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Abstract
Background: Many countries have introduced video consultations in primary care both inside and outside of office hours.
Despite some relational and technical limitations, general practitioners (GPs) have reported the benefits of video use in the
daytime as it provides faster and more flexible access to health care. Studies have indicated that video may be specifically
valuable in out-of-hours primary care (OOH-PC), but additional information on the added value of video use is needed.
Objective: This study aimed to investigate triage GPs’ perspectives on video use in GP-led telephone triage in OOH-PC by
exploring their reasons for choosing video use and its effect on triage outcome, the decision-making process, communication,
and invested time.
Methods: We conducted a cross-sectional questionnaire study among GPs performing telephone triage in the OOH-PC
service in the Central Denmark Region from September 5, 2022, until December 21, 2022. The questionnaire was integrated
into the electronic patient registration system as a pop-up window appearing after every third video contact. This setup
automatically linked background data on the contact, patient, and GP to the questionnaire data. We used descriptive analyses to
describe reasons for and effects of video use and GP evaluation, stratified by patient age.
Results: A total of 2456 questionnaires were completed. The most frequent reasons for video use were to assess the severity
(n=1951, 79.4%), to increase the probability of self-care (n=1279, 52.1%), and to achieve greater certainty in decision-making
(n=810, 33%) (multiple answers were possible for reasons of video use). In 61.9% (n=1516) of contacts, the triage GPs
anticipated that the contact would have resulted in a different triage outcome if video had not been used. Use of video resulted
in a downgrading of severity level in 88.3% (n=1338) of cases. Triage GPs evaluated the use of video as positive in terms of
their decision-making process (n=2358, 96%), communication (n=2214, 90.1%), and invested time (n=2391, 97.3%).
Conclusions: Triage GPs assessed that the use of video in telephone triage did affect their triage outcome, mostly by
downgrading the level of care needed. The participating triage GPs found video in OOH-PC to be of added value, particularly
in communication and the decision-making process.
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Introduction
Health care systems are undergoing a digital transformation
worldwide [1-9]. Studies on contact patterns in primary
health care during the COVID-19 pandemic found an overall
increase in digital consultations (e-mail, video, or telephone)
[5,10,11]. A central part of this development is driven by
the use of video consultations, which many countries have
introduced in primary care both inside and outside office
hours [2,5,6,10,12,13]. Video use in daytime general practice
has been reported to range from 1% to 6.4% [14-18], but
studies on video use in out-of-hours primary care (OOH-PC)
are lacking.

Video use has been shown to be context dependent,
such as daytime general practice versus OOH-PC setting
[15,19-21]. Several studies have investigated the perspec-
tives of general practitioners (GPs) on video use in daytime
general practice [3,12,15,19-26]. The benefits of video use
include faster access to health care compared to face-to-face
consultations and flexibility in care delivery [3,21,22,25,26].
As drawbacks of video use, GPs have reported technical
[12,20,22-25] and relational limitations, such as lack of
connection with the patient and of the feeling of presence
and intimacy [12,24,26], and uncertainty about which patients
are eligible candidates for video use [3,15,25,26]. There-
fore, many GPs prefer face-to-face consultations over video
consultations [12,19,21].

Limited knowledge exists on the user experiences of video
in OOH-PC. In total, 2 qualitative studies found that the
use of video adds value specifically in the context of OOH-
PC services [19,27]. A focus group study among GPs in
British OOH-PC conducted by Payne et al [27], showed that
GPs used video to support their clinical decision-making.
Furthermore, a questionnaire study conducted by Gren et
al [28] among Danish triage nurses found that the use of
video improved patient assessment and reassurance in calls
related to young children. No quantitative studies on the
GP perspective have been conducted, highlighting the need
for additional insights into the added value of video use in
OOH-PC, such as the effect on patient flows. This knowledge
is essential to ensure optimal utilization and further imple-
mentation of video technology.

This study aimed to investigate triage GPs’ perspectives
on video use in GP-led telephone triage in OOH-PC by
exploring their reasons for choosing video use and its effect
on triage outcome, the decision-making process, communica-
tion, and invested time. Based on literature, we expected high
satisfaction levels among GPs. In addition, we hypothesized
a moderate effect of video use on triage outcomes, as video
theoretically provides the triage GP with more information,
enabling them to make a better-informed decision.

Methods
Design
We conducted a cross-sectional questionnaire study among
GPs conducting telephone triage in the OOH-PC service in
the Central Denmark Region from September 5, 2022, until
December 21, 2022.
Setting
In Denmark, health care is publicly funded and free of charge
for all residents, including all care delivered by GPs. The
health care system is centrally regulated, but most services,
including OOH-PC, are provided by the local governments
of the 5 Danish regions. OOH-PC services are open on
weekdays from 4 PM to 8 AM and for 24 hours during
weekends and holidays. GPs and GP trainees (hereafter
referred to collectively as triage GPs) are obligated to cover
shifts in their regional OOH-PC service.

