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medical dispatch centres: a scoping review
of current uses, opportunities, and challenges
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Abstract

Background Timely dispatch of appropriate emergency medical services (EMS) resources to the scene of medi-

cal incidents, and/or provision of treatment at the scene by bystanders and medical emergency lay callers (referred
to as‘callers’in this review) can improve patient outcomes. Currently, in dispatch systems worldwide, prioritisation

of dispatch relies mostly on verbal telephone information from callers, but advances in mobile phone technology
provide means for sharing video footage. This scoping review aimed to map and identify current uses, opportunities,
and challenges for using video livestreaming from callers’smartphones to emergency medical dispatch centres.

Methods A scoping review of relevant published literature between 2007 and 2023 in the English language,
searched within MEDLINE; CINAHL and PsycINFO, was descriptively synthesised, adhering to the PRISMA extension
for scoping reviews.

Results Twenty-four articles remained from the initial search of 1,565 articles. Most studies were simulation-based
and focused on emergency medical dispatchers' (referred to as dispatcher/s'in this review) assisted video cardio-
pulmonary resuscitation (CPR), predominantly concerned with measuring how video impacts CPR performance.

Nine studies were based on real-life practice. Few studies specifically explored experiences of dispatchers or callers.
Only three articles explored the impact that using video had on the dispatch of resources. Opportunities offered

by video livestreaming included it being: perceived to be useful; easy to use; reassuring for both dispatchers and call-
ers; and informing dispatcher decision-making. Challenges included the potential emotional impact for dispatchers
and callers. There were also concerns about potential misuse of video, although there was no evidence that this

was occurring. Evidence suggests a need for appropriate training of dispatchers and video-specific dispatch protocols.

Conclusion Research is sparse in the context of video livestreaming. Few studies have focussed on the use of video
livestreaming outside CPR provision, such as for trauma incidents, which are by their nature time-critical where visual
information may offer significant benefit. Further investigation into acceptability and experience of the use of video
livestreaming is warranted, to understand the potential psychological impact on dispatchers and callers.
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Background

In recent years, the rapid uptake in ownership of smart-
phones (with integral video technology) has influenced
communication in healthcare. Many healthcare provid-
ers worldwide now offer remote patient consultations via
video, in particular following the COVID-19 pandemic
[1].

In the emergency medical dispatch context, timely and
effective dispatch of appropriate emergency medical ser-
vices (EMS) resources is critical, in order to save lives [2].
However, emergency medical dispatch response has been
described as the weakest link in the EMS response chain
[3]. There are several different dispatch systems around
the world, commonly categorised into two different sys-
tems; the criteria-based dispatch (CBD) system, and the
Medical Priority Dispatch system (MPDS) [4]. Both sys-
tems rely almost exclusively on audio and verbal informa-
tion from the incidents, to determine the severity of the
incident and inform dispatch decision making. Evidence
suggests that dispatch and resource allocation is often
inappropriate (either under or over resourced) resulting
in additional costs and unfavourable clinical outcomes
[5]. Similarly, support and instructions to bystanders and
medical emergency callers (referred to as ‘callers’ in this
review) to provide help at the scene also relies predomi-
nantly on verbal (usually telephone) communication. In
recent years, the uptake of smartphone ownership means
that visual as well as verbal information could be used
at the scene. Video livestreaming (also referred to as
‘video’ in this review) from callers’ smartphones has the
potential to facilitate the timely dispatch of appropriate
EMS resources and improve treatment/care delivered by
bystanders and callers, and to potentially assist callers,
for example when carrying out CPR [6].

Previous reviews of use of video livestreaming have
focussed exclusively on its use for out-of-hospital cardiac
arrest (OHCA), in particular the use of video-instructed
dispatcher-assisted bystander cardiopulmonary resusci-
tation (CPR) (V-DACPR). These reviews have reported
that dispatcher video-instructed CPR significantly
improved the chest compression rate compared to the
audio-instructed method [7] and that V-DACPR signifi-
cantly increased the return of spontaneous circulation
(ROSC) and survival to hospital discharge [8]. A further
review [9] examined the scope and nature of research
publications on the topic of video emergency calls but
did not synthesise or thematically analyse the findings
in a way that could inform practice. None of the afore-
mentioned reviews have examined the experiences of
patients, healthcare staff or callers use of video lives-
treaming from medical incidents. This review therefore
aimed to address these deficiencies by focusing on the
current uses, opportunities, and challenges for using
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video livestreaming from callers’ smartphones to emer-
gency medical dispatch centres (EMDCs).

Methods

Review question

The aim of this review was to map and synthesise the
published international literature regarding video lives-
treaming (streaming of video in real time) between call-
ers’ smartphones and EMDCs. The review questions
were:

1. What are the current uses for video livestreaming
from callers’ smartphones to emergency medical dis-
patch centres?

2. What are the challenges and opportunities when
using video livestreaming between emergency medi-
cal dispatch centres and callers’ smartphones?

Design

Arksey and O’Malley’s [10] five-stage scoping review
method was used to guide the review. A scoping review
synthesises and maps the literature in a particular area
of practice, highlights the different types of evidence and
identifies knowledge gaps in an emerging field. We chose
to do a scoping review, as there had been limited research
concerning video livestreaming in the dispatch context.
There was a need to get an initial understanding of the
topic area to understand the scope and nature of cur-
rent evidence. We adhered to the PRISMA extension for
scoping reviews [11]. The PRISMA-ScR checklist can be
found in Supplementary File 1. The review protocol has
not been published.

