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ABSTRACT

Objective The implementation of point-of-care ultrasound
(POCUS) in general practice varies, but it is unknown what
determines this variation. The purpose of this study was to
explore (1) the overall proportion of POCUS-users among
general practitioners (GPs), (2) the current use of POCUS
by GPs, (3) factors related to the implementation of POCUS
in general practice and (4) GPs’ concerns related to POCUS
use in general practice.

Design An online survey was distributed in June 2019.
Setting General practice.

Participants GPs working in office-based primary care
clinics in Denmark.

Main outcome measures The questionnaire was
developed using mixed methods and included questions
about participants’ characteristics, past POCUS training
and experience, capability, opportunity and motivation for
using POCUS in the primary care setting. Results were
summarised using descriptive statistics. Association
between GPs’ background characteristics and POCUS use
was tested using logistics regression.

Results Responses were analysed from 1216
questionnaires corresponding to 36.4% of all GPs in
Denmark. The majority (72.3%) of participants had
previous POCUS experience, 14.7% had access to a
POCUS device and 11.5% used POCUS. Several factors
motivated participants to use POCUS. However, barriers
existed such as lack of remuneration and high workload.
Additionally, many GPs questioned their ability to scan with
sufficient diagnostic accuracy and the impact of POCUS on
the consultation. Of non-users, 28.7% believed they would
be using POCUS in the future.

Conclusion Although, the majority of GPs had past
experience with POCUS and felt motivated to use it, few
had implemented POCUS. Several factors influenced

the GPs’ capability, opportunity and motivation for using
POCUS and several concerns were registered by non-
users.

INTRODUCTION

Point-of-care ultrasound (POCUS) is now
used by physicians across clinical specialties.'*
The development is caused by technological
advances making smaller, better and cheaper
ultrasound equipment accessible outside the
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is the first European study to explore the dis-
semination of point-of-care ultrasound in a general
practice setting without regulation or financial in-
centives to drive the implementation.

= The survey was built from explorative in-depths
interviews with 25 general practitioners (GPs) and
items were further developed and tested in focus
groups including a total of 11 GPs.

= The response rate to the survey was low. Although
analysis suggested a representative sample, selec-
tion bias cannot be omitted.

radiology department.”* Moreover, defining
POCUS, as a rapid and focused add-on to the
traditional physical examination of patients,
makes the examination feasible for frontline
clinicians.”

It has been suggested that POCUS may
also be a future tool for general practi-
tioners (GPs) working in primary care owing
to: the onward march of POCUS use into
medical schools,4 the limitations of the tradi-
tional physical examination of patients,” the
increased complex medical conditions in
patients seen in general practice® and soci-
ety’s demand for high-quality healthcare.'

However, using POCUS is a complex
task and several aspects of implementing
POCUS in general practice have not yet
been explored including the barriers and
facilitators that influence the wuptake of
the technology. Furthermore, the available
evidence-base concerning POCUS use in an
office-based general practice setting is still
sparse.” Previous studies describing the use
of POCUS have been limited to exploring
the use in somewhat selected groups of early
adapters of the technology® and results from
these studies may not be generalisable.

The uptake of POCUS in general practice
varies among geographical areas and between
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GPs in each area.”'” Why some GPs adopt the technology
while others are reluctant is not well described. However,
it has been suggested that factors like financial incen-
access to ultrasound examinations in secondary
and previous experience with POCUS use from
other settings'” may be of influence. Still, non-users may
have concerns that have not yet been identified.

Implementation theories have been developed to
achieve enhanced understanding of aspects of imple-
mentation on an individual and/or collective level.'
According to the COM-B model introduced by Michie et
al, Capability, Opportunity and Motivation are considered
key factors for changing clinical Behaviour of individual
healthcare professionals.'* Still, no previous research
has explored either the factors driving the behaviour of
the early adopters,” who have implemented POCUS in
their daily clinical work without guidelines, financial and
organisational support, or the factors preventing non-
users from adopting the technology. Hence, we do not
know which factors are of influence or if barriers and
concerns may prevent a broader implementation in the
general practice community.

Therefore, the aims of this study were to explore (1) the
proportion of POCUS-users among GPs in Denmark, (2)
the current use of POCUS by the GPs, (3) factors related
to the implementation of POCUS in general practice and
(4) GPs’ concerns related to POCUS use.

