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Live video from bystanders’ smartphones
to medical dispatchers in real emergencies
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Abstract

Background: Medical dispatchers have limited information to assess the appropriate emergency response when
citizens call the emergency number. We explored whether live video from bystanders’ smartphones changed
emergency response and was beneficial for the dispatcher and caller.

Methods: From June 2019 to February 2020, all medical dispatchers could add live video to the emergency calls at
Copenhagen Emergency Medical Services, Denmark. Live video was established with a text message link sent to
the caller’s smartphone using GoodSAM®. To avoid delayed emergency response if the video transmission failed,
the medical dispatcher had to determine the emergency response before adding live video to the call. We
conducted a cohort study with a historical reference group. Emergency response and cause of the call were
registered within the dispatch system. After each video, the dispatcher and caller were given a questionnaire about
their experience.

Results: Adding live video succeeded in 838 emergencies (82.2% of attempted video transmissions) and follow-up
was possible in 700 emergency calls. The dispatchers’ assessment of the patients’ condition changed in 51.1% of
the calls (condition more critical in 12.9% and less critical in 38.2%), resulting in changed emergency response in
27.5% of the cases after receiving the video (OR 1.58, 95% CI: 1.30–1.91) compared to calls without video. Video was
added more frequently in cases with sick children or unconscious patients compared with normal emergency calls.
The dispatcher recognized other or different disease/trauma in 9.9% and found that patient care, such as the
quality of cardiopulmonary resuscitation, obstructed airway or position of the patient, improved in 28.4% of the
emergencies. Only 111 callers returned the questionnaire, 97.3% of whom felt that live video should be
implemented.

Conclusions: It is technically feasible to add live video to emergency calls. The medical dispatcher’s perception of
the patient changed in about half of cases. The odds for changing emergency response were 58% higher when
video was added to the call. However, use of live video is challenging with the existing dispatch protocols, and
further implementation science is necessary.

Keywords: Emergency medical dispatcher, Telephone triage, Telemedicine, Emergency medical service, Dispatcher,
Telehealth, Videoconference, Health technology

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: Gitte.linderoth@regionh.dk
1Copenhagen Emergency Medical Services, University of Copenhagen,
Telegrafvej 5, DK-2750 Copenhagen, Denmark
2Department of Anaesthesia and Intensive Care, Copenhagen University
Hospital – Bispebjerg and Frederiksberg, Copenhagen, Denmark
Full list of author information is available at the end of the article

Linderoth et al. BMC Emergency Medicine          (2021) 21:101 
https://doi.org/10.1186/s12873-021-00493-5

http://crossmark.crossref.org/dialog/?doi=10.1186/s12873-021-00493-5&domain=pdf
http://orcid.org/0000-0002-1369-3817
http://orcid.org/0000-0002-2356-8809
http://orcid.org/0000-0001-8542-6999
http://orcid.org/0000-0002-9407-3387
http://orcid.org/0000-0002-4885-4609
http://orcid.org/0000-0002-2284-7857
http://orcid.org/0000-0003-3302-7149
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:Gitte.linderoth@regionh.dk


Background
When citizens experience a medical emergency and call
for help, they contact an emergency medical dispatcher
who can guide in first aid, including cardiopulmonary
resuscitation [1], at the same time, they are gatekeepers
to the provision of pre-hospital resources [2]. It is im-
portant to allocate the correct resources to avoid delay
in time-critical conditions [3] and to minimize over-
triage, which increases demands on ambulance capacity
and overcrowding of the emergency departments [4].
Several studies have addressed the difficulties in select-
ing the optimal ambulance dispatch [5–10]. Evaluation
provided by ambulance crews at arrival at the scene can
be quite different from that of the dispatchers. Of the
emergencies given a high priority level by the dis-
patchers, the ambulance crew agreed with the priority in
27% of the cases [5], and 34% of patients who were
assigned an ambulance did not need the ambulance ser-
vice [6]. In interview studies, medical dispatchers have
described not being able to see the patient with their
own eyes as a significant obstacle [7, 11]. Telehealth with
videoconferencing is a significant and fast-growing mo-
dality of care. However, the main use of videoconferenc-
ing within the clinical setting is for remote consultation
[12–14], and live video in the emergency dispatch cen-
tres has only been studied sparsely [15, 16]. A small
feasibility study, including 21 trauma cases from the
United Kingdom, found that live video from a by-
stander’s phone could provide dispatchers with more in-
formation from the scene and the clinical condition of
the patients [15]. Video-capable smartphones are wide-
spread; more than 88% of adults in the Denmark own
such a device [17]. The use of live video from by-
stander’s smartphone to the medical dispatcher could be
both technical feasibly and beneficial in a 1–1-2 setting.
Our aim was to assess feasibility and dispatchers’ per-