The study was conducted in the Central Denmark Region.
This region has 2 call centers handling all telephone triage
contacts, along with 13 locations for clinic consultations.
The number of triage GPs present depends on weekday and
time of day, ranging from 2 to 15 triage GPs. Patients are
obligated to call the OOH-PC, being triaged by telephone.
They cannot show up physically at the OOH-PC service
without a prior telephone triage call. Triage GPs perform
telephone triage with the use of video (video contact) or
without the use of video (telephone contact), but without a
clinical decision support tool. When answering a telephone
triage contact, the triage GP gathers information about the
reason for the encounter. Based on this information and their
clinical experience, the triage GP decides if the telephone
triage contact is suitable for video use. If so, a video link is
sent to the caller in an SMS text message, and, when activated
by the caller, a one-way video connection is established. In
Denmark, video contacts were rapidly implemented at the
start of the COVID-19 pandemic, without clear guidelines
for their use. Triage GPs are paid a fee-for-service through
standardized remuneration codes for telephone contacts (€10,
US $10.89) or video contacts (€31, US $33.76). Triage
GPs also decide upon the triage outcome: self-care, refer-
ral to face-to-face consultation (clinic consultation or home
visit), or referral to hospital. Out of 5 Danish regions, 3 are
organized with GP-led triage (including the Central Denmark
Region), whereas 2 regions have nurse-led or mixed triage.
Questionnaire Development
The development of the questionnaire followed a thor-
ough process. The content was based on results from
studies investigating video use in a general practice set-
ting [1,3,4,7,8,12,15,16,22,25,29-35] and on experiences with
video use shared by triage GPs and local stakeholders. The
research group conducted several internal feedback rounds,
which were followed by external feedback from 8 GPs
with expertise in both research and triage in OOH-PC.
Both internal and external feedback concerned the word-
ing, construction, and clinical relevance of included items.
In addition, short interviews were conducted with several
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triage GPs from the regional OOH-PC service to compile
a comprehensive list of relevant response categories to the
defined questions. Furthermore, cognitive interviews were
conducted with 2 GPs from the external feedback panel
to assure understanding of the meaning and relevance of
the questions and answering categories. Finally, we per-
formed a 1-day pilot test among triage GPs in the regional
OOH-PC service, receiving responses from 19 different
triage GPs, which resulted in 40 completed questionnaires.
The test provided us with further information to consider
before initiation of data collection (eg, relevance of response
categories, response rate, and ceiling effect).
Final Questionnaire
The final questionnaire consisted of 7 questions. One
question covered reasons for video use and offered prede-
fined response categories with multiple responses possible
as well as a free-text response option. One question covered
the actual triage outcome (self-care, referral to face-to-face
consultation, or referral to hospital), and one question covered
the anticipated triage outcome without video use to assess
if the use of video may influence the triage outcome. In
total, 3 questions covered the added effect of video on the
decision-making process (5-point Likert scale), communica-
tion (5-point Likert scale), and invested time (predefined
response categories). One final question covered the reason
for encounter (data not presented in this article). An Eng-
lish version of the questionnaire is available in Multimedia
Appendix 1.
Data Collection
The questionnaire was integrated into the electronic patient
registration system of the regional OOH-PC service and was
set to pop-up after every third video contact. This setup
automatically linked background data on the contact, patient,
and GP to the questionnaire data (date and time of con-
tact, and sex and age of both patient and triage GP). As
the questionnaire was integrated into the electronic patient
registration system, triage GPs had to answer the question-
naire between patient contacts. To affect the workflow and
telephone waiting time as little as possible, answering the
questionnaire should take no more than 1 minute, which was
confirmed in the pilot test.

To investigate the representativeness of patients and triage
GPs, we included data on all video contacts in the regional
OOH-PC service in the study period. Triage GPs were
invited to participate in the study when logging into the
electronic patient registration system at the beginning of a
telephone triage shift. Participation was voluntary, and the
triage GPs were remunerated for participation (€4 [US $4.36]
per completed questionnaire). To avoid the sample being
dominated by a few very active triage GPs, we allowed
each individual triage GP to participate in a maximum of 5
telephone triage shifts.
Data Handling and Statistical Analyses
Contacts were categorized according to whether the triage
GP participated in the study. Triage GPs who had already

participated in 5 triage shifts were categorized as participat-
ing, since it is reasonable to assume that these triage GPs
would also have accepted participation if they received an
invitation for subsequent triage shifts.

On September 6, 2022, a server crash prevented ques-
tionnaire data generation. Therefore, all video contacts on
this date were excluded from the analysis (n=173; 0.8%).
Furthermore, 59 blank questionnaires were excluded from the
analysis. In total, 5 questionnaires had missing answers to the
question on estimated triage outcome without video use; these
questionnaires were not excluded since the remaining parts
had been completed (Multimedia Appendix 2).

Patient age and sex were calculated through the Danish
personal identification number. A total of 28 (0.3%) video
contacts had missing personal identification number and were
excluded from the analysis. For the purposes of stratification,
patient age was categorized in 3 groups: 0‐4 years, 5‐18
years, and >18 years. This stratification was chosen because
of very few older adult patients receiving a video contact
(Multimedia Appendix 3).

Descriptive analyses were used to describe the study
population and the questionnaire data. We performed
stratified analyses according to patient age and used the
Pearson chi-square test to compare groups. To investigate
possible selection bias, we compared contacts handled by
participating triage GPs to contacts handled by nonparticipat-
ing triage GPs. The reasons for video use were presented with
predefined response categories, and answers were stratified
by patient age. To investigate the possible effect of video
use on the actual triage outcome, we tabulated answers to
the question regarding the anticipated triage outcome against
answers to the question on the actual triage outcome. Finally,
to present the triage GPs’ evaluation of video use, we
tabulated the answers to the questions regarding the decision-
making process, communication, and time invested.
Ethical Considerations
The Committee on Health Research Ethics in the Cen-
tral Denmark Region approved the data collection from
the electronic patient records in the OOH-PC registration
system (1-45-70-15-22). All GPs taking shifts in the regional
OOH-PC service were informed about the study prior to the
beginning of the data collection. During the study period,
all triage GPs were informed about the project and the
ability to opt out in accordance with the General Data
Protection Regulation of the European Union. Answering
questionnaires was voluntary, and triage GPs gave their
consent for participation at the beginning of every triage shift.
Triage GPs were paid €4 (US $ 4.24) per questionnaire. The
study was listed in the record of processing activities at the
Research Unit for General Practice in Aarhus, and data were
anonymized in accordance with the provisions of the General
Data Protection Regulation. Finally, the study was endorsed
by the Danish Organization of General Practitioners in the
Central Denmark Region.
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Results
Participation and Questionnaire
Completion Rates
In the study period, a total of 189,229 telephone triage
contacts were conducted in the regional OOH-PC service. Of
these, 22,093 (11.7%) were video contacts, of which 2456
resulted in a completed pop-up questionnaire (Multimedia
Appendix 2).

