal identifier), time for dispensing and information about the 
drug [Anatomical Therapeutic Chemical (ATC) classification system 
code]. We used data from the NorPD for all prescribed systemic 
antibiotic courses dispensed from pharmacies in Norway during the 
10-year period, 2006–15.

We defined ‘course of antibiotics’ as a course of a prescribed sys-
temic antimicrobial drug dispensed from a pharmacy and registered 
in the NorPD with the following ATC codes: ‘J01 Antibacterials for 
systemic use’, ‘A07AA09 Vancomycin’ or ‘P01AB01 Metronidazole’. 
We categorized antibiotics as either ‘GE relevant’ or ‘not GE rele-
vant’, as we found it necessary to make this divide to further inter-
pret the data. According to Norwegian and international guidelines, 
we defined the following antibiotics as relevant for treatment of 
gastrointestinal infections (‘GE relevant’): fluoroquinolones, metro-
nidazole, macrolides, tetracycline, trimethoprim-sulphamethoxazole 
and vancomycin. All other antibiotics were defined as ‘not GE rele-
vant’. When a GE consultation is linked to ‘not GE relevant’ anti-
biotics this can result from both inappropriate prescribing and 
misclassification in our data set (for example prescribing made for 
other diseases than GE). Additionally, we defined the following as 
urinary tract infection antibiotics (‘UTI antibiotics’), as their only 
indication is UTI: pivmecillinam, mecillinam, trimethoprim, nitro-
furantoin and metenamin.

Linking of data sets
The consultation data from the KUHR database were linked to the 
drug prescription data from NorPD by the patients’ pseudonym 
unique personal identifiers.

Due to privacy concerns, the Norwegian Data Protection 
Authority would not accept original dates coupled with patient data. 
These were therefore replaced by Statistics Norway with a random 
reference date unique for each patient, from which the time of each 
registration in this dataset refers to.

A course of antibiotics was considered as linked to a consult-
ation in primary care when the prescribed drug was dispensed from 
the pharmacy at the same day or the day after the consultation. We 

Key Messages

• Antibiotics for gastroenteritis are infrequently used in Norwegian primary care.
• Antibiotics usage increased from 2006 to 2012, followed by decrease through 2015.
• Metronidazole and fluoroquinolones were most frequently used.
• Children were least frequently treated with antibiotics for gastroenteritis.
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extracted all GE consultations, and the courses of antibiotics linked 
to these consultations, for analyses. Both antibiotics defined as ‘GE 
relevant’ and ‘not GE relevant’ were included as treatment for GE in 
the analyses, except for the following two categories: (i) Courses of 
antibiotics (both ‘GE relevant’ and ‘not GE relevant’) linked to con-
sultations with a co-diagnosis (other than D11, D70 or D73) likely 
to explain the prescription (Supplementary Table S1) and (ii) courses 
of ‘UTI antibiotics’. These courses were excluded as treatment for 
GE, and consultations linked to these were included as GE consult-
ations without antibiotic treatment in the analyses (Fig. 1).

Statistics
We calculated the proportion of GE consultations that were followed 
by antibiotic treatment. Patient characteristics, use of CRP and issuing 
of sickness certificates were compared between GE consultations with 
and without antibiotic treatment and between GE consultations in 
general practice and in OOH services. We explored time trends in the 
use of different antibiotics as treatment for GE. The data were ana-
lysed using StataSE 16.1 and Microsoft Excel for Windows 365 MSO.

Results

There were 1 279 867 GE consultations in Norway in the period 
2006–15, of which 84.5% (n = 1 081 162) were in general practice 
and the rest in OOH services.

Antibiotic treatment was linked to 1.8% (n = 23 663) of the GE 
consultations (Table 1), after excluding the following as GE consult-
ations with antibiotic treatment not for GE: 3956 consultations with 
a co-diagnosis more relevant to the prescription (of these, 2076 were 
an R-diagnosis in ICPC-2, indicating a respiratory tract infection), 
and 2926 consultations linked to courses of UTI antibiotics (Fig. 1). 
In general practice, the proportion of GE consultations with anti-
biotic treatment was 1.8% (n = 19 617), and in the OOH services, 
the proportion was 2.0% (n = 4046).