ceptions and response after adding live video from by-
standers in emergency calls at Copenhagen Emergency
Medical Services (EMS), Denmark. Our primary out-
come was a change in the dispatchers’ emergency re-
sponse after adding live video to the emergency call, and
secondary outcomes included changed assessment of the
patient by the dispatcher and whether live video was
beneficial for the dispatcher and the caller.

Methods
Setting
The study was conducted at Copenhagen EMS, which
covers a population of approximately 1.84 million people
and an area of 2559 km2. In case of an emergency, there
is a single emergency phone number (112) to a call
centre that identifies the need for police, fire or medical
assistance. If the problem is medical, the caller is re-
directed to the EMS, where medical dispatchers answer,

process, and respond to the call by activating an EMS re-
sponse and delivering medical advice [2]. The EMS re-
ceive approximately 110,000 emergency calls each year
[18]. The medical dispatchers are specially trained regis-
tered nurses or paramedics and their decision-making
process is supported by a nationwide criteria-based
Emergency Medical Dispatch System (Danish Index) [2,
19], which is a tool for managing emergency calls.
Within Danish Index all emergency calls are categorized
into 39 different main symptom-based criteria. The
categorization leads to questions that enable the medical
dispatcher to divide calls into five emergency priority
levels with corresponding emergency response, ranging
from immediate ambulance response with lights and si-
rens, to medical advice or self-transportation to the hos-
pital. Different staff can be dispatched to correspond to
the patients’ needs; for example, medical emergency
physician (Mobile Critical Care Unit or Helicopter
Emergency Medical Services (HEMS)), paramedic, nurse
or ambulance crew. In case of cardiac arrest, volunteer
citizen first responders can be activated. The Danish
Index for Emergency Care is integrated in the
computer-assisted dispatching system provided by Logis
Solutions, Denmark (Logis CAD) [20].

Procedure
From June 2019 until February 2020, all medical dis-
patchers at Copenhagen EMS could add live video to the
emergency call (see Fig. 1). We conducted a cohort
study with a historical reference group. Before imple-
mentation we conducted a pilot project from October
2018 until January 2019 that included nine medical dis-
patchers to evaluate the feasibility of adding video to the
emergency call and evaluate the questionnaire. The pilot
project resulted in changes in the questionnaire regard-
ing patient treatment, recognition of other conditions
after video, and changes were also made in some formu-
lations and outcome categories. All medical dispatchers
received half a day of education in adding live video to
the emergency call. The training included simulation-
based scenarios and an introduction to the question-
naires. Issues such as callers prioritizing filming instead
of helping the patient was included in our training of the
medical dispatchers [21]. A flowchart for adding live
video to the emergency call was also part of the training
and available at each of the dispatcher’s workstation
afterwards (Fig. 2). To avoid delayed emergency re-
sponse if the video transmission failed, the medical
dispatcher had to determine the appropriate emergency
response before adding live video to the call. Inclusion
criteria were that the caller was by the patient’s side, the
estimated age of the caller was more than 18 years, a
video-capable smartphone was present, and that more
than two bystanders were present in the case of cardiac
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arrest. Each medical dispatcher could choose which
emergency calls they wanted to add live video to, but
they were recommended to use video if the patient was
unconscious, including cardiac arrest.