MATERIAL AND METHODS
Study design
Cross-sectional survey.

Setting and participants
Data were collected from general practice in Denmark,
where office-based GPs provide primary healthcare for
patients listed with their clinics and act as gatekeepers to
secondary healthcare through a referral system. Consulta-
tions and treatments are tax-financed and free-of-charge
for patients. GPs are paid through a combination of capi-
tation and fee-for-service negotiated as a collective agree-
ment between the organisation of GPs in Denmark (PLO)
and the Danish regions.”” However, in Denmark there is
no financial support in relation to the introduction of
POCUS or fee for performing POCUS examinations in
general practice and GPs must cover the costs related to
buying the ultrasound device, participating in ultrasound
courses, using extra time in the consultation performing
POCUS, in addition to the lost income due to absence
from the clinic during training."®

All GPs in Denmark registered by PLO (corresponding
to 99.9% of GPs working in Denmark) were eligible to
participate in the study. On 7 June 2019, an email was
distributed by PLO including a short description of the
study purpose and a link to the study questionnaire. A
reminder email followed on 27 June 2019.

Developing the questionnaire
The questionnaire for this study was developed and vali-
dated through five steps (figure 1) using a mixed-method

sequential design.'” First, the research group developed a
conceptual model based on a previous literature review
and informal focus groups with GPs. The conceptual
model included domains of interest in relation to the
implementation of ultrasound in general practice and
was used to build an interview guide. Second, 25 Danish
GPs—both POCUS users and non-users—were inter-
viewed exploring experiences with POCUS use in general
practice."® The interviewees were recruited stepwise
through general practice networks aiming for maximum
variation in the sample in terms of characteristics of the
GPs. Semi-structured interviews were conducted using
an explorative phenomenological approach. The inter-
views were audio-recorded, transcribed verbatim and
analysed using an inductive cross-case analysis.'” Third,
the analytical themes from the interviews were converted
into items in a preliminary version of the questionnaire.
All statements made by the interviewees related to imple-
mentation aspects were included in the drafted version
of the questionnaire. We also included aspects identified
in patient interviews.”” Fourth, the drafted questionnaire
was tested and further developed in two focus groups
interviews including a total of 11 GPs. Participants system-
atically discussed each item in the questionnaire and
made suggestions for changes. Items were re-phrased,
missing response categories were identified, and related
statements made by the interviewees were combined.
Adaptions followed each focus group. Fifth, a new version
of the questionnaire was pilot-tested using‘think-aloud’
technique in individual interviews with five GPs. This was
a final test of face-validity, comprehension, and feasibility.
Only minimal adaptions followed this step.

Outcome measures

The final questionnaire consisted of 14 single-choice
items and five multiple-choice items with different cate-
gorical response categories, six battery single-choice
items with ordinal answer categories (48 items in total)
and five free-text items where participants could type in
numbers (continuous data) (online supplemental file 1).

Characteristics of the GPs and clinics

The questionnaire encompassed items about GP’s gender
(male, female), age, seniority (years as a GP) and terms
of employment (owner of practice, employed, other)
as well as organisation (solo-practice, partnership prac-
tice, other), location (city, rural, mixed), region (North
Denmark Region, Central Denmark Region, Region of
Southern Denmark, Region Zealand or Capital Region of
Denmark), distance to the nearest radiology department
(km), number of GPs working in the clinic and number
of patients listed with the clinic.

Dissemination

Participants were asked if they used POCUS in their daily
work in the clinic, during out-of-hours service, and if they
believed all GPs would be performing POCUS in the
future. In addition, non-users were asked if they thought
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Figure 1. Developing the questionnaire.

included in a interview guide.
Conceptual model

* A conceptual model was developed based on a literature review, informal interviews
with GPs and discussions in the research group*. Central domains were identified and

Exploring in-depth

*Individual semi-structured interviews were conducted with 25 Danish GPs — both
POCUS users and non-users — exploring their experiences with POCUS use in general
practice. Through the interviews the central domians from the conceptual model were
explored and additional domains were identified.

preliminary version

Interviews
* The research group converted the analytical themes from the interviews into items in a
preliminary version of the questionnaire. Patients perspectives were collected in
Developing a interviews with 23 patients and relevant aspects were included.