The number of GE consultations with antibiotic treatment in-
creased by 78.4% from 1636 in 2006 to 2918 in 2012, followed by a 
16% decrease from 2012 until 2015. A similar pattern was observed 
for the proportion of GE consultations with antibiotic treatment, 
which increased from 1.4% in 2006 to 2.2% in 2012 and then de-
creased to 1.8% in 2015 (Fig. 2).

There was no difference between the sexes in proportions of GE 
consultations with antibiotic treatment (data not shown). The pro-
portion of GE consultations with antibiotic treatment was lowest in 
patients aged 0–4 years (1.0%) and increased with increasing age 
up to the categories 55–64 and 65–74 years (3.0%). This trend was 
even more pronounced in the OOH services (Fig. 3).

CRP testing was used in 58.1% of the GE consultations with 
antibiotic treatment, when compared with 35.7% without antibiotic 
treatment (Table 1). CRP testing was used more frequently in OOH 
services than in general practice, this applied to both GE consult-
ations with antibiotic treatment and without (Table 1). The propor-
tion of CRP testing in GE consultations with antibiotic treatment 
increased from 52.4% in 2006 to 60.8 % in 2012 but remained 
stable for the years 2012–15 (data not shown).

Most of the GE consultations with antibiotic treatment were linked 
to single courses of antibiotics (90.3%, n = 21 378). A combination of 
two or three antibiotic courses was given following 9.6% (n = 2277) 
and 0.03% (n = 8) of GE consultations with antibiotic treatment, re-
spectively. Thus, the 23 663 GE consultations with antibiotic treatment 
were linked to 25 956 antibiotic courses. Of these, the most frequently 
used ‘GE-relevant’ antibiotics were fluoroquinolones (28.9%), metro-
nidazole (26.8%) and macrolides (10.4%). β-Lactamase-sensitive 
penicillins, defined as ‘not GE relevant’ antibiotics in this study, were 
third most frequent, accounting for 10.8%.

For the ‘GE-relevant’ antibiotics, we found an increase from 
2006 to 12 in the number of courses of fluoroquinolones (128% 
increase), metronidazole (92.1% increase), sulfamethoxazole/tri-
methoprim (68.6% increase), tetracyclines (50.7% increase) and 
macrolides (64% increase), although there was a decrease in the 
number of courses of all these antibiotics from year 2012 to 2015, 
except for metronidazole (Table 2). For the ‘not GE-relevant’ anti-
biotics, an increase in the number of courses of penicillins with 
extended spectrum (70.8% increase) and β-lactamase-sensitive peni-
cillins (40% increase) was found for GE consultations during the 
10-year period (Table 2).

Metronidazole and fluoroquinolones (38.1%, n  =  868) rep-
resented the most frequent combination among the 2277 double 
courses, followed by metronidazole and extended spectrum peni-
cillins (27.3%, n  = 621), metronidazole and tetracyclines (15.8%, 
n = 359), and metronidazole and macrolides (9.5%, n = 116).

Discussion

Summary
We found that 1.8% of the GE consultations in Norwegian primary 
care resulted in treatment with antibiotics during the years 2006–15. 

Figure 1. Flow chart of gastroenteritis consultations with and without antibiotic 
treatment in primary care. Norway, 2006–15. aKUHR: Reimbursement 
claims database (the KUHR database). bNorPD: The Norwegian Prescription 
Database. cGE: gastroenteritis. dICPC-2: International Classification for 
Primary Care, version 2. eUTI: urinary tract infection.

Antibiotics for gastroenteritis in Norwegian primary care 21

http://academic.oup.com/fampra/article-lookup/doi/10.1093/fampra/cmab080#supplementary-data


Ta
b

le
 1

. 
C

h
ar

ac
te

ri
st

ic
s 

o
f 

ga
st

ro
en

te
ri

ti
s 

co
n

su
lt

at
io

n
s 

w
it

h
o

u
t 

an
d

 w
it

h
 a

n
ti

b
io

ti
c 

tr
ea

tm
en

t 
in

 p
ri

m
ar

y 
ca

re
 (

d
ay

ti
m

e 
g

en
er

al
 p

ra
ct

ic
e 

an
d

 o
u

t-
o

f-
h

o
u

r 
se

rv
ic

es
) 

in
 N

o
rw

ay
 2

00
6–

15
 

(N
 =

 1
 2

79
 8

67
)