In total, 649 different triage GPs were invited 2597
times when logging into the electronic patient registration
system at the beginning of a telephone triage shift. Of these,
1330 invitations were accepted (participation rate: 51.2%),
of which 430 invitations (32.3%) did not produce completed
pop-up questionnaires as the triage GP used video less than
3 times during the triage shift. The remaining 900 accepted
invitations resulted in 2456 completed questionnaires. The

average number of questionnaires completed by a triage GP
was 0.36 (IQR 0.14‐0.50) questionnaires per hour, corre-
sponding to 2.8 (IQR 1.12‐4) questionnaires on an 8-hour
triage shift.

Patient characteristics for all video contacts during the
study period were stratified according to whether (or not) the
contact resulted in a completed pop-up questionnaire. Patient
characteristics were comparable for both groups (Multimedia
Appendix 3).
Characteristics of Triage GPs
Table 1 shows GP characteristics for all video contacts during
the study period. Video contacts were stratified according
to whether the contact was handled by a participating or
a nonparticipating triage GP. Compared to nonparticipating
triage GPs, participating GPs were significantly more often
male (54.6% vs 65.1%) and under the age of 50 years (46.4%
vs 63.5%) (Table 1).

Table 1. Distribution of triage GPa characteristics in all video contacts, stratified for whether (or not) the triage GP participated in the study.
Triage GP characteristics Video contacts (n=22,093), n (%)

Nonparticipating triage GPs (n=5802) Participating triage GPs (n=16,291)
Sexb

  Female 2634 (45.4) 5691 (34.9)
  Male 3168 (54.6) 10,600 (65.1)
Age (years)b

  31‐40 968 (16.7) 4104 (25.2)
  41‐50 1722 (29.7) 6248 (38.4)
  51‐60 2000 (34.5) 4013 (24.6)
  61‐70 1083 (18.6) 1830 (11.2)
  >70 29 (0.5) 96 (0.6)

aGP: general practitioner.
bSignificant difference between groups (P<.001) when using the Pearson χ2 test.

Reasons for Video Use
The most frequent reasons for video use were to assess
the severity (79.4%), to increase the probability of self-care
(52.1%), and to achieve greater certainty in decision-making
(33%) (Table 2). When stratifying for patient age, significant

differences between age groups were found; to assess the
severity and to achieve greater certainty in decision-mak-
ing were more often used for contacts concerning children,
whereas to better understand what the encounter was about
was more often used for contacts concerning adults.

Table 2. Triage GPs’a reasons for using video according to predefined response categories, stratified for patient age groups.
Reasons for using videob Age groups, n (%) Total (n=2456)

0‐4 years (n=974c) 5‐18 years (n=461c)
>18 years
(n=1021c)

To better assess the severity of the condition and the
described symptomsd

821 (84.3) 365 (79.2) 765 (74.9) 1951 (79.4)

To increase the probability of being able to finish the patient
by phone

490 (50.3) 251 (54.5) 538 (52.7) 1279 (52.1)

To achieve greater certainty in decision-making about the
triage outcomed

364 (37.4) 144 (31.3) 302 (29.6) 810 (33.0)

To better understand what the encounter was aboutd 79 (8.1) 47 (10.2) 120 (11.8) 246 (10.0)
To meet the patient’s needs (eg, long distance to consultation
room, requested by the patient)

41 (4.2) 22 (4.8) 52 (5.1) 115 (4.7)

To ensure that the triage of the patient could be completed in
shorter time

20 (2.1) 3 (0.7) 12 (1.2) 35 (1.4)
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Reasons for using videob Age groups, n (%) Total (n=2456)

0‐4 years (n=974c) 5‐18 years (n=461c)
>18 years
(n=1021c)

aGP: general practitioner.
bMultiple answers allowed (total number of answers: 4436).
cn: number of completed questionnaires within the age group.
dSignificant difference between age groups (P<.001) when using the Pearson χ2 test.

Effect on Triage Outcomes
Of the 2456 included video contacts, triage GPs anticipated
that the contact would have resulted in a different triage
outcome if video had not been used in 1516 contacts (61.9%)
(Table 3). With the use of video, 1338 of these contacts
(88.3%) were downgraded to a lesser severity level. Of the
650 contacts that triage GPs anticipated to have ended with
self-care prior to video use, 120 contacts were upgraded
to either a face-to-face consultation (16.9%) or a hospital
referral (1.5%). Additionally, video use changed the outcome
of some of the 1719 contacts anticipated to end with a

face-to-face consultation prior to video use; video downgra-
ded 76.4% of these contacts to self-care, whereas 2.3% were
upgraded to a hospital referral. Prior to video use, triage GPs
would have ended 82 contacts with a hospital referral, but
video use downgraded 23.2% of these contacts to face-to-face
consultation and 30.5% to self-care. When we stratified for
patient age, we found that young children aged 0‐4 years
(974 contacts) were more often upgraded from self-care to
a hospital referral (2.6%) compared to older children (461
contacts) (0%) and adults (1016 contacts) (1.2%) (data not
shown in the table).

