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ORIGINAL ARTICLE

Respiratory tract infections in Norwegian primary care 2006–2015: a
registry-based study

Leo Larsena, Knut-Arne Wensaasb, Knut Erik Emberlanda,b and Guri Rortveita,b

aDepartment of Global Public Health and Primary Care, Section for General Practice, University of Bergen, Bergen, Norway;
bDepartment of Health, Research Unit for General Practice, NORCE Norwegian Research Centre AS, Bergen, Norway

ABSTRACT
Objective: Examine characteristics and time trends of respiratory tract infection (RTI) consulta-
tions in Norwegian primary care and compare consultations in daytime general practice and
out-of-hours (OOH) services.
Design: Registry-based study using reimbursement claims data.
Setting: All in-person primary care consultations during 2006–2015.
Patients: All patients visiting primary care during the study period.
Main outcome measures: The main outcome variable was RTI consultations. Differences regard-
ing service type (general practice or OOH services) and changes over time were investigated.
We report associations with patient age and sex, season, point-of-care C-reactive protein (CRP)
test use, and sickness certificate issuing.
Results: RTI consultations (n¼ 16 304 777) represented 11.6% of all consultations (N¼ 140 199
637) in primary care over the ten-year period. The annual number of RTI consultations per 1000
inhabitants decreased from 335 to 314, while the number of consultations for any reason
increased. Of RTI consultations, 83.2% occurred in general practice. OOH services had a higher
proportion of RTI consultations (21.4%) compared with general practice (10.6%). Young children
(0–4 years) represented 18.9% of all patients in RTI consultations. CRP testing was used in 56.2%
of RTI consultations, and use increased over time. Sickness certificates were issued in 31.9% of
RTI consultations with patients of working age (20–67 years).
Conclusion: Most RTI consultations occurred in general practice, although the proportion was
higher in OOH services. Laboratory testing and/or issuing of sickness certificates were part of
most consultations. This could be an important reason for seeking health care.

KEY POINTS
� Patients with a respiratory tract infection (RTI) are mostly managed in primary care, where
they represent much of the workload.

� Most consultations for RTIs took place in daytime general practice, but out-of-hours services
had a higher proportion of RTI consultations.

� RTIs were the dominating reason for encounter among young children both in out-of-hours
services and daytime general practice.

� CRP tests were used in over half of RTI consultations, and their use expanded over time.
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Introduction

Respiratory tract infections (RTIs) affect a great num-
ber of patients every year. RTIs account for a large
proportion of short-term absence from work and has a
significant impact on sickness related societal costs [1].
In all Nordic countries, RTIs have historically been
reported as one of the most common reason for con-
sultations in primary care [2,3]. Also, in the
Netherlands, a country with a similar health care sys-
tem to Norway, a study from 2017 reported acute

upper RTIs to be the most common reason for chil-

dren to visit primary care [4]. A recent study of visits

due to infections in Swedish primary care found that

RTIs were the most common reason during the study

period 2006–2014 [5].
Most patients seeking health care for acute RTIs are

treated in primary care without further referral.

Norway has a universal health care system, and gen-

eral practitioners (GPs) act as gatekeepers to second-

ary care. Outside regular office hours emergency
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medical inquiries are managed by the out-of-hours
(OOH) services, mainly staffed by GPs on duty. The
impact of the differences between daytime general
practice and OOH services on the management of RTIs
has not been thoroughly investigated.

Workload is increasing in general practice, and both
increase in consultation rates and time constraint dur-
ing the consultations are risk factors for unnecessary
antimicrobial prescription [6,7]. In Norway, more than
80% of antimicrobials are prescribed in primary care,
with RTIs as the main reason for prescription [8].
Documenting the incidence of RTIs in primary care in
Norway will provide a necessary overview for planning
and improving quality of health services, as well as
addressing inappropriate use of antibiotics.

With these factors in mind, studies that chart the
use of primary health care for RTIs are of importance.
The aims of this study were to determine characteris-
tics and time trends of consultations for RTIs in
Norwegian primary care, and to compare RTI consulta-
tions in general practice and OOH services.

Methods

All citizens in Norway are entitled to a GP through a
registered list system, and 99.8% of the population is
registered to this service [9].