W
it

ho
ut

 a
nt

ib
io

ti
c 

tr
ea

tm
en

t
W

it
h 

an
ti

bi
ot

ic
 t

re
at

m
en

t

D
G

P 
+O

O
H

D
G

P
O

O
H

D
G

P 
+ 

O
O

H
D

G
P

O
O

H

n
%

n
%

n
%

n
%

n
%

n
%

To
ta

l
1 

25
6 

20
4

10
0

1 
06

1 
54

5
84

.5
a

19
4 

65
9

15
.5

a
23

 6
63

10
0

19
 6

17
82

.9
a

40
46

17
.1

a

A
ge

 (
ye

ar
s)

 
M

ea
n 

ag
e

31
.8

 
33

.5
 

22
.6

 
40

.2
 

41
.4

 
34

.6
 

 
0–

4
26

9 
13

0
21

.4
19

4 
91

7
18

.4
74

 2
13

38
.1

26
79

11
.3

20
34

10
.4

64
5

16
.0

 
5–

14
98

 0
85

7.
8

75
 7

69
7.

1
22

 3
16

11
.5

10
61

4.
5

82
4

4.
2

23
6

5.
8

 
15

–2
4

15
6 

27
0

12
.4

13
2 

68
9

12
.5

23
 5

81
12

.1
26

72
11

.3
20

68
10

.5
60

4
14

.9
 

25
–3

4
20

6 
64

9
16

.5
18

2 
32

1
17

.2
24

 3
28

12
.5

34
90

14
.8

28
20

14
.4

66
9

16
.6

 
35

–4
4

15
4 

16
4

12
.3

13
9 

37
5

13
.1

14
 7

89
7.

6
33

40
14

.1
28

00
14

.3
53

9
13

.3
 

45
–5

4
11

8 
36

0
9.

4
10

8 
25

8
10

.2
10

 1
02

5.
2

32
03

13
.5

27
39

14
.0

46
3

11
.5

 
55

–6
4

10
5 

30
7

8.
4

96
 8

10
9.

1
84

97
4.

4
32

23
13

.6
28

12
14

.3
41

0
10

.1
 

65
–7

4
72

 1
32

5.
7

65
 4

81
6.

2
66

51
3.

4
22

17
9.

4
19

59
10

.0
25

5
6.

3
 

75
–8

4
53

 2
31

4.
2

46
 9

26
4.

4
63

05
3.

2
12

81
5.

4
11

20
5.

7
15

8
3.

9
 

85
–

22
 8

74
1.

8
18

9 
98

1.
8

38
76

2.
0

49
7

2.
1

42
8

2.
2

67
1.