Table 3. Anticipated triage outcome (vertical) versus actual triage outcome (horizontal).
Actual triage outcome (%) Totala, n
Self-care Face-to-face consultation Hospital referral

Anticipated triage outcome (%)
Self-care 81.5b 16.9c 1.5c 650
Face-to-face consultation 76.4d 21.4b 2.3c 1719
Hospital referral 30.5d 23.2d 46.3b 82

aTotal number of completed questionnaires (n=2451), as 5 questionnaires had missing data regarding estimated triage outcome without video use.
bUnchanged triage outcome.
cUpgraded triage outcome.
dDowngraded triage outcome.

Effect on the Decision-Making Process,
Communication, and Invested Time
According to triage GPs, video use contributed to a bet-
ter decision-making process and better communication with
the patient (Table 4). Only 5 questionnaires (0.2%) had a
negative assessment (3 regarding the decision-making process

and 2 regarding communication). Triage GPs generally
assessed that video use was worth the time spent, but
disagreement was reported in 49 questionnaires (2%). Triage
GPs assessed that their decision-making process and the time
spent on video use primarily benefitted the youngest patients
(0‐4 years) (data not shown in the table).

Table 4. Triage GPs’a assessment of video use regarding the decision-making process, communication, and invested time.
Question and response categories Response, n (%)b

How did the use of video influence your decision-making process?
It got much better 1349 (54.9)
It got better 1009 (41.1)
There was no difference 95 (3.9)
It got worse 2 (0.1)
It got much worse 1 (0.0)

How did the use of video influence your communication with the patient?
It got much better 1143 (46.5)
It got better 1071 (43.6)
There was no difference 240 (9.8)
It got worse 2 (0.1)
It got much worse 0 (0)
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Question and response categories Response, n (%)b

Was the use of video worth the time spent?
Yes, to a large extent 1887 (76.8)
Yes, to a lesser extent 504 (20.5)
No 49 (2.0)
Don’t know 16 (0.7)

aGP: general practitioner.
bTotal number of completed questionnaires for each question (n=2456).

Discussion
Principal Results
The most frequent reasons for video use were to assess
the severity, to increase the probability of self-care, and to
achieve greater certainty in decision-making. In 61.9% of
contacts, the triage GPs anticipated that the contact would
have resulted in a different triage outcome if video had not
been used. Use of video resulted in a downgrading of severity
level in 88.3% of cases. Triage GPs found the use of video
to have a positive influence on the decision-making process,
communication, and invested time.
Limitations
To our knowledge, our study is the first to quantitatively
investigate GPs’ perspectives on video use in OOH-PC. The
study is based on a large dataset that combines data from
questionnaires and register data. The risk of recall bias was
reduced as triage GPs answered the questionnaire immedi-
ately after a video contact. Furthermore, the questionnaire
was answered by many different triage GPs, which increased
the representativeness of the results.

Our study also had some limitations. Selection bias may
be present because triage GPs who declined participation may
differ from participating triage GPs in their way of using and
assessing video. Participating GPs were younger and more
often male compared to those who declined. In addition,
triage GPs conducting many video contacts were overrepre-
sented in our data set, as they completed more questionnaires.
These triage GPs are likely to differ from triage GPs having
only a few video contacts in terms of their attitude toward
video use. Furthermore, we found a ceiling effect of answers
regarding communication, the decision-making process, and
time invested (with mainly very positive assessments). This
ceiling effect points toward indication bias, as the triage
GPs first decided if the use of video was suitable and
then assessed the quality of this decision. Furthermore, the
answering categories in the question regarding time invested
do not have the same degree of differentiation as the other
questions, which may have skewed the results in a positive
direction. Telephone triage by GPs is uncommon in most
countries with comparable OOH-PC services [36], and GPs
may differ in their use and assessment of video. Finally, we
investigated 1-way video, whereas 2-way video may have
produced different findings.

Comparison With Prior Work
We found that triage GPs most often used video in tele-
phone triage contacts to assess the severity, to increase the
probability of self-care, and to achieve greater certainty in
decision-making. These findings are in line with results from
2 qualitative studies investigating video use in OOH-PC
[27,28]. Gren et al [28] interviewed triage nurses using video
in contacts concerning young children and found that nurses
identified several children who appeared more ill on video
than presented by telephone. Payne et al [27] conducted a
focus group study among GPs working in OOH-PC. They
found that GPs used video to support decision-making about
which patients could be managed safely with self-care advice
and which patients were seriously ill and needed further care.
Many contacts to OOH-PC concern reassurance [28]. Seeing
the patient, thereby not only relying on verbal information
from the patient, is likely to increase reassurance and the
likelihood of ending with self-care advice. In addition, a
scoping review found that GPs in daytime general practice
considered video to be effective in achieving successful
decision-making [21].

In our study, the use of video appeared to improve the
patient flow due to more self-care advice and direct refer-
rals to the hospital. In line with our findings, the 2 above-
mentioned qualitative studies found that video facilitated
more effective handling of calls [27,28]. Improving the call
handling might offer substantial advantages to the health
care system and clinicians, primarily by reducing the use
of health care resources and optimizing resource allocation.
More efficient call handling may also enhance patient safety
through the facilitation of direct hospital referrals when
needed [28].