The municipalities are responsible for primary
health care services, which also includes OOH services.
The OOH services are normally provided by municipal
emergency rooms staffed by local GPs in rotation.

Study design

We obtained reimbursement claims data from the
National registry for control and reimbursements of
health care interventions in primary care (KUHR).

The current study uses data from all consultations
by encounter in the period 2006–2015, and variables
in the data set include diagnostic codes according to
the International Classification of Primary Care version
2 (ICPC-2), age and sex of patients, quarter and year
of consultation, as well as codes for the reimbursed
procedures C-reactive protein (CRP) point-of-care tests
and issuing of sickness certificates.

Outcome

The main outcome in this study was face-to-face con-
sultations with RTI diagnoses. Included ICPC-2 codes
were chosen based on previous literature in the field
and clinical experience of the research group [10–12].

We based our definition of RTIs on the one used by
Statistics Norway [13] but altered the inclusion slightly
by adding codes for acute otitis externa and abnormal
sputum/phlegm. We defined ‘RTI consultation’ as a
consultation with one or more of the following codes
(grouped by anatomical region): Ears (H70, H71, H72,
H74), sinuses (R09, R75), throat (R21, R72, R76), upper
respiratory tract (R05, R71, R74, R77, R80, R83), lower
respiratory tract (R25, R78, R81, R82).

Differentiating consultations in general practice from
OOH services was done based on predefined categories
in the registry. We categorized age into 10-year groups,
except for the youngest (0–4 years) and oldest
(�85 years). We defined the first (January–March) and
fourth quarter (October–December) of the year as the
winter season, and the second (April–June) and third
(July–September) quarters as the summer season. Only
patients aged 20–67 years were included in the analy-
ses of sickness certificates.

Analysis

Data analyses were conducted in Stata/SE 16.0 for
Windows 10 and Microsoft Office 365 Excel Version
2001. Descriptive analyses included frequency distribu-
tions and contingency tables analyses. We investigated
possible associations between RTI consultations and
patient age, sex, quarter and year of consultation, CRP
test use, and issuing of sickness certificates, respect-
ively, by using contingency tables analysis. Missing val-
ues were omitted from analyses by listwise deletion.
Data presented as annual numbers of consultations
per 1000 inhabitants were based on the Norwegian
population as of January 1 each year (available from
Statistics Norway’s online Statbank) [14].

The study was approved by the Regional
Committee for Medical and Health Research Ethics,
approval ID 2018/1541.

Results

Study population and administrative
characteristics

During the ten-year study period, there were a total of
140 199 637 consultations in Norwegian primary care,
of which 16 304 777 (11.6%) were for RTIs (Table 1).
The number of RTI consultations per 1000 inhabitants
decreased from 335 in 2006 to 314 in 2015, whereas
consultations for any reason increased from 2650 to
2940 per 1000 inhabitants (Table 2). Correspondingly,
the proportion of consultations for RTIs decreased
from 12.6% to 10.7%.
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The vast majority of consultations took place in
general practice compared to OOH services: 90.9% of
consultations for any reason and 83.2% for RTIs (Table
1). In general practice, 277 of 2 603 consultations per
1000 inhabitants (10.6%) were for RTIs. In OOH serv-
ices, 56 of 262 consultations per 1000 inhabitants
(21.4%) were for RTIs (Table 2).

More than one RTI diagnosis code was registered in
464 169 (2.8%) of the RTI consultations. The most fre-
quent RTI diagnosis code was ‘R74 acute upper
respiratory infection’, accounting for 27% of consulta-
tions for RTIs. There were no major differences
between the sexes in the distribution of the RTI diag-
noses (data not shown).

Seasonal variation

In the ten-year period, 61% of all RTI consultations
took place during the winter months, compared to
52% of consultations for any reason. This trend of sea-
sonal variation was observed every year, but the abso-
lute number of RTI consultations changed more
between winter seasons than it did between summers
(Figure 1). The difference between the number of RTI
consultation in the winter and summer seasons was
greatest for patients aged 0–14, where 67% of all RTI
consultations took place in the winter season. For
patients aged 15–24, there was almost no seasonal
difference for RTI consultations (53% in winter).