Focus group

interviews response categories.

* The preliminary version of the questionnaire was then tested and further developed
through two focus groups interviews including a total of 11 GPs - both POCUS users
and non-users. Relevance, acceptance and understanding was tested in the focus
groups and the groups helped rephrase difficult questions and identify missing

Pilot-test interviews

individual interviews with five GPs. Hereby feasibility, comprehension and face-

*The final questionnaire was then pilot-tested using “think-aloud” technique in
validity of the final questionnaire was tested.

GPs = General Practitioners, POCUS = Point-of-care ultrasound

* The research group consisted of one radiologist with extensive experienced in POCUS use, one GP and professor in general practice with POCUS
experience, one GP and professor in general practice with expertise in the development of questionnaires, one GP and associate professor in general
practice with expertise in qualitative methods and one phd student exploring the use of POCUS in general practice.

Figure 1 Developing the questionnaire.
POCUS was a relevant examination in general practice,

and if they believed they would themselves be performing
POCUS in the future.

Usage

The use of POCUS was explored through the frequency
of use during daily work in the clinic, during out-of-hours
service, and the type of diagnostic and/or procedure-
related POCUS examinations performed.

Implementation

In line with the COM-B model,14 we included all GP state-
ments from the interviews concerning factors related to
performing POCUS (capability), using POCUS (opportu-
nity) and motivational factors (motivation). In addition,
we included GPs’ statements describing general concerns
related to the use of POCUS in general practice. The GPs
were given five response options about their agreement
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to these statements: ‘yes, to a high extent’, ‘yes, to some
extent’, ‘yes, to a little extent’, ‘no’ or ‘unsure’. We
further explored the GPs’ capability by asking them to
declare any prior POCUS training and/or experience
and the GPs’ opportunity by asking them to declare if
they had access to an ultrasound device in their clinic and
which type of ultrasound device. The statements related
to implementation are shown in the Results section and
the development of these items is elaborated in figure 1.

Data management and analysis

Data were collected anonymously using SurveyXact
(Rambgll, Aarhus, Denmark), exported to a secure server
at Aalborg University, and then analysed using STATA
V.15.0 (StataCorp, College Station, Texas, USA).

Categorical variables were summarised in proportions
and continuous variables using mean and 95% CI (median
and IQR if not normally distributed). As POCUS use was
considered to influence outcomes related to implemen-
tational aspects and concerns related to POCUS use we
preplanned to present these outcomes for the users and
non-users separately. The overall percentage of POCUS-
users versus non-users who agreed with each statement
(including ‘yes to a high extent’, ‘yes to some extent’
and ‘yes to a little extent’) will be presented in the main
text, while the percentage in each response category is
presented in the corresponding figure.

Associations between GP or clinic characteristics and
POCUS use were tested using a logistic regression model
and presented as adjusted ORs as elaborated in table 1.
Missing values, owing to premature termination of the
questionnaire and the number of participants were
declared for each outcome.

Patient and public involvement statement

Concurrently with developing the questionnaire for this
study, we were developing a patient questionnaire for
a different study.”” During the validation of the patient
questionnaire, a total of 23 patients were interviewed
about their reflections on POCUS use in general prac-
tice. The purposes of these interviews were (1) to validate
the patient questionnaire for content relevance and (2)
to identify missing items or domains for the GP question-
naire for this study. The patients were recruited from four
different general practice clinics aiming for variation in
geographical location, age, gender and POCUS expe-
riences. Domains and aspects identified by the patients
were incorporated into the preliminary version of the
questionnaire for this study.

RESULTS

Of 3365 invited GPs, 1226 (36.4%) responded to the
survey. Ten were excluded because they did not work
as GPs in Denmark leaving 1216 participants. GP and
clinic characteristics are provided in table 1. Comparison
between our sample and the background population of

GPs in Denmark is provided in online supplemental file

2.

Dissemination

Overall, 11.5% (95% CI 9.7 to 13.3) used POCUS in their
daily work and 0.8% (0.3 to 1.3) during out-of-hours
service. POCUS use was significantly associated with being
male and being below 50 years of age (table 1).