Danish triage GPs found video to be valuable in communi-
cating with the patient at OOH-PC. Similarly, Payne et al [27]
highlighted that GPs experienced a closer personal connec-
tion with patients when using video compared to telephone
contacts. In line with this, Gren et al [28] found that triage
nurses assessed their interactions to become more humane
when using video. However, findings from studies conducted
in daytime general practice present a more negative picture.
Some studies have indicated that GPs perceive relational
limitations due to inaccurate reading of nonverbal signals
and challenges with expressing emotions when not being
physically present [12,24,26]. Yet, video use may also help
build relationships with patients who might otherwise be
reluctant to seek help [26]. The difference found between
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daytime general practice and OOH-PC could be due to
many factors, including contextual factors and variations
in patient population and reasons for encounter [37-40].
Furthermore, in daytime general practice, video consultations
are often compared with in-clinic consultations, whereas
contacts in OOH-PC video are compared with telephone
contacts [25,27]. This discrepancy could contribute to the
difference in evaluation of video use between the 2 settings.
At OOH-PC, video is used as an additional triage tool to
assess the level of care needed.
Implications for Practice and Future
Research
Our study suggests that great added value of video use
in OOH-PC telephone triage. Using video may optimize
the utilization of limited medical resources during periods
of large demands by reducing the number of face-to-face
consultations and increasing the number of self-care advices.
However, the real potential of video use should be investiga-
ted, addressing the scope of use and the number of suitable
telephone triage contacts. Further implementation of video in

OOH-PC could be recommended, although future studies are
needed to support our results.

Future studies should examine whether the outcomes of
this study remain consistent across varying OOH-PC models
and varying triage professionals. Moreover, the added value
of 2-way video in OOH-PC should be investigated, specif-
ically the quality of communication. Research on patient
safety associated with the use of video in OOH-PC is also
highly relevant, as we found a considerable level of down-
grading of severity level.
Conclusions
Triage GPs assessed that the use of video in telephone triage
did affect their triage outcome, mostly by downgrading the
level of care needed. The participating triage GPs found video
in OOH-PC of added value, in particular in the communica-
tion and in the decision-making process. However, future
research is needed to assess the full potential of video use and
to define the best scope of use.

Acknowledgments
We gratefully acknowledge the financial support provided by the Danish health insurance foundation Sygeforsikringen
Danmark, the General Practice Research Foundation (Praksisforskningsfonden) of the Central Denmark Region, the Depart-
ment of Public Health at Aarhus University, the Multipractice Study Committee (Multipraksisudvalget) of the Danish College
of General Practitioners, and the Committee for Quality Improvement and Continuing Medical Education (Kvalitets- og
Efteruddannelsesudvalget) of the Central Denmark Region. The funding bodies had no role in the study design, data collection,
data analysis, data interpretation, writing of the manuscript, or submission of the final article.
Authors’ Contributions
All authors contributed to the study design, interpretation of results, and drafting and revising of the manuscript. The first
author (MAN) was responsible for data management and the statistical analysis. All authors agreed to the final submitted
version of the manuscript.
Conflicts of Interest
None declared.
Multimedia Appendix 1
Questionnaire on video use in out-of-hours primary care (final version).
[DOCX File (Microsoft Word File), 24 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Flowchart presenting data collection.
[PPTX File (Microsoft PowerPoint File), 36 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Distribution of patient characteristics.
[DOCX File (Microsoft Word File), 14 KB-Multimedia Appendix 3]
References
1. Drerup B, Espenschied J, Wiedemer J, Hamilton L. Reduced no-show rates and sustained patient satisfaction of

telehealth during the COVID-19 pandemic. Telemed J E Health. Dec 2021;27(12):1409-1415. [doi: 10.1089/tmj.2021.
0002] [Medline: 33661708]

2. Green MA, McKee M, Katikireddi SV. Remote general practitioner consultations during COVID-19. Lancet Digit
Health. Jan 2022;4(1):e7. [doi: 10.1016/S2589-7500(21)00279-X] [Medline: 34952678]

3. Johnsen TM, Norberg BL, Kristiansen E, et al. Suitability of video consultations during the COVID-19 pandemic
lockdown: cross-sectional survey among Norwegian general practitioners. J Med Internet Res. Feb 8,
2021;23(2):e26433. [doi: 10.2196/26433] [Medline: 33465037]

JMIR HUMAN FACTORS Nebsbjerg et al

https://humanfactors.jmir.org/2024/1/e52301 JMIR Hum Factors 2024 | vol. 11 | e52301 | p. 7
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=humanfactors_v11i1e52301_app1.docx
https://jmir.org/api/download?alt_name=humanfactors_v11i1e52301_app1.docx
https://jmir.org/api/download?alt_name=humanfactors_v11i1e52301_app2.pptx
https://jmir.org/api/download?alt_name=humanfactors_v11i1e52301_app2.pptx
https://jmir.org/api/download?alt_name=humanfactors_v11i1e52301_app3.docx
https://jmir.org/api/download?alt_name=humanfactors_v11i1e52301_app3.docx
https://doi.org/10.1089/tmj.2021.0002
https://doi.org/10.1089/tmj.2021.0002
http://www.ncbi.nlm.nih.gov/pubmed/33661708
https://doi.org/10.1016/S2589-7500(21)00279-X
http://www.ncbi.nlm.nih.gov/pubmed/34952678
https://doi.org/10.2196/26433
http://www.ncbi.nlm.nih.gov/pubmed/33465037
https://humanfactors.jmir.org/2024/1/e52301


4. Saint-Lary O, Gautier S, Le Breton J, et al. How GPs adapted their practices and organisations at the beginning of
COVID-19 outbreak: a French national observational survey. BMJ Open. Dec 2, 2020;10(12):e042119. [doi: 10.1136/
bmjopen-2020-042119] [Medline: 33268433]

5. Sigurdsson EL, Blondal AB, Jonsson JS, et al. How primary healthcare in Iceland swiftly changed its strategy in
response to the COVID-19 pandemic. BMJ Open. Dec 7, 2020;10(12):e043151. [doi: 10.1136/bmjopen-2020-043151]
[Medline: 33293329]

6. Wherton J, Greenhalgh T, Shaw SE. Expanding video consultation services at pace and scale in Scotland during the
COVID-19 pandemic: national mixed methods case study. J Med Internet Res. Oct 7, 2021;23(10):e31374. [doi: 10.
2196/31374] [Medline: 34516389]

