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RESEARCH ARTICLE

Point-of-care ultrasound (POCUS) in Norwegian general practice

Hans-Christian Myklestula, Trygve Skonnordb and Mette Brekkea,b

aGeneral Practice Research Unit (AFE), Department of General Practice, Institute of Health and Society, University of Oslo, Oslo,
Norway; bDepartment of General Practice, Institute of Health and Society, University of Oslo, Oslo, Norway

ABSTRACT
Objective: To assess the use of point-of-care ultrasound (POCUS) in Norwegian general practice.
Design: Retrospective register study based on general practitioners’ (GPs’) reimburse-
ment claims.
Setting: Norwegian general practice excluding out-of-hours clinics in 2009, 2012 and 2016.
Subjects: GPs who scanned patients for a given set of symptoms and medical conditions.
Main outcome measures: Number and characteristics of GPs performing POCUS. Number and
type of scans carried out.
Results: The number of scanning GPs increased from 479 in 2009 to 2078 in 2016. The number
of registered scans increased from 8962 to 55921. In 2016, approximately 30% of Norwegian
GPs sent at least one reimbursement claim for POCUS. Seven out of 10 GPs did not scan every
month. The gender distribution of scanning GPs was equal to that of the total GP population.
Male GPs scanned four times more frequent than female GPs. Specialist in family medicine
scanned twice as much as non-specialist. The use of POCUS among GPs in different counties
varied from 31.6 to 198.5 per 10,000 citizens.
Conclusions: The number of Norwegian GPs using POCUS and the number of scans have
increased substantially from 2009 to 2016. The use of the various scans, based on the use of
reimbursement claims, have evolved differently. The reasons for this are not known. The low
number of scans carried out by most GPs raises a concern when it comes to the quality of the
performed scans.

KEY POINTS

� 30% of Norwegian general practitioners (GPs) used point-of-care ultrasound (POCUS) in 2016.
� The use of POCUS increased six-fold from 2009 to 2016.
� Three out of four scanning GPs performed less than 10 scans annually.
� Male GPs performed 80% of the claimed scans.
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Introduction

Ultrasound has been a part of medical diagnostics

since the 1950s. In Norway, a few general practitioners

(GPs) have used ultrasound over the last 40 years for a

variety of clinical problems [1,2]. As ultrasound devices

have evolved, the term point-of-care ultrasound

(POCUS) has become established in the field of gen-

eral practice and became a major trend after 2000

[3–9]. POCUS is a focused examination of patient

symptoms as a part of the diagnostic process that

includes anamnesis and physical- and laboratory

examinations, and is less comprehensive than a full

diagnostic ultrasound by radiologists. It is considered

safe for GPs to perform POCUS for conditions of low
to moderate complexity [3,6,7,10–13].

Norwegian general practice is partially funded from
The Norwegian Health Economics Administration
(Helfo) based on procedures performed. Since 2007,
GPs have had the opportunity to claim reimburse-
ments for certain ultrasound scans [14]. Assessment of
residual urine and evaluation of fetal head position at
term were the first two procedures covered. From
2009, first-trimester bleeding, deep venous thrombosis
(DVT), diseases of gallbladder or aorta, such as abdom-
inal aortic aneurysms (AAA), and pathological skin-
associated processes, such as abscesses, were included
to the list of allowed procedures [15].
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Several previous studies have addressed various
aspects of POCUS in general practice, including assess-
ing its use in out-of-hours primary health care [16],
and education [4–6,8,17], measuring quality of scan-
ning by GPs [4–8,11,12,17,18], the number of scans in
various countries [4,8,16] and financial aspects
[4–6,8,16–18]. No study has addressed the develop-
ment of scanning in general practice for the entire
population of GPs in a country. The scope of this
study was to investigate Norwegian GPs’ use of
POCUS during day-time hours after the introduction of
reimbursements. Our research questions were:

1. How many GPs used POCUS, and what character-
ized these GPs?

2. Which scans did they perform, and
how frequently?

3. How has use of POCUS developed?

Materials and methods

This was a retrospective register study. Datasets includ-
ing reimbursement claims for POCUS from all Norwegian
GPs for 2009, 2012 and 2016 were obtained from Helfo.
The variables given were pseudo-ID, age, gender, county
of residence and practice and whether the GP was spe-
cialist in family medicine or not, for each GP. In addition,
reimbursement codes [15] and number of claims were
available for each GP. The dataset is thought to be com-
plete. Reimbursement claims without codes for POCUS
were not available for this study. The use of POCUS in
out-of-hours practices and for POCUS performed by GPs
outside the regular GP scheme were not included in the
dataset. Patient data were not available for this study.