Table 1. Consultations for any diagnosis and for respiratory tract infection (RTI) diagnoses in Norwegian daytime general prac-
tice (DGP) and out-of-hours (OOH) services (2006–2015).

Consultations for any diagnosis Respiratory tract infection consultations

GPþOOH GP OOH OOHþGP GP OOH

n % n % n % n % n % n %

Total 140 199 637 100a 127 389 382 90.9a 12 810 255 9.1a 16 304 777 100a 13 560 052 83.2a 2 744 725 16.8a

Sex
Male 59 049 592 42.1 52 958 422 41.6 6 091 170 47.5 7 157 919 43.9 5 872 171 43.3 1 285 748 46.8
Female 81 149 996 57.9 74 430 921 58.4 6 719 075 52.5 9 146 852 56.1 7 687 877 56.7 1 458 975 53.2
Missing 49 39 10 6 4 2

Age group
0–4 7 469 970 5.3 5 699 054 4.5 1 770 916 13.8 3 088 545 18.9 2 332 538 17.2 756 007 27.5
5–14 8 044 813 5.7 6 632 863 5.2 1 411 950 11.0 1 844 873 11.3 1 470 516 10.8 374 357 13.6
15–24 12 912 593 9.2 10 962 960 8.6 1 949 633 15.2 1 984 711 12.2 1 598 452 11.8 386 259 14.1
25–34 17 936 332 12.8 16 204 321 12.7 1 732 011 13.5 2 063 879 12.7 1 733 593 12.8 330 286 12.0
35–44 19 466 283 13.9 17 906 604 14.1 1 559 679 12.2 2 142 618 13.1 1 847 838 13.6 294 780 10.7
45–54 19 361 034 13.8 18 077 251 14.2 1 283 783 10.0 1 693 016 10.4 1 495 091 11.0 197 925 7.2
55–64 19 962 550 14.2 18 834 073 14.8 1 128 477 8.8 1 597 455 9.8 1 426 344 10.5 171 111 6.2
65–74 16 469 661 11.7 15 611 736 12.3 857 925 6.7 1 023 910 6.3 913 590 6.7 110 320 4.0
75–84 13 145 913 9.4 12 430 614 9.8 715 299 5.6 631 421 3.9 549 842 4.1 81 579 3.0
85– 5 430 438 3.9 5 029 866 3.9 400 572 3.1 234 343 1.4 192 244 1.4 42 099 1.5
Missing 50 40 10 6 4 2

Season
January–March 36 239 587 25.8 33 101 417 26.0 3 138 170 24.5 5 370 444 32.9 4 509 655 33.3 860 789 31.4
April–June 34 630 198 24.7 31 357 589 24.6 3 272 609 25.5 3 377 505 20.7 2 764 427 20.4 613 078 22.3
July–September 32 226 854 23.0 29 069 703 22.8 3 157 151 24.6 2 978 600 18.3 2 473 671 18.2 504 929 18.4
October–December 37 102 998 26.5 33860 673 26.6 3 242 325 25.3 4 578 228 28.1 3 812 299 28.1 765 929 27.9

CRP
No 118 535 702 84.5 109 854 835 86.2 8680 867 67.8 7 145 068 43.8 6 102 459 45.0 1 042 609 38.0
Yes 21 663 935 15.5 17 534 547 13.8 4 129 388 32.2 9 159 709 56.2 7 457 593 55.0 1 702 116 62.0

Sickness certificateb

No 68 938 272 76.9 62 522 490 75.8 6 415 782 90.7 6 021 680 68.1 5 007 455 65.8 1 014 225 82.6
Yes 20 658 152 23.1 19 997 369 24.2 660 783 9.3 2 814 832 31.9 2 601 206 34.2 213 626 17.4
Total 89 596 424 100 82 519 859 100 7 076 565 100 8 836 512 100 7 608 661 100 1 227 851 100

Distribution within sex, age, season, point-of-care CRP, and sickness certificate is given by column if not otherwise stated.
aPercentage of service type (DGP and OOH services) for consultations ‘any diagnosis’ and ‘respiratory tract infection consultations’ respectively.
bAnalyses of sickness certificate are restricted to patients aged 20–67 years.