The technical solution for livestreaming of video
The technical solution was provided by GoodSAM
Instant-on-scene (www.goodsamapp.org), Unite King-
dom [22]. The platform contains a technical solution de-
signed for the pre-hospital environment. Copenhagen

EMS only used location and the live video function.
For livestreaming of video, the dispatcher sends a text
message to the caller, asking him or her for consent
to share livestream video from the camera on their
smartphone. After confirmation from the bystander,
the smartphone automatically started transmitting a
secure video livestream from the scene to the medical
dispatcher. When the emergency call was finished, the
link was inactivated. During the pilot project we ex-
perienced late delivery of text messages, so we

Fig. 1 Illustration of technical solution for live video transmission from bystander’s smartphone provided by GoodSAM Instant-on-scene (www.
goodsamapp.org)

Fig. 2 Flowchart for the medical dispatchers about adding live video from bystanders to the emergency call at Copenhagen Emergency Medical
Services, Copenhagen
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changed the delivery priority, forwarding the text
messages ahead of other tele-activities.

Data collection and outcome
Emergency response, date and time of the call, and
symptom-based criteria from Danish Index were col-
lected using the dispatch system Logis CAD. If video
was used, it was registered. As a reference group, we
choose all emergency calls in the time period just before
the implementation of the video solution to minimized
other factors that could affect the dispatch process (Oc-
tober 2018 to May 2019).
All changes in emergency response including alloca-

tion of staff were included in the primary analysis. Sec-
ondly, the emergency response was divided into four
main responses: Emergency response with lights and
siren, emergency response without lights and siren, non-
urgent ambulance, or medical advice or self-
transportation. Non-urgent ambulance included all non-
urgent transportation provided from EMS. The last cat-
egory included medical advice, referral to a general prac-
titioner, or referral the patient to the emergency
department without transportation provided by EMS.
After each attempt to add live video to the emergency
call, the medical dispatcher filled out an electronic ques-
tionnaire about their experience (Additional file 1). The
questionnaire included whether their assessment of the
patient changed after the application of live video. The
medical dispatcher evaluated unconscious patients with-
out cardiac arrest using the AVPU scale (alert, verbal,
pain, unresponsive) with help from the bystanders.
Other aspects were the dispatcher’s evaluation of using
live video, changed treatment of the patient after video,
their cooperation with the bystander, and the quality of
the live video received (‘good’, ‘medium’ or ‘poor’). The
value ‘medium’ was provided if the video sometimes
lacked or froze, and ‘poor’ was given if the video was al-
most useless. Only data collected from the dispatch sys-
tem was available for the reference group.
After the live video had finished, the caller received a

text message containing a questionnaire about their ex-
perience (Additional file 2). The questions were con-
ducted after telephone interviews with callers who had
streamed video to the medical dispatcher in the pilot
project and tested by non-medical individuals. Both
questionnaires were conducted with the Electronic Data
Capture system (REDCap), which is an open-source sys-
tem developed by Vanderbilt University [23].

Statistical analyses
Data were analysed using descriptive statistics by means
of frequencies (N) and percentages (%). Associations be-
tween categorical variables were analysed with Chi-
Square test. Student’s t-test was used to analyse the

association between video use and duration of the call.
Missing data was excluded from the analyse. Logistic re-
gression analysis was used to examine the association
between adding live video to the emergency call and
change in emergency response. The primary analysis was
adjusted for age (divided into 10-year intervals), the
main criteria from Danish Index (divided into the 20
most commonly used items, other reasons and missing),
and the patient’s gender. Results are reported with odds
ratios (OR) and 95% confidence intervals (CI) and p-
values where appropriate. If missing value for the con-
founding variable if was excluded from the analyse. Stat-
istical significance was defined as p < 0.05. All analyses
were performed using SAS Enterprise Guide version 7.1
statistical software.