6
 

M
is

si
ng

2
0

1
0

1
0

0
0

0
0

0
0

Se
x

 
M

al
e

59
2 

80
0

47
.2

49
6 

54
6

46
.8

96
 2

54
49

.5
11

 3
61

48
.0

93
19

47
.5

20
42

50
.5

 
Fe

m
al

e
66

3 
40

2
52

.8
56

4 
99

8
53

.2
98

 4
04

50
.6

12
 3

02
52

.0
10

 2
98

52
.5

20
04

49
.5

 
M

is
si

ng
2

0
1

0
1

0
0

0
0

0
0

0
C

R
P

 
N

o
80

8 
17

4
64

.3
72

4 
74

5
68

.3
83

 4
29

42
.9

99
27

42
.0

88
09

44
.9

11
18

27
.6

 
Y

es
44

8 
03

0
35

.7
33

6 
80

0
31

.7
11

1 
23

0
57

.1
13

 7
36

58
.1

10
 8

08
55

.1
29

28
72

.4
Si

ck
ne

ss
 c

er
ti

fic
at

eb

 
N

o
40

2 
72

7
56

.1
34

5 
79

0
53

.8
56

 9
37

74
.9

10
 9

41
69

.1
88

20
66

.5
21

21
82

.0
 

Y
es

31
5 

56
0

43
.9

29
6 

47
7

46
.2

19
 0

83
25

.1
49

05
31

.0
44

38
33

.5
46

7
18

.0
 

To
ta

l
71

8 
28

7
10

0
64

2 
26

7
10

0
76

 0
20

10
0

15
 8

46
10

0
13

 2
58

10
0

25
88

10
0

D
is

tr
ib

ut
io

n 
w

it
hi

n 
se

x,
 a

ge
, p

oi
nt

-o
f-

ca
re

 C
R

P 
te

st
in

g 
an

d 
si

ck
ne

ss
 c

er
ti

fic
at

es
 is

 g
iv

en
 b

y 
co

lu
m

n.
 D

G
P,

 d
ay

ti
m

e 
ge

ne
ra

l p
ra

ct
ic

e;
 O

O
H

, o
ut

-o
f-

ho
ur

 s
er

vi
ce

s.
a D

is
tr

ib
ut

io
n 

of
 s

er
vi

ce
 t

yp
es

 (
da

yt
im

e 
ge

ne
ra

l p
ra

ct
ic

e 
an

d 
O

O
H

 s
er

vi
ce

s)
 w

it
hi

n 
co

ns
ul

ta
ti

on
s 

w
it

ho
ut

 a
nt

ib
io

ti
c 

tr
ea

tm
en

t 
an

d 
w

it
h 

an
ti

bi
ot

ic
 t

re
at

m
en

t, 
re

sp
ec

ti
ve

ly
.

b A
na

ly
se

s 
of

 s
ic

kn
es

s 
ce

rt
ifi

ca
te

s 
ar

e 
re

st
ri

ct
ed

 t
o 

pa
ti

en
ts

 a
ge

d 
20

–6
7 

ye
ar

s.

22 Family Practice, 2022, Vol. 39, No. 1



Young children were treated with antibiotics less frequent than older 
patients. Fluoroquinolones and metronidazole were most frequently 
used, followed by β-lactamase-sensitive penicillins and macrolides. 
The proportion of GE consultations resulting in antibiotic treatment 
increased until 2012, after which it declined. The same trend with 
initial increase and later reduction in treatment was not seen for 
metronidazole.

Strengths and limitations
The main strength of this study was the use of linked complete 
registry data from nearly all consultations in general practice and 
OOH services, and all courses of systemic antibiotics dispensed from 
pharmacies in Norway during a 10-year period. A limitation is that 
a part of the reimbursement claims from the 24-hour emergency 
services in Bergen (daytime consultations from workdays) are not 
included, leading to a minor underreporting of consultations in the 
OOH services. Furthermore, claims from electronic/telephone con-
sultations or home visits were not included in the current study. We 
expect that the use of telephone consultations is considerable, due 
to the nature of GE as a contagious disease. But these are prob-
ably dominated by requests for sick leave or similar administra-
tive purposes, and also more prone to misclassification of disease 
on reimbursement claims (26). However, telephone contacts may 
be used in the follow up of patients, and if these contacts result in 
the prescription of antibiotics, these courses would be missing in the 

current study. On the other hand, this may lead to an even greater 
underreporting of consultations without treatment. Hence, we do 
not think the study is subject to underestimation of antibiotic treat-
ment in Norwegian primary care.

Possible misclassification of the disease (GE) may challenge the 
internal validity. Our definition of a GE consultation including ‘D11 
Diarrhoea’ but not ‘D10 Vomiting’ is in line with the definition used 
by the Norwegian Syndromic Surveillance System (27), and a recent 
Dutch study on antibiotic treatment of GE in primary care (21). As 
a result, consultations for diarrhoea of other causes than GE are 
included, whereas GE consultations coded with ‘D10 Vomiting’ are 
missed. To our knowledge, studies on the validity of the diagnostic 
algorithm are lacking. Our calculation of treatment proportion was 
based on GE consultations, not GE cases or GE events. This implies 
that each case could have had several consultations during one GE 
event, leading to the possibility of an underestimation of the treat-
ment proportion.

The data on antibiotics were based on courses dispensed from 
pharmacies, not prescriptions. The indirect linking of dispensing to 
consultations may lead to possible misclassification of antibiotics as 
treatment for GE. We sought to minimize this by excluding courses 
linked to consultations with co-diagnoses more likely to represent 
the real indication for the prescription, as treatment for GE. We also 
excluded courses of UTI antibiotics as treatment for GE for the same 
reason. Still, we believe that our study will include dispensing of 
courses misclassified as GE treatment. This could be because relevant 
co-diagnoses were not registered in the consultation or the course 
might have been prescribed in consultations not included in the 
data material, such as telephone consultations, home visits, consult-
ations with doctors outside primary care, or in consultations taking 
place between the GE consultation and the dispensation. Antibiotic 
courses may also have been incorrectly defined as treatment for GE 
if the consultation was misclassified as a GE consultation.