A total of 29.2% (26.6 to 31.8) of participants believed
POCUS would be used by all GPs in the future, while
23.9% (21.5 to 26.2) did not, and 40.0% (37.2 to 42.7)
were unsure. Of 1076 non-users 50.0% (47.0 to 53.0)
believed POCUS was a relevant examination in general
practice (28.6% (25.8 to 31.3) did not and 14.6% (12.5
to 16.7) were unsure) and 28.7% (26.0 to 31.4) believed
they would be using POCUS in the future (36.5% (33.6
to 39.4) did not and 27.4% (24.7 to 30.0) were unsure).

Usage

There was a large variation in the frequency of POCUS
use among the 140 POCUS users with 53.6% (45.3 to
61.9) using it daily, 32.9% (25.1 to 40.7) weeKkly, 12.1%
(6.7 to 17.5) monthly and 0.7% (-0.6 to 2.0) less than
monthly (0.7% were unsure of their use). Ten GPs used
POCUS during out-of-hours service of whom three used
it each time they were on duty. Variation was also found
regarding the indication for using POCUS (figure 2):
77.9% (71.0 to 84.8) of POCUS users declared that they
often or sometimes scanned to confirm/disconfirm a
specific clinical condition, 67.1% (59.3 to 74.9) to prac-
tice and train their own scanning skills, 55.0% (46.7 to
63.2) to remedy the patient’s concern without having a
medical reason for performing the scan, 50.7% (42.4 to
59.0) to make sure obvious pathology was not overlooked,
29.2% (21.7 to 36.7) to search for reasons for the patients
symptoms, 28.6% (21.1 to 36.1) as a standardised part of
their examination, and 20.0% (13.4 to 26.6) to screen
asymptomatic patients.

The POCUS-users registered that they used a range of
different diagnostic scanning modalities and procedural
scans (figure 3). The most common applications regis-
tered were gynaecological or obstetric: 92.8% (88.5 to
97.1), abdominal: 67.1% (59.3 to 74.9) and musculoskel-
etal: 61.4% (53.3 to 69.5) examinations. The majority of
POCUS users scanned several anatomical areas, whereas
some restricted themselves to just one: 17.8% (11.5 to
24.1), two: 15.0% (9.1 to 20.9) or three: 8.6% (4.0 to
13.2) anatomical areas.

Implementation
Factors relating to capability, opportunity and motivation
are described in figure 4.

In terms of capability, 72.3% (69.8 to 74.8) of the
1216 participating GPs had previous POCUS experience
(online supplemental file 3). POCUS users had begun
using POCUS in general practice within: <l year: 28.6%
(21.1 to 36.1), 1-2 years: 20.7% (14.0 to 27.4), 3—4 years:
27.1% (19.7 to 34.4), 5-10 years: 15.0% (9.1 to 20.9) or
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Table 1 Participant characteristic -%
POCUS users Non-users Whole sample Association to POCUS use i

(N=140) (N=1076) (N=1216) (N=1122) Z

N (%) N (%) N (%) Adjusted OR (95% CI)t e

Gender %
Male 86 (61.4) 454 (42.2) 540 (44.4) 2.2 (1.5t0 3.3) §
Missing 6 (4.2) 80 (7.4) 86 (7.1) 2
Age 5
<50 years 74 (52.8) 437 (40.6) 511 (42.0) 1.9 (1.3 10 2.8) E
Mean (SD) years 50.6 (8.9) 52.2 (8.7) 52.0 (8.7) 2
Missing 6(4.2) 82 (7.6) 88 (7.2) g
Experience as a GP o
<5 years 23 (16.4) 155 (14.4) 178 (14.6) I§
5-10 years 41 (29.3) 252 (23.4) 293 (24.1) &
20 years 41 (29.3) 343 (31.9) 384 (31.6) 51:
>20 years 29 (20.7) 244 (22.7) 273 (22.5) N
Missing 6 (4.2) 82 (7.6) 88 (7.2) E
Terms of employment 5‘
Owner of practicet 131 (93.6) 956 (88.8) 1087 (89.4) g»
Missing 6 (4.2) 82 (7.6) 88 (7.2) 8
Type of practice w §
Partnership practice 95 (67.9) 755 (70.2) 850 (69.9) 0.7 (0.4to0 1.1) E w
Solo-practice 39 (27.9) 224 (20.8) 263 (21.6) ;—9 §
Other** 0.0) 15 (1.3) 15 (1.4) g 2
Missing 4.2) 82 (7.6) 88 (7.2) %%
Number of GPs working in the practice § 3
>3 GPs 47 (33.6) 337 (31.3) 384 (31.6) 1.1 (0.7 to 1.6) é 3
2-3 GPs 58 (41.4) 483 (44.9) 541 (44.5) ug_g;