7. Bertelsen P, Stub Petersen L. Danish citizens and general practitioners’ use of ICT for their mutual communication. Stud
Health Technol Inform. 2015;216:376-379. [Medline: 26262075]

8. Kampik T, Larsen F, Bellika JG. Internet-based remote consultations - general practitioner experience and attitudes in
Norway and Germany. Stud Health Technol Inform. 2015;210:452-454. [Medline: 25991185]

9. Bradford NK, Caffery LJ, Smith AC. Telehealth services in rural and remote Australia: a systematic review of models of
care and factors influencing success and sustainability. Rural Remote Health. 2016;16(4):27817199. [Medline:
27744708]

10. Ramerman L, Rijpkema C, Bos N, Flinterman LE, Verheij RA. The use of out-of-hours primary care during the first year
of the COVID-19 pandemic. BMC Health Serv Res. May 21, 2022;22(1):679. [doi: 10.1186/s12913-022-08096-x]
[Medline: 35597939]

11. Morreel S, Philips H, Verhoeven V. Organisation and characteristics of out-of-hours primary care during A COVID-19
outbreak: a real-time observational study. PLoS One. 2020;15(8):e0237629. [doi: 10.1371/journal.pone.0237629]
[Medline: 32790804]

12. Due TD, Thorsen T, Andersen JH. Use of alternative consultation forms in Danish general practice in the initial phase of
the COVID-19 pandemic - a qualitative study. BMC Fam Pract. Jun 2, 2021;22(1):108. [doi: 10.1186/s12875-021-
01468-y] [Medline: 34078281]

13. Joy M, McGagh D, Jones N, et al. Reorganisation of primary care for older adults during COVID-19: a cross-sectional
database study in the UK. Br J Gen Pract. Aug 2020;70(697):e540-e547. [doi: 10.3399/bjgp20X710933] [Medline:
32661009]

14. Assing Hvidt E, Christensen NP, Grønning A, Jepsen C, Lüchau EC. What are patients’ first-time experiences with video
consulting? A qualitative interview study in Danish general practice in times of COVID-19. BMJ Open. Apr 15,
2022;12(4):e054415. [doi: 10.1136/bmjopen-2021-054415] [Medline: 35428624]

15. Scott A, Bai T, Zhang Y. Association between telehealth use and general practitioner characteristics during COVID-19:
findings from a nationally representative survey of Australian doctors. BMJ Open. Mar 24, 2021;11(3):e046857. [doi:
10.1136/bmjopen-2020-046857] [Medline: 33762248]

16. Murphy M, Scott LJ, Salisbury C, et al. Implementation of remote consulting in UK primary care following the
COVID-19 pandemic: a mixed-methods longitudinal study. Br J Gen Pract. 2021;71(704):e166-e177. [doi: 10.3399/
BJGP.2020.0948] [Medline: 33558332]

17. Chang JE, Lindenfeld Z, Albert SL, et al. Telephone vs. video visits during COVID-19: safety-net provider perspectives.
J Am Board Fam Med. 2021;34(6):1103-1114. [doi: 10.3122/jabfm.2021.06.210186] [Medline: 34772766]

18. Dai Z, Sezgin G, Hardie RA, et al. Sociodemographic determinants of telehealth utilisation in general practice during the
COVID-19 pandemic in Australia. Intern Med J. Mar 2023;53(3):422-425. [doi: 10.1111/imj.16006] [Medline:
36624629]

19. Greenhalgh T, Ladds E, Hughes G, et al. Why do GPs rarely do video consultations? Qualitative study in UK general
practice. Br J Gen Pract. May 2022;72(718):e351-e360. [doi: 10.3399/BJGP.2021.0658] [Medline: 35256385]

20. Meurs M, Keuper J, Sankatsing V, Batenburg R, van Tuyl L. “Get used to the fact that some of the care is really going to
take place in a different way”: general practitioners’ experiences with e-health during the COVID-19 pandemic. Int J
Environ Res Public Health. Apr 22, 2022;19(9):5120. [doi: 10.3390/ijerph19095120] [Medline: 35564519]

21. Thiyagarajan A, Grant C, Griffiths F, Atherton H. Exploring patients’ and clinicians’ experiences of video consultations
in primary care: a systematic scoping review. BJGP Open. 2020;4(1):32184212. [doi: 10.3399/bjgpopen20X101020]
[Medline: 32184212]

22. Koch S, Guhres M. Physicians’ experiences of patient-initiated online consultations in primary care using direct-to-
consumer technology. Stud Health Technol Inform. Jun 16, 2020;270:643-647. [doi: 10.3233/SHTI200239] [Medline:
32570462]

23. Mold F, Hendy J, Lai YL, de Lusignan S. Electronic consultation in primary care between providers and patients:
systematic review. JMIR Med Inform. Dec 3, 2019;7(4):e13042. [doi: 10.2196/13042] [Medline: 31793888]

JMIR HUMAN FACTORS Nebsbjerg et al

https://humanfactors.jmir.org/2024/1/e52301 JMIR Hum Factors 2024 | vol. 11 | e52301 | p. 8
(page number not for citation purposes)