Results
Live video was attempted in 1.4% (1020/73,442) of all
emergency calls; it succeeded in 838 (82.2%) of these
calls, and follow-up was possible in 700 calls (83.5%)
(Flowchart, Fig. 3). Video was used more frequently in
cases with children; 26.7% were younger than 9 years of
age, compared to only 5.8% in normal emergency calls
(p < 0.001). Patients were more often unconscious and
experiencing seizures compared with other emergency
calls without video, where chest pain, paralysis, and ‘un-
clear problem’ were more frequent. The duration of the
calls with video was longer (423 s vs. 242 s, p < 0.001),
and less frequent at night-time (14.7% vs. 21.9%, p <
0.001), compared with the reference group without video
(Table 1).
The medical dispatchers’ response rate for the ques-

tionnaire was 76.0% (637/838). The dispatchers found
the video ‘extremely useful’ or ‘very useful’ in 88.6% of
the emergencies and evaluated the quality of the video
received as good in 69.6% of cases (n = 437/628),
medium in 23.7% (n = 149/628), and poor in 6.7% (n =
42/628) according to the questionnaire. In three cases
the audio connection with the caller ended after the live
video transmission started.

Assessment of the patient after adding live video
The medical dispatchers stated that their assessment of
the patient’s condition changed in 51.1% of the calls
(condition more critical in 12.9% vs. less critical in
38.2%) after live video was available, according to ques-
tionnaire (Table 2); for example, cardiac arrest was iden-
tified in four calls after video was established. The
dispatchers assessed the patients to be unconscious in
264 cases, with cardiac arrest in 60 cases, according to
the questionnaire. The dispatcher’s provided APVU
score changed in 115 patients (43.5%) after they used
the video to evaluate it, with increased level of con-
sciousness in 74 patients and decreased level in 41
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patients. The medical dispatchers’ assessment of the
breathing pattern changed for the unconscious patients
in 35.2% (n = 70/199). More breathing difficulties in
9.5% (n = 19/199) included obstructed airways in five
cases. The dispatcher recognized other or different dis-
ease/trauma in 9.9% of the emergencies. Registered
changes within the symptom-based categories in Dansk
Index occurred in 14.8% of calls with video and 10.5%
for the reference group without video. Dispatchers found
that patient care, such as the position of the patient,
quality of cardiopulmonary resuscitation or obstructed
airway, improved in 28.4% (n = 165/580) of emergencies.

Emergency response after adding live video
The emergency ambulance response with lights and
siren was made in 56.4% of the cases using video, com-
pared with 43.2% in the reference group (p < 0.001)
(Table 3).
The medical dispatcher changed the emergency re-

sponse in 27.5% of calls with video and 16.3% of calls
without video. The unadjusted OR was 1.95 (95% CI:
1.64–2.30) for changing emergency response during the
call if video was used. Odds for changing response was
58% higher when using live video when adjusted for age,
criteria within Danish Index and gender, OR 1.58 (95%
CI: 1.30–1.91) (Table 3).

Change within the four main emergency response was
11.3% for emergencies with live video vs. 8. 0% for the
reference group with no video (P-value = 0.002). The
emergency response was upgraded in 9.9% (n = 63/632)
of the emergency cases and downgraded in 19.9% (n =
126/632) according to the questionnaire.

Cooperation with callers and callers’ experiences with
adding live video
Dispatchers found the cooperation with caller unchallen-
ging (89.3% (n = 539/604)). The reasons that dispatchers
gave for challenging cooperation were: the caller was
emotionally distressed (23 calls, 3.8%), language barriers
(14 calls, 2.3%), the caller had difficulty following in-
structions (12 calls, 2.0%), or the caller had barriers to-
wards live video transmission (three cases, 0.5%). None
of the other bystanders had barriers towards the video
transmission.
The dispatchers sent 513 electronic questionnaires