1 GP 29 (20.7) 169 (15.7) 198 (16.3) s
Missing 6 (4.2) 87 (8.1) 93 (7.6) g'
Number of patients listed with the practice _‘:,D
<2000 patients 28 (20.0) 164 (15.2) 192 (15.8) §
2000-5000 patients 62 (44.3) 469 (43.6) 531 (43.7) g
>5000 patients 44 (31.4) 356 (33.1) 400 (32.9) %
Missing 6 (4.2) 87 (8.1) 93 (7.6) >
Location of practice %
Rural 26 (18.6) 144 (13.4) 170 (14.0) 1.4 (0.9 to 2.3) %
Urban 66 (47.1) 525 (48.8) 591 (48.6) é
Mixed 42 (30.0) 324 (30.1) 366 (30.1) ~
Missing 6(4.2) 83 (7.7) 89 (7.3) S
Region 2
North Denmark Region 13 (9.1) 93 (8.6) 106 (8.7) §
Central Denmark Region 26 (18.6) 243 (22.6) 269 (22.1) g_
Region of Southern Denmark 52 (37.1) 211 (19.6) 263 (21.6) %—
Region Zealand 12 (8.6) 134 (12.5) 146 (12.0) %
Capital Region of Denmark 31 (22.1) 312 (29.0) 343 (28.2) «:3'
Missing 6 (4.2) 83 (7.7) 89 (7.3) §
Continued 2
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Table 1 Continued

POCUS users Non-users Whole sample Association to POCUS use
(N=140) (N=1076) (N=1216) (N=1122)
N (%) N (%) N (%) Adjusted OR (95% CI)t
Distance to radiology department

>20km 27 (19.2) 150 (13.9) 177 (14.6)

11-20km 24 (17.1) 201 (18.7) 225 (18.5)

5-10km 30 (21.4) 195 (18.1) 225 (18.5)

<5km 53 (37.9) 445 (41.4) 498 (41.0)

Missing 6 (4.2) 85 (7.9) 91 (7.5)

*General practitioners (GPs) who are employed in out-of-hours services or as consultants.

TGPs who are not owners includes participants who are employed or working as substitutes.

FAdjusted ORs calculated using a logistic regression model. For this model the following characteristics were dichotomised: gender
(male/female), GP age (<50years/>50 years), type of practice (partnership practice/not partnership practice), practice size (>3 GPs in the
practice/<3 GPs in the practice) and practice location (rural/ not rural). Based on the findings from previous studies (reference 9 16 26 38), we
hypothesised that using POCUS would be associated to the GP being male and below 50 years of age whereas the clinic would be a larger
partnership practice located in a rural area. Hence, we adjusted for these factors in the model.

>10years: 7.1% (2.8 to 11.4). Among non-users, 4.1% (2.9
to 5.3) had previously used POCUS in a general practice
setting. Still, concerns were registered regarding the GPs
ability to obtain POCUS competence following training:
POCUS users: 62.1% (54.1 to 70.1) and non-users 80.2%
(77.8 to 82.6), GPs ability to maintain POCUS compe-
tence with low frequency of POCUS use in general prac-
tice: 66.4% (58.6 to 74.2) and 84.0% (81.8 to 86.2), the
quality of affordable POCUS equipment: 42.9% (34.7
to 51.1) and 68.2% (65.4 to 71.0), the risk of diagnostic
insecurity: 65.7% (57.8 to 73.6) and 80.9% (78.6 to 83.2),
the risk of overlooking serious disease: 50% (41.7 to 58.3)
and 76.8% (74.3 to 79.3), the risk of not knowing when to
stop: 62.1% (54.1 to 70.1) and 68.7% (66.0 to 71.2), the
risk of misdiagnosis: 70.7% (63.1 to 78.2) and 81.3% (79.0
to 83.6), the liability in case of misdiagnosis: 59.2% (51.1

to 67.3) and 72.2% (69.5 to 74.9), the risk of unnecessary
over-examination: 42.1% (33.9 to 50.3) and 71.7% (69.0
to 74.4) and the number of incidental findings: 64.2%
(56.3 to 72.1) and 80.8% (78.4 to 83.1), respectively.