Interpretation of results
The antibiotic treatment proportion in our study was lower (1.8%) 
than presented in literature from other high-income countries (18–22). 
This can be explained by low levels of bacterial and parasitic gastro-
intestinal infections in Norway, relative to viral infections (28,29). 
Other possible explanations can be that Norway generally has a low 
consumption of antibiotics (30), different health care seeking behav-
iour, or that GE cases with high risk of severe illness are hospitalized 
and thus not included in the study. The observed declining trend in anti-
biotic use in GE consultations after 2012 (16% reduction) coincides 
with an observed reduction in the total use of antibiotics (11% reduc-
tion) in Norway during the same period (17) and is in accordance with 
the goals of the Norwegian Action Plan (15).

Due to lack of clinical and microbiological data, we do not know 
the real indications for the antibiotic courses, and even less whether 
the treatment was empirical or specific. Our finding of relatively in-
frequent use of antibiotics in GE consultations indicates a restrictive 
use of antibiotics in the treatment of GE, as recommended by guide-
lines. The most frequently used antibiotics in the GE consultations 
in our study were fluoroquinolones and metronidazole, which are 
antibiotics shown to be commonly prescribed for gastrointestinal in-
fections in studies from primary care in the Netherlands, Switzerland 
and England (21,22,31). We have no explanations for the continuous 
increase in the use of metronidazole after 2012.

We found a lower prescription proportion among the 
youngest patients, a finding in line with a recent study from the 

Figure 3. Proportion of gastroenteritis consultations with antibiotic treatment 
by age category and type of service, Norway 2006–15. N = 1 279 867. DGP, 
daytime general practice; OOH, out-of-hours services.

Figure 2. Proportion of gastroenteritis consultations with antibiotic treatment 
by year and type of service, Norway 2006–15. N = 1 279 867. DGP, daytime 
general practice; OOH, out-of-hour services.
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Netherlands (21). This may be explained by higher GE consult-
ation frequency, and the increased likelihood of viral aetiology in 
younger patients (5).

The frequent use of the ‘not GE relevant’ β-lactamase-sensitive 
penicillins may be surprising as they are not suitable for treatment 
of any gastrointestinal infections, although they are strongly advo-
cated as the antibiotics of choice in treatment for several other in-
fections commonly seen in primary care. A study from the UK found 
β-lactamase-sensitive penicillins account for 1.3% of antibiotic pre-
scriptions for infections in the gastrointestinal tract, while a Dutch 
study of antibiotic treatment for GE in primary care did not include 
prescriptions of β-lactamase-sensitive penicillins (21). A  propor-
tion of the use of ‘not GE relevant’ antibiotics is probably related 
to misclassification of disease and/or antibiotic treatment for GE. 
Fifty percent of the treatments with β-lactamase-sensitive penicillins 
in the present study were linked to patients under 15 years of age. 
This may reflect a greater diagnostic challenge in consultations with 
children, with high levels of co-infections and uncertain symptoms 
and findings, leading to more misclassification of disease in these age 
categories. However, we cannot rule out the possibility that some 
doctors inappropriately prescribed the drug as a first-line drug with 
the intention to treat GE.

Previous studies from other European countries have indicated 
higher prescription rates in OOH services than in general practice 
for several infections (32–34), which corresponds to our finding of 
higher antibiotic treatment proportion in GE consultations in the 
OOH services.

The extensive use of CRP testing in Norwegian primary care, 
especially in consultations with patients with suspected infection 
and in OOH services, is described in previous studies from Norway 
(24,35,36). We do not have clinical information about the reason 
for our finding of extensive use of CRP testing in GE consultations 
with antibiotic treatment, nor the results of the tests, or if the tests 
affected the decision whether to prescribe antibiotics.

Conclusions

Antibiotic treatment is used in a very small proportion of GE consult-
ations in Norwegian general practice and OOH services. Although 
there was an overall increase in use during the study period, there 
was a reduction in overall use after year 2012. There was a reduction 
in use of fluoroquinolones and macrolides, but an increase in metro-
nidazole used also after 2012. The antibiotic treatment proportion 
of GE consultations was lowest in young children and increased with 
increasing age.

Supplementary material

Supplementary material is available at Family Practice online.
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