(out of 838 emergencies, 73.3%), 111 of which were re-
ceived back from the callers, giving a response rate for
22% for the bystanders. General experiences were posi-
tive towards live video transmission. (Fig. 4). However,
12.5% of respondents though that it was extremely or
moderately difficult to establish the video connection. Of
the responders 6.5% (n = 7/108) were younger than 20

Fig. 3 Flowchart of attempted and succeeded live video transmission from bystanders’ smartphones to the medical dispatchers, and response
rates from the medical dispatchers and callers
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Table 1 Description of emergency calls where live video from bystanders’ smartphones were added compared with retrospective
emergency calls without video. Data are given by frequency (N) and percentage (%)

Live video
N = 700

No-Video
N = 60,216

Patient characteristics

Male patient 314 (53.7%) 26,183 (51.6%)

Patient age (years)

0–9 156 (26.7%) 2923 (5.7%)

10–39 193 (33.0%) 12,156 (24.0%)

40–79 189, (32.3%) 27,342 (53.9%)

≥ 80 47 (8.0%) 8313 (16.4%)

Final main Criteria/symptoma

Unconscious (lifeless) adult (from puberty) 87 (12.4%) 1649 (2.8%)

Seizures / convulsions 64 (9.1%) 2576 (4.3%)

Accidents 60 (8.6%) 6225 (10.5%)

Wounds, fractures, minor injuries 51 (7.3%) 3574 (6.0%)

Intoxication, poisoning, drug overdose 48 (6.9%) 3407 (5.7%)

Sick children 44 (6.3%) 563 (1.0%)

Altered levels of consciousness / paralysis 39 (5.6%) 6159 (10.4%)

Unclear problem 38 (5.4%) 5990 (10.1%)

Breathing difficulties 32 (4.6%) 4243 (7.2%)

Allergic reaction 23 (3.3%) 492 (0.8%)

Chest pain 11 (1.6%) 6262 (10.5%)

Call characteristics

Daytime (07:00–14:59) 281 (40.6%) 23,910 (40.2%)

Evening (15:00–22:59) 310 (44.7%) 22,544 (37.9%)

Night-time (23:00–06:59) 102 (14.7%) 12,997 (21.8%)

Length of call (sec), mean (SD) 423 (202) 242 (145)

Weekend 222 (32.0%) 19,490 (32.8%)
aMain criteria is the final main criteria given from Danish Index to the emergency call. Presented are the ten most frequent used criteria when adding video and
last the main critera with the largest difference between the calls with video and without video
Missing values: Patients characteristics (n = 115 and n = 8780), Final main Criteria/symptom (n = 88 and n = 5546), and Call characteristics (n = 7 and n = 765), for
emergency calls with live video and for the reference group without video, respectively

Table 2 Change of the medical dispatchers` situation awareness according to the questionnaire

Yes No Do not
know

Changed assessment of the patient?
(N = 636)

325 (51.1%)
82 (12.9%) More critical ill
243 (38.2%) less critical ill

273
(42.9%)

38 (5.9%)

Did the patient have another disease/condition/trauma you recognized after the live
video?
(N = 605)

60 (9.9%) 420
(69.4%)

125 (20.6%)

Changed treatment of the patient before arrival of the ambulance?
(N = 580)

165 (28.4%) Improved treatment
2 (0.3%) Impaired treatment

352
(60.7%)

61 (10.5%)

Changed situation awareness regarding the surroundings or bystanders present?
(N = 622)

113 (18.2%)
7 (1.1%) Less bystanders present
68 (10.9%) More bystanders
present
13 (2.1%) Different surroundings

509
(81.8%)

..

The questionnaire was fulfilled after they received live video from bystander’s smartphone. Results are given by frequency (N) and percentage (%). The number
presented are the responders for each question
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years and 6.5% (n = 7/108) were older than 60 years. Age
was missing for three callers. The majority (97 3%)
thought that the opportunity of video to EMS should be
implemented, with only three saying they did not have
an opinion. Ninety-nine % of callers were extremely sat-
isfied or very satisfied with the help they received from 1
to 1-2.