Table 2. Annual consultations per 1000 inhabitants for any
diagnoses and for respiratory tract infection (RTI) diagnoses,
and percentage of RTI consultations in relation to the total, in
Norwegian daytime general practice (DGP) and out-of-hours
(OOH) services (2006–2015).

GPþOOH GP OOH

Year
Any
diagnosis RTI %

Any
diagnosis RTI %

Any
diagnosis RTI %

2006 2 650 335 12.6 2 397 275 11.5 253 60 23.9
2007 2 686 343 12.8 2 432 283 11.6 253 60 23.8
2008 2 788 336 12.1 2 520 275 10.9 268 62 23.0
2009 2 805 341 12.2 2 539 281 11.1 266 61 22.9
2010 2 887 326 11.3 2 620 268 10.2 267 58 21.7
2011 2 973 353 11.9 2 704 294 10.9 269 59 22.1
2012 2 983 359 12.0 2 715 300 11.0 268 59 22.1
2013 2 939 322 10.9 2 678 271 10.1 261 51 19.5
2014 2 957 304 10.3 2 698 258 9.5 259 47 18.0
2015 2 940 314 10.7 2 687 269 10.0 253 46 18.1
Total 2 864 333 11.6 2 603 277 10.6 262 56 21.4
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Associations with patient sex and age

There was an overall majority of female patients in
consultations both for any reason and for RTIs (Table
1), and this difference was larger in general practice
than in OOH services. In the lowest age group
(0–4 years), there was a majority of male patients in
consultations for any reason (54.2%) and for RTIs
(54.8%). In the age group 5–14, there was essentially
no difference between sexes (data not shown). For all
other age groups, there was a majority of female
patients in consultations for any reason (59.2%) and
for RTIs (60.0%).

Age was strongly associated with the number of
RTI consultations (Table 1). In the lowest age group,
RTIs accounted for 41.3% of all consultations, with lit-
tle difference between general practice (42.7%) and
OOH services (40.9%). This proportion dropped con-
sistently with age to 4.3% of RTI consultations in the
highest age group, albeit with greater differences
between general practice (3.8%) and OOH services
(10.5%) in this age group. The lowest age group
including only five birth cohorts (0–4 years) also had
the highest total number of RTI consultations, fol-
lowed by patients aged 35–44 (Table 1).

Point-of-care CRP test use

CRP tests were used in 56.2% of the RTI consultations
and in 8.9% of the non-RTI consultations, with no
major seasonal variation (data not shown). From 2006
to 2015, the proportion of RTI consultations where a
CRP test was used increased from 50.7% to 60.4% in
general practice, and from 50.9% to 69.7% in OOH
services. For consultations for other reasons, CRP test
use increased only from 8.1% to 9.5% in general

practice, while it increased from 18.2% to 27.6% in
OOH services (Figure 2).

The use of CRP tests for RTIs did not differ between
sexes. In both OOH services and in general practice,
the use of CRP tests increased with increasing patient
age over 45 years, whereas for younger patients there
was little difference between age groups (data
not shown).

Sickness certificate issuing

A sickness certificate was issued in 31.9% of the RTI
consultations in the age group 20–67 years, with the
proportion in general practice (34.2%) being roughly
twice that of OOH services (17.4%). In daytime general
practice, the proportion of consultations with sickness
certificates issued did not change much over the ten-
year period (34.2% to 34.9% for RTI, and 23.6% to
23.3% for non-RTI consultations) (Figure 3(A)). In con-
trast, the proportion of OOH consultations with sick-
ness certificates decreased gradually, by 4.1
percentage points, in both RTI (18.8% to 14.7%) and
non-RTI (9.7% to 5.6%) consultations (Figure 3(B)). The
proportion of RTI consultations with a sickness certifi-
cate issued was highest among young patients. The
age group 25–34 years was the one with the highest
proportion of RTI consultations with sickness certifi-
cates issued in general practice (40.6%), and patients
aged 20–24 years had the highest proportion in OOH
services (21.9%). Older patient groups had subse-
quently lower proportions of RTI consultations with
sickness certificates, with the lowest among patients
aged 65–67 years (10.0% in general practice and 3.9%
in OOH services).