In terms of opportunity, 14.7% (12.7 to 16.7) of partic-
ipants had access to an ultrasound device in their clinic
(online supplemental file 4). The most commonly regis-
tered barriers for use were general workload in general
practice: 83.6% (77.5 to 89.7) for POCUS users 77.4%
(74.9 to 79.9) for non-users, respectively), time spent
performing POCUS: 83.6% (77.5t089.7) and 77.4% (74.9
to 79.9), lack of fee for performing POCUS: 80.0% (73.3
to 86.6) and 86.9% (84.9 to 88.9), the price of the POCUS
equipment: 75.0% (67.8 to 82.2) and 88.1% (86.2 to
90.0), the amount of extra training needed: 69.3% (61.6
to 76.9) and 79.4% (77.0 to 81.8), lack of curriculum for

Indication for performing point-of-care ultrasound

To confirm/disconfirm a specific condition

To train my scanning compentences

To solely remedy the patient's concerns

To make sure pathology is not overlooked

To search for reasons for the patient's symptoms
As a standardised part of my examination

To screen asymptomatic patients

o

20

m Often Sometimes

Figure 2 Indication for performing point-of-care ultrasound.

Rarely ®Never

40 60 80 100

Number of general practitioners

120 140

B Not sure = Missing

6
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Figure 3. Point-of-care examinations performed by general practitioners

140
120
wv
S
o
5
= 100
]
Q
@©
©
2 80
o
o
)
c
& 60
A
5}
@
2 40
£
S
=
i I I
; -
E®S 5 5 8SSETSEE
T 3EZ 2222233
T~ 3 2~ coauoB B o
< 2 cCh al% 2 5
o0 © o o« o 3
= a. <
4]
LU)
2
o 50
c
o
=
© 40
©
e
o
< 30
.
o
]
aw 20
—
s}
@
2 10
€
=}
Z 0

Diagnostic point-of-care ultrasound examinations

Groin -

Procedure-related point-of-care ultrasound examinations

Joint N

w o own own Q £ M U v © WY T @ v U &
c22sg8ELs5dcs 2B sESTE
] 7] S o 2 ]
ssL-2gadgc2arzER 6
o] =& o :Ul—g_c
%] o Q
3 0 £
@ = =
c 9]
= >
a
2 @
8 9]
5 [a]
a

m To guide venipuncture
To guide abscess drainage
To puncture joint effusions
To guide joint injection
= To guide injection around tendons
To guide bursa injection

m Other

Figure 3 Point-of-care examinations performed by general practitioners.

general practice POCUS: 45.7% (37.4 to 54.0) and 74.3%
(71.7 to 76.9) and lack of guidelines: 62.1% (54.1 to 70.1)
and 76.2% (73.7 to 78.7). Opposition from colleagues:
15.0% (9.1 to 20.9) and 15.1% (13.0 to 17.2) and supply
of ultrasound courses: 46.4% (38.1 to 54.7) and 21.3%
(18.8 to 23.7) seemed to be less important factors, while
fewer POCUS users than non-users registered that they

had easy access to the examination in secondary care:
37.8% (29.8 to 45.8) and 61.7% (58.8 to 64.6).

In terms of motivation for using POCUS in general
practice, a larger proportion of POCUS users than non-
users agreed that POCUS use in general practice could
improve the diagnostic process : POCUS users: 94.3%
(90.5 to 98.1) and non-users: 74.9% (72.3 to 77.5),
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qualify referrals to secondary care: 91.4% (86.8 to 96.0)
and 67.0% (64.2 to 69.8), provide earlier diagnosis:
94.3% (90.5 to 98.1) and 74.0% (71.3 to 76.6), enable