Discussion
It was feasible to add live video to the emergency call.
The live video was evaluated as beneficial for the med-
ical dispatcher, and their perceptions of the patient
changed in 51.1% of the cases after receiving the video,
resulting in changed emergency response in 27.5% of the
emergency cases. The odds for changing emergency re-
sponse were 58% higher when video was added to the
call.
Our results correspond to the small feasibility study,

including 21 trauma cases from UK, that used the same
technical solution as in our study. Video transmission
was only started if the dispatch of the HEMS was under
consideration and the criteria for dispatch of the HEMS
had not already been met [15]. In only five cases was the
HEMS dispatched after the dispatcher had the live video
from the location, and in another 14 cases the HEMS
was not dispatched.
Our study found relevant changes in health outcomes,

both in relation to the patient and emergency response.
Communication through a video link has been studied
for hospital outpatients with chronic and stable condi-
tions [14]. Patients and staff are reported to be satisfied
with the use of videoconferencing, but there is limited
evidence that it led to a change in health outcomes. The
emergency setting is very different involving triage and

patients with an acute and potentially time critical ser-
ious condition, where evaluation of patients is essential.
We found that ‘giving eyes’ to the medical dispatcher

could improve their situation awareness and thus the as-
sistance they provide; this finding is supported by our
previous study, which included closed-circuit television
(CCTV) recordings of emergencies and interviews of the
medical dispatchers involved. The study indicated that a
medical dispatcher may not entirely understand the
emergency setting from the verbal information given by
caller [11]. In our study, fewer emergency calls were
classified as an ‘unclear problem’ from the dispatcher
compared to both normal emergency calls and what has
previously been reported (17–19%) [2, 19]. Video might
be preferred in cases involving patients who are difficult
to assess because they are unable to talk for themselves,
such as unconscious patients and small children. Video
was used more frequently in these emergency cases. The
dispatcher’s evaluation of the level of conscious changed
in both directions; this might be partly due to time, but
the time interval for video connection was rather short.
The dispatchers also expressed that patient care im-
proved in approximately one-third of cases after adding
live video to the call. Simulation studies have shown that
video-assisted dispatching may improve the quality of
cardiopulmonary resuscitation provided compared to the
audio-instructed method [24, 25]. In Seoul, South Korea,
a video protocol has been implemented in case of out-
of-hospital cardiac arrest [16]. The dispatcher calls the
bystander back with a video call after cardiopulmonary
resuscitation has started. Lee and colleagues found no
difference in survival between the video-assisted group
and the audio-instructed group when adjusting for po-
tential confounders (such as age, location, witness ar-
rest). The study did not analyse what the dispatcher saw

Table 3 Changed emergency response during the call for emergencies where video was added from bystanders’ smartphone
compared to retrospective emergency calls without video

Provided emergency
response

Changed emergency response

Live
Video
N = 692

No-Video
N = 59,070

Live
Video
N = 692

No-Video
N =
59,070

Unadjusted OR
(95%CI)

P-
value

Adjusted OR (95%
CI)

P-
value

All emergency responses 190
(27.5%)

9607
(16.3%)

1.95 (1.64–2.30) <
0.001

1.58 (1.30–1.91) <
0.001

Emergency response with lights and
siren

395
(56.4%)

25,690
(43.2%)

138
(34.9%)

5555
(21.6%)

1.95 (1.58–2.40) <
0.001

1.60 (1.27–2.03) <
0.001

Emergency response without lights
and siren

121
(17.3%)

19,190
(32.2%)

23
(19.0%)

1529
(8.0%)

2.71 (1.7–4.29) <
0.001

1.84 (1.07–3.15) <
0.001

Non- urgent ambulance 15 (2.1%) 1731 (2.9%) 4 (26.7%) 381
(22.0%)

1.29 (0.41–4.07) 0.67 1.16 (0.33–4.13) 0.82.