Statistics and ethics

Statistical analysis was performed by IBM SPSSVR v. 25
using simple descriptive analyses.

The Regional Committee for Medical and Health
Research Ethics assessed the project not in need of
their approval (ref 2018/213). The Norwegian
Directorate of Health assessed the data to be anonym-
ous, thus no need of dispensation from requirement
of professional secrecy (ref 18/142-2).

Results

We identified 2675 unique GPs, 1627 male and 1048
female, who claimed reimbursement for the use of
POCUS over the three study years. For 2009, 2012 and
2016 there were 479, 953 and 2078 unique GPs,

respectively. These numbers included list-holding GPs,
interns and locums. At the end of 2016, there were
4667 GPs in Norway [19]. There were 1350 interns
each year, and including these and locums [19], the
percentage of scanning GPs in 2016 was approxi-
mately 30%. For the 2009 and 2012, the numbers
were 8.5 and 16 percent, respectively. There was a six-
fold increase in the number of scans from 8962 in
2009 to 54,931 in 2016. In total, 101,428 reimburse-
ment claims for POCUS were made over the three
years. Female GPs increased the number of claims
from 1390 in 2009 to 10913. There was an observed
difference in the use of POCUS between age-cohorts.
GPs aged 25 through 35 reported a four-fold increase
from 1038 in 2009 to 4152 in 2016. GPs 66 and older
had a more than 14-fold increase from 346 reimburse-
ment claims in 2009 to 4953 in 2016.

Almost 40% of GPs who claimed reimbursement
were women (Figure 1). Male GPs made 82,299 claims,
more than 81% of the total. Among the various scans,
these proportions varied. For skin-near pathological
processes, male GPs scanned 18,029 times in 2016,
female GPs 2753, a more than six-fold difference. For
fetal head-position at term there were in 2016 3263
male GP scans and 1552 female GP scans. For first tri-
mester-bleeding, there was a similar tendency with
2461 scans performed by male GPs and 1774 by
female GPs. For the other scans, the 4:1 proportion
held true. There was no difference between specialists
and non-specialists in number of scanning GPs.
Specialists made 68,466 of the registered claims cover-
ing 68% of all reported scans in the period.

The increase over time in number of scanning GPs
of different age groups was equal, although amongst
GPs older than 66 years the number doubled from
2009 to 2016 (Figure 2). Approximately 6% of scan-
ning GPs were age 66 years or more, whereas this age
group counted for 3.6% of the GP population [19]. For
the various scans, the use of POCUS evolved
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Figure 1. Number of GPs claiming reimbursement for POCUS,
by gender.
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differently in different age cohorts. GPs aged 56
through 65 increased the number of scans for skin-
associated processes from 163 in 2009 to 6660 in
2016. For GPs aged 25 through 35, there was only an
increase from 126 to 1381. Scans for diseases of the
gallbladder or aorta increased amongst GPs older than
65 years from 104 in 2009 to 2239 in 2016. The assess-
ment of residual urine differed between two of the
cohorts. GPs aged 25 through 35 had almost no
increase in their use of POCUS for this procedure:
from 478 in 2009 to 647 in 2016. GPs aged 66 or
more had an increase from 48 to 594 in the
same period.

The mean number of scans per year per included
GP was 37.9. The distribution of the number of claims
was wide, with the highest number being a total of
2658 reported scans over the three years. Figure 3
shows the distribution of GPs according to their num-
ber of claims. There was an increase in claims for reim-
bursement in all groups of GPs, but the highest
increases were in the two groups of the fewest claims.
GPs scanning one or two times per year accounted for
half of the scanning GPs, but did only make two per-
cent of all performed scans. There was a difference in
type of performed scans between the GPs making one
or two scans annually and the rest. The biggest differ-
ence was observed in pathological skin-near processes,
where the frequent scanners proportionally scanned
five times as often as compared to the low scanning
group. Opposite, the low-scanning group scanned for
DVTs three times as often and almost twice as often
for diseases of aorta and gallbladder compared to the
total numbers of scans, as did the frequent scanning
GPs. For the other scans, there were no differences.