https://doi.org/10.1136/bmjopen-2020-042119
https://doi.org/10.1136/bmjopen-2020-042119
http://www.ncbi.nlm.nih.gov/pubmed/33268433
https://doi.org/10.1136/bmjopen-2020-043151
http://www.ncbi.nlm.nih.gov/pubmed/33293329
https://doi.org/10.2196/31374
https://doi.org/10.2196/31374
http://www.ncbi.nlm.nih.gov/pubmed/34516389
http://www.ncbi.nlm.nih.gov/pubmed/26262075
http://www.ncbi.nlm.nih.gov/pubmed/25991185
http://www.ncbi.nlm.nih.gov/pubmed/27744708
https://doi.org/10.1186/s12913-022-08096-x
http://www.ncbi.nlm.nih.gov/pubmed/35597939
https://doi.org/10.1371/journal.pone.0237629
http://www.ncbi.nlm.nih.gov/pubmed/32790804
https://doi.org/10.1186/s12875-021-01468-y
https://doi.org/10.1186/s12875-021-01468-y
http://www.ncbi.nlm.nih.gov/pubmed/34078281
https://doi.org/10.3399/bjgp20X710933
http://www.ncbi.nlm.nih.gov/pubmed/32661009
https://doi.org/10.1136/bmjopen-2021-054415
http://www.ncbi.nlm.nih.gov/pubmed/35428624
https://doi.org/10.1136/bmjopen-2020-046857
http://www.ncbi.nlm.nih.gov/pubmed/33762248
https://doi.org/10.3399/BJGP.2020.0948
https://doi.org/10.3399/BJGP.2020.0948
http://www.ncbi.nlm.nih.gov/pubmed/33558332
https://doi.org/10.3122/jabfm.2021.06.210186
http://www.ncbi.nlm.nih.gov/pubmed/34772766
https://doi.org/10.1111/imj.16006
http://www.ncbi.nlm.nih.gov/pubmed/36624629
https://doi.org/10.3399/BJGP.2021.0658
http://www.ncbi.nlm.nih.gov/pubmed/35256385
https://doi.org/10.3390/ijerph19095120
http://www.ncbi.nlm.nih.gov/pubmed/35564519
https://doi.org/10.3399/bjgpopen20X101020
http://www.ncbi.nlm.nih.gov/pubmed/32184212
https://doi.org/10.3233/SHTI200239
http://www.ncbi.nlm.nih.gov/pubmed/32570462
https://doi.org/10.2196/13042
http://www.ncbi.nlm.nih.gov/pubmed/31793888
https://humanfactors.jmir.org/2024/1/e52301


24. Nordtug M, Assing Hvidt E, Lüchau EC, Grønning A. General practitioners’ experiences of professional uncertainties
emerging from the introduction of video consultations in general practice: qualitative study. JMIR Form Res. Jun 14,
2022;6(6):e36289. [doi: 10.2196/36289] [Medline: 35653607]

25. Randhawa RS, Chandan JS, Thomas T, Singh S. An exploration of the attitudes and views of general practitioners on the
use of video consultations in a primary healthcare setting: a qualitative pilot study. Prim Health Care Res Dev. Jan
2019;20:e5. [doi: 10.1017/S1463423618000361] [Medline: 29909798]

26. Norberg BL, Getz LO, Johnsen TM, Austad B, Zanaboni P. General practitioners’ experiences with potentials and
pitfalls of video consultations in Norway during the COVID-19 lockdown: qualitative analysis of free-text survey
answers. J Med Internet Res. Mar 20, 2023;25:e45812. [doi: 10.2196/45812] [Medline: 36939814]

27. Payne RE, Clarke A. How and why are video consultations used in urgent primary care settings in the UK? A focus
group study. BJGP Open. Sep 2023;7(3):37068795. [doi: 10.3399/BJGPO.2023.0025] [Medline: 37068795]

28. Gren C, Egerod I, Linderoth G, et al. “We can’t do without it”: parent and call-handler experiences of video triage of
children at a medical helpline. PLoS One. 2022;17(4):e0266007. [doi: 10.1371/journal.pone.0266007] [Medline:
35421109]

29. Alsnes IV, Munkvik M, Flanders WD, Øyane N. How well did Norwegian general practice prepare to address the
COVID-19 pandemic? Fam Med Com Health. Dec 2020;8(4):e000512. [doi: 10.1136/fmch-2020-000512]

30. Hanna L, Fairhurst K. Using information and communication technologies to consult with patients in Victorian primary
care: the views of general practitioners. Aust J Prim Health. 2013;19(2):166-170. [doi: 10.1071/PY11153] [Medline:
22950961]

31. Jiwa M, Meng X. Video consultation use by Australian general practitioners: video vignette study. J Med Internet Res.
Jun 19, 2013;15(6):e117. [doi: 10.2196/jmir.2638] [Medline: 23782753]

32. Kludacz-Alessandri M, Hawrysz L, Korneta P, Gierszewska G, Pomaranik W, Walczak R. The impact of medical
teleconsultations on general practitioner-patient communication during COVID- 19: a case study from Poland. PLoS
One. 2021;16(7):e0254960. [doi: 10.1371/journal.pone.0254960] [Medline: 34270587]

33. Nguyen AD, Frensham LJ, Baysari MT, Carland JE, Day RO. Patients’ use of mobile health applications: what general
practitioners think. Fam Pract. Mar 20, 2019;36(2):214-218. [doi: 10.1093/fampra/cmy052] [Medline: 29873708]

34. Sankaran J, Menachery SM, Bradshaw RD. Patient interest in video integration for after-hours telemedicine. J Am Board
Fam Med. 2020;33(5):765-773. [doi: 10.3122/jabfm.2020.05.190362] [Medline: 32989071]

35. Torrent-Sellens J, Díaz-Chao Á, Soler-Ramos I, Saigí-Rubió F. Modeling and predicting outcomes of eHealth usage by
European physicians: multidimensional approach from a survey of 9196 general practitioners. J Med Internet Res. Oct
22, 2018;20(10):e279. [doi: 10.2196/jmir.9253] [Medline: 30348628]

36. Steeman L, Uijen M, Plat E, Huibers L, Smits M, Giesen P. Out-of-hours primary care in 26 European countries: an
overview of organizational models. Fam Pract. Nov 28, 2020;37(6):744-750. [doi: 10.1093/fampra/cmaa064] [Medline:
32597962]