Medical advice or self-transportation 161 (23
0%)

12,459
(20.9%)

25
(15.5%)

2142
(17.2%)

0.86 (0.58–1.36) 0.58 0.73 (0.43–1.23) 0.24

Only main categories are presented. Data are given by frequency (N) and percentage (%)
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or what was corrected on the video, and the primary call
also had to be interrupted for the video call. Further ex-
ploration of the role of video in case of out-of-hospital
cardiac arrest should be made.
Only a small number of emergency calls had video

added. Organizational studies have shown that introdu-
cing video consultations is a complex change that dis-
rupts long-established processes and routines [26, 27].
During the study feedback from dispatchers suggested
that they did not find video necessary in many calls, as
there was only a short time until arrival of the ambu-
lance. Other explanations given by the dispatcher were
changes in habit, increased workload, or to avoid a
queue if many emergency calls were coming through

(un-published data). Adding live video to the emergency
call can potentially interfere with normal addition to the
symptom-based protocol and thus delay in emergency
response [20]. In our study, the dispatchers decided on
the emergency response before starting the video, which
also contributed to the calls having longer duration. We
do not know the correct timing for adding live video to
an emergency call. The patient might have been evalu-
ated faster if the dispatcher had video from the
beginning.
Although the solution seems simple, it is introduced

to callers standing in the most stressful situation. Besides
activating the link for video, they also must activate the
loud-speaker function and accept transmission of video.

Fig. 4 Callers experience with live video transmission to the medical dispatcher
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In our study, 17.5% of emergency calls could not be
established with a video, which is similar to that other
studies have reported: 14.5% from Avest et al. [15] and
14.8% from Ecker et al. [24]. The audio calls were also
disconnected in some cases, which also happened in the
small feasibility study.

Strengths and limitations
A strength of this study was that we conducted a pilot
project before implementing video and trained the dis-
patchers with simulation before adding video to the
emergency call [28]. All dispatchers had the possibility
to use video and were given the survey right after the
emergency call, which limited the risk of re-call bias. Re-
sponse rates for dispatchers were high when considered
the settings. Our outcome data from Logis CAD are of
high quality because every change within Dansk Index is
registered. A limitation of the study is that we cannot as-
sess whether the changes in emergency response were
appropriate because we do not have outcome data avail-
able from the ambulance crew or the hospital. We only
used data from the dispatch system Logis CAD in our
analyses to be able to compare with a historical refer-
ence group where video had not been used. The dur-
ation of emergency calls was longer when video was
added, which itself could lead to improved situation
awareness for dispatchers if more information arises
during the conversation. Live video was only used in
1.4% of the calls, so a selection bias is possible since we
do not know whether the dispatcher chose to add video
because they had doubts about the emergency response
or for another reason. Another limitation is that the
study had a very low questionnaire response rate among
bystanders, which means the conclusions must be con-
sidered with caution because the responses may have
come from the best experiences.

Future perspective
Further exploration is needed about how the dispatchers
should approach emergency calls. Dispatchers are
trained in traditional protocols based on verbal ques-
tions and answers. However, adding live video required
a more comprehensive approach. More information is
available, which also includes more non-relevant infor-
mation increasing complexity for the decision-making
process. Further exploration is also needed about cases
in which video to EMS could be an advantage. Future
studies could focus on potential critical patients that
cannot communicate with the medical dispatcher, such
as children, unconscious patients or maybe patients with
languages barriers [29], which we did not focus on in
this study. Implementation of new technologies can be
challenging and focus on the implementation process
[30] and education is necessary.

Conclusion
It was technically feasible to add live video to the emer-
gency call. The medical dispatchers’ perception of the
patient changed in 51.1% of the cases after receiving the
video, resulting in changed emergency response in 27.5%
% of the emergency cases. The odds for changing emer-
gency response were 58% higher when video was added
to the call. However, implementation and use of live
video are challenging with the current standard dispatch
protocols and further implementation science is
necessary.
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