Figure 1. Seasonal respiratory tract infection (RTI) consultations in Norway (2006–2015).
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Discussion

Summary

Most consultations for RTIs took place in daytime gen-
eral practice in the study period, although the propor-
tion of RTI consultations among all consultations in OOH
services was higher. RTIs were the dominating reason
for encounter among young children. The number of
RTI consultations was stable over the study period, while
the number of consultations for other reasons increased.
CRP testing was used in more than half of RTI consulta-
tions, and the use increased both in daytime general
practice and in OOH services during the study period.

Strengths and limitations

To our knowledge, this is the first study of RTI consul-
tations in Norwegian primary care with complete

national data over a full 10-year period. The inclusion
of all consultations in Norwegian primary care in the
study period is a major strength of this study.
Consequently, the external validity is high because the
sample population is equal to the target population.
An updated data set with more recent data would
have further increased the value of this study but
were not available as access to registry data in
Norway requires extensive and resource-demand-
ing procedures.

Diagnostic codes on reimbursement claims are rea-
sonably accurate in this setting, according to studies
from Norway and other countries [15–17]. Home visits
and telephone consultations were not included in the
data material, implying that the current study may not
give the full picture of the burden of RTIs in
Norwegian primary care. However, we do not expect
inclusion of telephone consultations and home visits

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

RTI (%) 50.7 51.3 51.9 52.7 53.2 55.9 57.4 57.2 58.5 60.4

Non-RTI (%) 8.1 8.3 8.4 8.5 8.6 8.9 9.2 9.2 9.4 9.5
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2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

RTI (%) 50.9 55.4 58.0 60.6 61.7 65.4 67.3 66.1 67.2 69.7
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Figure 2. (A and B) Annual percentage of consultations with point-of-care C-reactive protein (CRP) test use, by respiratory tract
infection (RTI) status, in Norwegian daytime þgeneral practice and out-of-hours services (2006–2015).

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

RTI (%) 34.2 36.4 35.9 38.4 31.0 32.5 33.0 33.4 32.2 34.9

Non-RTI (%) 23.6 24.0 24.7 24.9 22.7 22.2 22.3 22.3 22.6 23.3
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2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

RTI (%) 18.8 21.1 20.7 20.1 15.6 16.5 15.7 15.3 14.1 14.7

Non-RTI (%) 9.7 10.4 10.1 8.5 7.4 7.1 6.7 6.2 5.8 5.6
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Figure 3. (A and B) Annual percentage of consultations with sickness certificate issuing, by respiratory tract infection (RTI) status,
in Norwegian daytime general practice and out-of-hours services (2006–2015).
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to dramatically change the overall findings, as most
RTIs traditionally have been managed by regular con-
sultations by encounter. Also, diagnoses from other
than face-to-face consultations are shown to be less
accurate [17].

Drop-in GP services outside the national health sys-
tem were not largely established in Norway during
the study period, and as such are not expected to sig-
nificantly impact the findings in the study.

The entity of this study was consultations for RTIs,
rather than infection episodes. This approach provides
insight about the impact on health care services but is
less accurate for collecting information on the inci-
dence or prevalence of RTIs in primary care, since
patients may consult several times for the same infec-
tion. Compared to a study of individual infection epi-
sodes, issuing of sickness certificates may appear
underestimated. Also, rates of CRP testing may appear
differently when investigating episodes rather than
stand-alone consultations.

It is important to note that the findings in our
study is inextricably linked to the organization of the
Norwegian health care system, and one should take
care before extrapolating results from this study to
countries with differing organization of health care.
However, we believe that the main features are gener-
alizable to other high-income countries with a strong
primary care system.

Comparison with previous literature

Our findings that RTIs are a common reason for visit-
ing primary care, as well as acute upper RTI being the
most common RTI diagnosis, is in line with previous
studies from other countries [3,18,19]. A systematic
review from 2018 concluded that, globally, RTIs are
the most common reason for seeking primary
care [18].

Compared to the study from Swedish primary care
[5], we found slightly higher numbers of consultations
for RTIs per 1000 inhabitants in Norway. This may not
necessarily reflect real differences in RTI incidence, but
rather differences in study designs and methods,
health care seeking behavior and/or organization of
health care services, between the two countries.