37. Moth G, Huibers L, Christensen MB, Vedsted P. Out-of-hours primary care: a population-based study of the diagnostic
scope of telephone contacts. Fam Pract. Oct 2016;33(5):504-509. [doi: 10.1093/fampra/cmw048] [Medline: 27328678]

38. Moth G, Olesen F, Vedsted P. Reasons for encounter and disease patterns in Danish primary care: changes over 16 years.
Scand J Prim Health Care. Jun 2012;30(2):70-75. [doi: 10.3109/02813432.2012.679230] [Medline: 22643150]

39. Huibers L, Moth G, Bondevik GT, et al. Diagnostic scope in out-of-hours primary care services in eight European
countries: an observational study. BMC Fam Pract. May 13, 2011;12:30. [doi: 10.1186/1471-2296-12-30] [Medline:
21569483]

40. Khan R, Khan A, Mohammed I, et al. Investigating the leading reasons for primary health care encounters and its
implications for health care in Trinidad and Tobago. A systematic review. J Family Med Prim Care. Sep
2022;11(9):4949-4980. [doi: 10.4103/jfmpc.jfmpc_1803_21] [Medline: 36505547]

Abbreviations
GP: general practitioner
OOH-PC: out-of-hours primary care

Edited by Andre Kushniruk, Elizabeth Borycki; peer-reviewed by Jelle Keuper, Linn Getz; submitted 30.08.2023; final
revised version received 13.08.2024; accepted 13.09.2024; published 15.11.2024

Please cite as:
Nebsbjerg MA, Bomholt KB, Vestergaard CH, Christensen MB, Huibers L

JMIR HUMAN FACTORS Nebsbjerg et al

https://humanfactors.jmir.org/2024/1/e52301 JMIR Hum Factors 2024 | vol. 11 | e52301 | p. 9
(page number not for citation purposes)

https://doi.org/10.2196/36289
http://www.ncbi.nlm.nih.gov/pubmed/35653607
https://doi.org/10.1017/S1463423618000361
http://www.ncbi.nlm.nih.gov/pubmed/29909798
https://doi.org/10.2196/45812
http://www.ncbi.nlm.nih.gov/pubmed/36939814
https://doi.org/10.3399/BJGPO.2023.0025
http://www.ncbi.nlm.nih.gov/pubmed/37068795
https://doi.org/10.1371/journal.pone.0266007
http://www.ncbi.nlm.nih.gov/pubmed/35421109
https://doi.org/10.1136/fmch-2020-000512
https://doi.org/10.1071/PY11153
http://www.ncbi.nlm.nih.gov/pubmed/22950961
https://doi.org/10.2196/jmir.2638
http://www.ncbi.nlm.nih.gov/pubmed/23782753
https://doi.org/10.1371/journal.pone.0254960
http://www.ncbi.nlm.nih.gov/pubmed/34270587
https://doi.org/10.1093/fampra/cmy052
http://www.ncbi.nlm.nih.gov/pubmed/29873708
https://doi.org/10.3122/jabfm.2020.05.190362
http://www.ncbi.nlm.nih.gov/pubmed/32989071
https://doi.org/10.2196/jmir.9253
http://www.ncbi.nlm.nih.gov/pubmed/30348628
https://doi.org/10.1093/fampra/cmaa064
http://www.ncbi.nlm.nih.gov/pubmed/32597962
https://doi.org/10.1093/fampra/cmw048
http://www.ncbi.nlm.nih.gov/pubmed/27328678
https://doi.org/10.3109/02813432.2012.679230
http://www.ncbi.nlm.nih.gov/pubmed/22643150
https://doi.org/10.1186/1471-2296-12-30
http://www.ncbi.nlm.nih.gov/pubmed/21569483
https://doi.org/10.4103/jfmpc.jfmpc_1803_21
http://www.ncbi.nlm.nih.gov/pubmed/36505547
https://humanfactors.jmir.org/2024/1/e52301


The Added Value of Using Video in Out-of-Hours Primary Care Telephone Triage Among General Practitioners: Cross-
Sectional Survey Study
JMIR Hum Factors 2024;11:e52301
URL: https://humanfactors.jmir.org/2024/1/e52301
doi: 10.2196/52301

© Mette Amalie Nebsbjerg, Katrine Bjørnshave Bomholt, Claus Høstrup Vestergaard, Morten Bondo Christensen,
Linda Huibers. Originally published in JMIR Human Factors (https://humanfactors.jmir.org), 15.11.2024. This is an open-
access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licen-
ses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first
published in JMIR Human Factors, is properly cited. The complete bibliographic information, a link to the original publication
on https://humanfactors.jmir.org, as well as this copyright and license information must be included.

JMIR HUMAN FACTORS Nebsbjerg et al

https://humanfactors.jmir.org/2024/1/e52301 JMIR Hum Factors 2024 | vol. 11 | e52301 | p. 10
(page number not for citation purposes)

https://humanfactors.jmir.org/2024/1/e52301
https://doi.org/10.2196/52301
https://humanfactors.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://humanfactors.jmir.org
https://humanfactors.jmir.org/2024/1/e52301

	The Added Value of Using Video in Out-of-Hours Primary Care Telephone Triage Among General Practitioners: Cross-Sectional Survey Study
	Introduction
	Methods
	Design
	Setting
	Questionnaire Development
	Final Questionnaire
	Data Collection
	Data Handling and Statistical Analyses
	Ethical Considerations

	Results
	Participation and Questionnaire Completion Rates
	Characteristics of Triage GPs
	Reasons for Video Use
	Effect on Triage Outcomes
	Effect on the Decision-Making Process, Communication, and Invested Time

	Discussion
	Principal Results
	Limitations
	Comparison With Prior Work
	Implications for Practice and Future Research
	Conclusions