Figure 4 presents the distributions of claims in the
various counties of Norway for 2016. The number of
scans per 10,000 citizen varied from 31.6 to 198.5. The
distribution was similar for 2009 and 2012.

Figure 5 shows the changes in number of claims
for each reimbursement code. Claims for scanning of
residual urine, fetal head position at term, DVT and
first-trimester bleeding increased three-fold from 2009
to 2016. In the same period, number of claims for dis-
eases of gall bladder or aorta increased eight-fold. The
greatest increase in claims was observed for skin-asso-
ciated processes such as abscesses, which showed a
22-fold increase in claims from 932 in 2009 to 20,782
in 2016.

Discussion

From 2009 to 2016, the number of Norwegian GPs
using POCUS increased four-fold. The gender distribu-
tion equaled that of the total GP population. However,
male GPs scanned four times as often as female GPs
in term of number of scans. Specialist status in family
medicine did not affect the number of scanning GPs,
however specialists made more than twice as many
claims as non-specialists. Variation in the use of
POCUS between counties was more than six-fold. The
use of POCUS for various scans increased from three-
fold to 22-fold.

Our data found that approximately 30% of GPs
claimed the use of POCUS in 2016. Although previous
studies have looked at several aspects of GPs’ use of
POCUS [4,5,8], no study has addressed the frequency
of POCUS use in an entire GP population. There is a
long history of GPs using POCUS in Norwegian general
practice [1,2,20,21], partially explained by long distan-
ces to the nearest hospital [2,21]. Our findings of a
four-fold increase in scanning GPs from 2009 to 2016
may be explained by reduced costs for the ultrasound
devices [13] and their improved ease of use
[7,11,13,17]. In addition, there has been a nationwide
tendency of single-handed GP practices to combine
into larger clinics, making an investment in such
equipment more reasonable. Increased availability of
POCUS in these clinics may have encouraged col-
leagues to scan [22]. The introduction of reimburse-
ment claims in 2007 may also have contributed to the
increased use of POCUS. However, to break even
financially, a Norwegian GP must currently scan and
claim reimbursement twice daily (personal data). Our
findings do not suggest such practice, as can be seen
in Figure 3.

The 40% of GPs claiming reimbursement were
women (Figure 1) and was proportionate to the 42%
of Norwegian GPs who were women [19]. There was
no observed gender difference between GPs in terms
of number of scanning GPs. These results differ from
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Figure 2. Number of GPs claiming reimbursement for POCUS,
by age.
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the results described by Myhr et al. in out-of-hours
clinics [16], where 74% of scanning GPs were men.
The difference may be explained by more male GPs
working out-of-hours. In terms of number of per-
formed scans, male GPs used POCUS more, as 81% of
the performed scans was made by male GPs. This ten-
dency for increased use of imaging techniques among
male GPs has been shown previously by Ringberg
et al. [23].

Data from 2011 to 2013 showed that 16.7% of
Norwegian general practices had ultrasound devices
available [24]. We observed 16% of Norwegian GPs
claiming reimbursement for 2012, which confirms the
first observation. A study of Norwegian out-of-hours
practices in 2016 reported that 23% of practices had

POCUS available [16], with 6.5% of physicians scanning
in comparison to 30% during office hours. The dis-
crepancies in scanning among physicians between
regular office hours and out-of-hours practice cannot
be explained by our study. Limited time available,
poorer knowledge of patients and different devices
are possible causes.