them to clarify more patients on their own (and reduce
the number of referrals): 92.1% (87.6 to 96.6) and 64.0%
(61.1 to 66.9), increase GP performance: 92.9% (88.6
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to 97.2) and 57.9% (54.9 to 60.9), increase job satisfac-
tion among GPs: 92.9% (88.6 to 97.1) and 52.9% (49.9
to 55.9), increase professional contentment among GPs:
94.3% (90.5 to 98.1) and 63.0% (60.1 to 65.9), provide
variation in everyday work for GPs: 91.4% (86.8 to 96.0)
and 65.3% (62.5 to 68.1), reduce the patients’ waiting
time for an ultrasound examination: 80.0% (73.3 to 86.6)
and 63.1% (60.2 to 66.0), increase the patients’ confi-
dence in the GP: 85.0% (79.1 t0 90.9) and 48.3% (45.3 to
51.3) and create interest for the specialty among younger
GPs and thereby recruit more GPs: 87.9% (82.5 to 93.3)
and 59.2% (56.3 to 62.1), respectively.

Concerns related to POCUS use in general practice
Non-users, more often than POCUS users, registered
concerns that POCUS would affect the division of tasks
between primary and secondary healthcare: POCUS
users: 37.1% (29.1 to 45.1) and non-users:70.3% (67.6 to
73.0), have a negative effect on other tasks: 39.3% (31.2
to 47.3) and 74.3% (71.7 to 76.9), give rise to competi-
tion between clinics: 26.4% (19.1 to 33.7) and 44.1%
(41.1 to 47.1), make GPs move away from core compe-
tences: 33.6% (25.8 to 41.4) and 71.5% (68.8 to 74.2),
fundamentally change the way GPs work: 22.1% (15.2 to
29.0) and 42.2% (39.2 to 45.2), technify the consultation:
30.7% (23.1 to 38.3) and 58.8% (55.9 to 61.7), increase
the distance between the doctor and the patient: 6.4%
(2.3 t0 10.5) and 29.6% (26.9 to 32.3), remove focus from
the dialogue: 30.7% (23.1 to 38.3) and 60.7% (57.8 to
63.6), lead to false reassurance: 46.4% (38.1 to 54.7) and
66.5% (63.7 to 69.3), increase the patients’ expectations
for more advanced care: 56.4% (48.2 to 64.6) and 74.9%
(72.3 to 77.5), or increase the patients’ concern: 23.6%
(16.5 to 30.6) and 48.9% (45.9 to 51.9).

DISCUSSION

Statement of principal findings

In this sample, we found that 11.5% of GPs in Denmark
used POCUS in their clinical work and POCUS was used
for a variety of indications to examine several anatomical
areas. In terms of implementation, POCUS-users were
highly motivated, but the majority felt highly limited by
financial aspects. Many non-users were also motivated,
but apart from financial aspects they also registered
factors related to their capability and the lack of guidance
as highly limiting for their use of POCUS. In addition,
many non-users were concerned that POCUS would take
away time from other tasks, distracting the core GP role
and directing it away from a patient-centred focus.

Strengths and weaknesses of the study

It is well-known that response rates are low in surveys
targeting physicians.”’ ** We had a 36% response rate,
which may be an indicator of a risk of selection bias as
GPs responding to our survey may have had a special
interest in POCUS. We were not able to adjust for selec-
tion bias by using for example an inverse probability

weighting, as this technique required individual data on
non-participants, which was unavailable for us. However,
the comparison between our sample and the complete
list of GPs in Denmark (online supplemental file 2) did
not reveal differences in GPs characteristics with excep-
tion of number of GPs per practice, where the propor-
tion of participants from practices with more than three
GPs was slightly larger in our sample. Still, we do not
rule out the risk of selection bias and acknowledge that
our user frequency of 11.5% could be overestimated. To
prevent overemphasising POCUS users, we separated
responses from POCUS-users and non-users in relation
to the implementation issues. Recognising the possibility
of non-response bias, the responses from non-users might
better reflect the overall population of GPs in Denmark.

As a result of our decision to include all factors
mentioned by the interviewees in the final questionnaire
to achieve high content validity, the final questionnaire
became long, making it time-consuming to complete
the survey. As a result, 7.7% (highest among non-users)
dropped out ahead of completion, which most likely
were those GPs with least interest in POCUS in general
practice.