The annual number of RTI consultations did not
change much over time, despite the 11.3% increase in
the population during the study period. We cannot
say whether this reflects a relative decrease in RTIs in
the community or changes in health care seeking
behavior. The annual number of consultations for any
reason increased by 24% over the period, which

indicates an increased use of primary care services for
other reasons.

As expected, a higher number of RTI consultations
took place during the winter seasons compared to the
summer. The 2009 H1N1 influenza pandemic was
included in the study, and we found that during the
whole study period, the winter of 2009/2010 had the
second lowest number of consultations for RTIs
(Figure 1). A previous study found that the number of
diagnoses for influenza-like-illness in Norway increased
3.3-fold for the 2009/2010 winter season compared to
the previous winter [20]. A possible explanation is that
the increased measures to limit the spread of infection
had an impact on the incidence of all infections, or on
health care seeking behavior for self-limiting infec-
tions. Another explanation could be that an increased
awareness of the pandemic by patients and physicians
shifted diagnostic focus from RTIs generally to influ-
enza specifically. This finding should be kept in mind
when trying to evaluate the workload for health care
services during epidemics.

The season with the highest number of RTI consul-
tations was the winter 2011/2012. This coincides with
a large epidemic of Mycoplasma pneumoniae [21]. We
did not perform any diagnosis-level analyses for this
season but find it likely that the epidemic contributed
to the high prevalence of RTI diagnoses.

The youngest patients dominate RTI consultations
in both general practice and OOH services. This find-
ing is in line with previous literature [4]. Furthermore,
young adults also had high numbers of consultations
for RTIs. One explanation for this might be that
parents are infected by their children.

The proportion of RTI consultations in OOH services
was higher than in general practice for all age groups,
and especially so for the oldest. A plausible explan-
ation is that RTIs when affecting the older may be
more acute and severe, and therefore more often in
need of emergency medical aid.

Antibiotic usage is reported to have risen from
2005 to 2012 and has fallen since [8], in contrast with
stable numbers of annual RTI consultations.

CRP point-of-care tests are readily available in
Norwegian primary care, and during the study period,
their use increased both in daytime general practice
and in OOH services, to 60 and 70% of RTI consulta-
tions, respectively. The observed increase can hardly
be explained by a corresponding increase in more
severe RTIs. Evidence shows that CRP testing reduce
antibiotic prescribing for patients with acute RTIs and
acute exacerbations of chronic obstructive pulmonary
disease in primary care [22,23]. However, there is a
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concern that CRP testing might also have negative
effects, for instance on costs of management or re-
consultation, but there is limited measurement of
these outcomes [22]. A study from OOH services in
Norway where children with RTIs were randomized to
either mandatory CRP testing or testing at the discre-
tion of the physician found no effect on antibiotic pre-
scription or hospital referrals [24]. There is a risk that a
too liberal use of CRP testing will reduce self-care and
increase health care seeking, and secondarily lead to
increased prescription of antibiotics. In a study on the
consequences of a change in school absence policy in
Norway in 2016 the number of consultations among
16- to 18-year-olds increased by 30%, and the use of
antibiotics in this group increased by 26%. This could
not be explained by more serious infections, as there
was no such increase among 15-year-olds, who were
not affected by the change in policy [7].

Issuing of sickness certificates decreased in OOH
services over the study period. There was a notable
drop in consultations with sickness certificates
between 2009 and 2010 for RTI consultations, less so
for non-RTIs. Although interesting, we do not have an
explanation for this finding. Sickness certificates being
issued in higher proportions for younger patients sug-
gests different reasons for visiting the health care serv-
ices between age groups. A hypothesis that may need
further investigation is that younger patients visit
health care services for sickness certificates and older
patients visit for treatment. The observation that sick-
ness certificates were issued in RTI consultations twice
as often in daytime general practice than in the OOH
services is in line with the GPs’ responsibility for fol-
low-up of patients.

Implications

Our study provides important background information
about RTIs in primary care between 2006–2015. The
study may serve as a basis of comparison regarding
RTI consultations in primary care services in Norway
and other countries with a comparable primary
care system.

Conclusion

We found large differences between general practice
and OOH services with regards to RTI consultations.
We also discovered clear time trends in CRP test use
and sickness certificate issuing. While RTI consultations
seemed to vary greatly with age group, we observed
no major sex differences.
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