According to our data, seven out of ten GPs using
POCUS made 10 or fewer scans annually. However,
the number of GPs who performed more than 100
scans per year increased almost seven-fold over the
study period. The smallest increase was found in the
group performing 11–25 scans annually, which
increased less than three-fold. The low frequency of
scans for most GPs raises a concern about the quality
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of the performed scans. Ultrasonography is considered
to be a highly user-dependent clinical skill [8,17,18].
However, for several types of scans, such as those to
detect an AAA, even novices can scan with a high
level of diagnostic accuracy [3,6,7,10–13]. There may
be many causes to the low number of scans among
the majority of GPs. First, an average GP can expect to
see conditions such as DVT [25] or first trimester
bleeding only a few times a year. Availability of the
equipment is another aspect that may affect the use
of POCUS. Having your own ultrasound apparatus in
stand-by mode next to the patient makes scanning
more feasible compared to if you have to go and get
it in another room. On the other hand, our study does
not indicate that the GPs, the majority of whom are
private practitioners, used POCUS claims to increase
their income, see Figure 3.

POCUS has been integrated as a part of the curricu-
lum in medical studies in several universities [4,26,27]
and has also been included in some family medicine
residence programs [4,8,27]. We did not expect to
observe the effect of this in Norway during the study
period. The relatively high quality of scans for simpler
assessments, even by novices, may also have contrib-
uted to the increased number of scans [3,6,7,10–13].

The oldest cohort of GPs had the highest increase
in the use of POCUS over the period. The explanation
may be better economy and perhaps more time to
follow diagnostic and therapeutic curiosity.
Experienced GPs have been in practice for a longer
time, and may see older patients in whom diseases
are more likely to occur. The increase in performed
scans for residual urine and AAA may support this
hypothesis. The lack of difference between specialists
and non-specialists in number of scanning GPs is con-
sistent with 57% of GPs who were specialists in family
medicine [19]. The proportionate increase in scanning
specialists and non-specialist was presumably partly
due to an adaptation of younger GPs to the techno-
logical advances in primary care. The higher propor-
tion of specialists claiming reimbursement may be
explained by the likelihood of experienced GPs
being specialist.

Norwegian geography and long distances to the
nearest hospital have been used as arguments to
advocate the use of POCUS in general practice [2,21].
Our data do only partially support this, as shown in
Figure 4. The observed dispersion of use of POCUS
was not correlated with geography or locations of
hospitals in the various counties. Local enthusiasts and
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traditions may have contributed to the local varia-
tions [1,2,21,28,29].

The extent of POCUS for various organ examina-
tions evolved differently. The three-fold increase for
residual urine, fetal head position at term, first-trimes-
ter bleeding and DVT was lower than the increase in
number of scanning GPs. The eight-fold increase in
scanning for gallstones or AAA can partially be
explained by their ease in performing [3,6,7,10–13]
and clinical significance. The 22-fold increase in scan-
ning for skin-associated processes cannot be explained
and requires further studies.

Limitations

The use of ultrasound in general practice is broader
than the scans included in this study [1,4,8,30]. For
example, GPs use ultrasound for diagnosis and treat-
ment of musculoskeletal disorders, but because such
use did not lead to a reimbursement claim, these
scans were not counted in our study. Bladder scan-
ning performed by other healthcare professionals is a
source of error that cannot be accounted for in these
numbers. Both the number GPs using POCUS and the
number of scans for residual urine can be lower than
those registered. Reimbursement claims for first-tri-
mester bleeding, DVT, diseases of gallbladder and
aorta and pathologic processes close to the skin were
only instituted in the second half of 2009, so the scans
recorded for these procedures were all performed in
the second half of that year. Another source of error is
the fact that the register is based on self-reported
claims of procedures performed. There was a possibil-
ity that GPs forgot to code for all performed proce-
dures. The possibility of reporting more performed
procedures than those who were actually performed is
also present.

The numbers of locums were probably higher for
all three registered years. Until the second half of
2016, only vacancies lasting for more than two
months were registered [19]. In Norway, interns
rotated to general practice in March and September.
Although there were approximately 1350 different
interns in total, only one-third of these were in the
clinics at the same time. This causes some uncertainty
about the interpretation of the percentage of scanning
GPs.

Conclusions

Overall, 30% of Norwegian GPs claimed the use of
POCUS in 2016. There was a four-fold increase in

number of scanning GPs and six-fold increase in per-
formed scans since 2009. The observed variations in
scanning related to GP gender, the types of scans and
geographical variations are not easily explained. The
limited number of performed scans by the majority of
GPs is a source of concern when addressing the qual-
ity of the use of POCUS.
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