The study was conducted in Denmark and the financial
barriers may not be relevant in countries where GPs are
employed by foundations or have their expenses relating
to POCUS covered by remuneration or patients’ payment.
In addition, the lack of official guidelines and require-
ments for POCUS use in general practice in Denmark
makes these POCUS-users a selected group of early-
adapters and first-movers.® '® In other countries, the use
of POCUS may have a different organisational anchoring
and support.'’

Findings in relation to other studies
Compared with a previous survey’ the use of POCUS in
general practice in Denmark might be increasing, despite
the lack of financial support. Two previous studies from
Norway and Switzerland have also reported increasing
use of POCUS in general practice by summarising remu-
neration codes for specific types of POCUS.* ** Previous
cohort studies conducted among first-movers of POCUS
technology® *® have shown that POCUS is used for a variety
of different applications which our study confirms. This
variation may be explained by POCUS-users composing
their own individual portfolios based on self-interest,
patients seen in their practice, and their experience of
relevance of the different types of scans.'® In addition, we
found that POCUS was used for a range of indications,
some of which are far from the POCUS definition.”
Similar to the adoption of other technologies and
procedures in general practice’  many factors may
influence implementation. Most participants were moti-
vated by several factors and 72.3% of the participants in
our study had previous POCUS experience—primarily
from residency training. Still, not all GPs with past expe-
rience were using POCUS, which is in line with the
findings from other surveys."' '** In a previous study,"
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financial aspects and workload in general practice were
registered as highly limiting factors by almost all partic-
ipants. Another study pointed to insufficient training as
an obstacle for use.”” Our study offered insight into addi-
tional reservations and concerns. More than half of the
participants had concerns in relation to GPs’ ability to
obtain and maintain POCUS competence, the diagnostic
accuracy of a POCUS performed in general practice, as
well as the quality of the affordable equipment. Today,
there is not enough evidence to support or dispute such
specific concerns, but for some non-users the concerns
may be caused by a miscomprehension and direct
comparison between traditional ultrasound examination
performed by imaging experts and POCUS performed
by frontline clinicians. The understanding that POCUS
use is something different than the traditional ultrasound
examination®'® may not be widespread. Still, POCUS is an
operator-dependent examination and if GPs are insuffi-
ciently trained, there is a risk of misinterpretation of ultra-
sound images, which could lead to inappropriate care, for
example, misdiagnosis, non-diagnosis, overdiagnosis and
thereby undertreatment and overtreatment.” General
minimum requirements for ultrasound training®® and
equipment® have been outlined, but research has shown
a large variation in the ultrasound training of GPs.”* We
do not know if a lack of regulation, minimum require-
ments or financial support to GPs who aim to start using
POCUS in their practice makes some GPs compromise on
quality and choose a cheap ultrasound device to lower the
cost or a short training course to reduce the absence from
the clinic. Many non-users in this study were missing guid-
ance in terms of a curriculum and recommendations, and
as highlighted previously,'” ** educational programmes
and guidelines specifically designed for GPs would prob-
ably result in an increased uptake of the technology.

Many non-users had concerns related to the impact of
POCUS on the consultation and the doctor—patient rela-
tionship. This concern may be a general reaction to the
introduction of new technologies.” However, negative
effects were not revealed in a previous qualitative study
exploring GPs’ experiences with using POCUS in the
consultation'® or in a survey exploring patient experi-
ences with POCUS use in general practice.”’ Still, the GPs
in the qualitative study'® expressed concern that patients
may put too much trust in the technology.

Implications for research and practice

This study shows that many GPs see a potential for POCUS
use in general practice, but the reluctance that some GPs
have may be caused by other barriers and concerns than
merely financial aspects. Even though studies suggest a
high impact of POCUS in the diagnostic process® > and
potential cost savings,”* evidence supporting POCUS
use in general practice is still sparse. More research is
needed to explore the non-users’ concerns in relation
to GPs’ ability to obtain and maintain POCUS compe-
tence as well as the impact of POCUS on overall patient
care including diagnostic test accuracy and patients’

prognosis. Still, the use is increasing, and efforts must be
made to offer the educational and organisational support
that the participants in our study called for.

CONCLUSION

This study showed that most GPs had past experience
with POCUS and felt motivated to use it, but few had
implemented the technology in clinical practice. In terms
of implementation, several factors influenced the GPs’
capability, opportunity and motivation for using POCUS
and several concerns were registered by non-users.
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