Stage 1: identifying the research question

We started by identifying the research question follow-
ing initial scoping of the evidence. Due to limited num-
ber of relevant articles, it was agreed to include all types
of clinical focus (such as trauma or CPR), as well as both
real-life and simulation-based studies. We also agreed to
focus on medical emergency lay callers only as this was
our primary interest.

Study types and characteristics

This review included quantitative, qualitative, and mixed
methods primary research studies, published in peer-
review journals in any country in the English language
between 2007 (introduction of smartphone video tech-
nology) and 2023. Reviews were excluded. Both ‘real-life’
and simulation studies were included due to the limited
evidence base available for real-life studies only, and
also due to the opportunity for learning from simulation
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settings, but papers were synthesised, and results are pre-
sented separately.

Stage 2: identifying relevant studies

MEDLINE; CINAHL and PsycINFO databases were
searched in February 2023. Key words in context to the
title/abstract were identified. Key terms included emer-
gency medical dispatch, emergency medical services, air
ambulance, cell phone, smartphone, telemedicine, video,
livestreaming, and relevant Medical Subject Headings
(MESH) using Boolean operators. An example Medline
string can be found in Supplementary file 2.

Stage 3: study selection/screening

Once the search was completed, citations were uploaded
to Zotero, the reference management software and dupli-
cates were removed resulting in 1565 papers. Title and
abstracts were screened, and articles removed if they
were not directly relevant to video livestreaming or dis-
patch. This resulted in 58 remaining articles. There was
much literature covering specific video-diagnostic equip-
ment such as laryngoscopy and other video devices used
in the pre-hospital and emergency care environment, that
was not relevant to this study. These were removed. Full-
text review of the remaining articles (n=58) were inde-
pendently assessed (CM & LO) for eligibility using the
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inclusion/exclusion criteria. There was 100% agreement
regarding inclusion/exclusion of these articles. In total,
24 studies were included (see Fig. 1 Prisma flowchart).

Review inclusion & exclusion criteria
Inclusion criteria included:

1. Studies concerning use of video livestreaming
between a lay caller and an emergency medical dis-
patch centre (or participant acting in the role of
emergency medical dispatcher/call taker in simula-
tion studies) AND

2. Studies where the caller was a lay person (or acting in
the role of a lay person in simulation studies) AND

3. Studies set in an emergency medical dispatch centre
or simulating that setting.

Exclusion criteria included: caller being a health profes-
sional or not a lay caller (such as the police); research not
involving emergency dispatch or an emergency medical
dispatch centre; or did not involve video livestreaming.

Stage 4: charting the data/data extraction

Data were extracted independently by the first author
(CM all articles) and repeated by one of two research par-
amedic co-authors (AC and OF, each randomly allocated

Records excluded (not directly
relevant to video/dispatch related

Fig. 1 PRISMA flow diagram'®
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50% of articles) using a bespoke data extraction tables
in Word (see Tables 1 and 2). These were designed to
comprehensively capture generic study information (i.e.,
aims, objectives, study settings/country etc.), as well as
key study characteristics such as design/methodology,
and information about the study population. We also
extracted information about whether the study was real-
life or simulation, whether the video communication was
one- or two-way, study clinical focus, and reported key
challenges and opportunities to using video livestream-
ing. Data extraction was compared between the three
reviewers and any differences were discussed and agreed
between reviewers. We did not appraise the methodolog-
ical quality of the articles, consistent with scoping review
guidance [10].

Stage 5: collating, summarising and reporting the results
The findings were synthesised descriptively (real-life
and simulation separately) according to Arksey and
O’Malley’s [10] framework using thematic analysis to
answer the review questions. Key themes were identified
(and sub-themes). Results were organised and mapped
according to the review questions (opportunities and
challenges) for each theme. This process was iterative and
involved updating data extraction tables and additional
re-reading of the papers to make sure that all relevant
data relating to the themes or main themes had been
included in the analysis.

Results

In total, 24 studies were included (see Fig. 1, PRISMA
Diagram). Nine of the studies were based on real-life
clinical practice (see Table 1) and fifteen were simulation
studies (see Table 2). Ten of the fifteen simulation stud-
ies used comparison groups (nine used audio/voice calls
and one study suboptimal light and sound conditions)
as part of the research design. Only two of the real-life
studies [14, 15] used comparison groups, both focussing
on dispatcher-assisted CPR clinical outcomes. In total,
half of the included 24 studies used comparison groups
and the other half relied on less robust study designs and
used self-report data only. Most studies were conducted
in Norway (n=6) and South Korea (n=6), followed by
Belgium (n=2), Denmark (n=2), England (n=2), Ger-
many (7 =2). One study was conducted in each of the fol-
lowing countries: Canada [17], Israel [30], Japan [25] and
Taiwan [33]. Nine of the studies reported using one-way
video (caller not able to see the dispatcher), seven stud-
ies used two-way video communication (caller and dis-
patcher could see each other) and the remainder did not
report mode of use (see Tables 1 and 2). Most included
studies were quantitative (n=17), four were qualita-
tive, and three were mixed methods. The design, source
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characteristics and results are summarised in Table 1
(real-life studies) and Table 2 (simulation studies). The
results of the thematic synthesis of findings are organised
under four main heading, and key findings are presented
in Fig. 2 (below).

Current uses of video livestreaming between callers

and emergency medical dispatch centres

In the nine real-life studies, three focussed on CPR only
[14—16] and six had a broad clinical focus (with lim-
ited further detail included in the papers) ranging from
trauma incidents to lower priority calls (see Table 1).
These studies were undertaken in various countries
including Norway, where a study had piloted video in
four medical emergency medical communication centres
[13]; Denmark [6], where dispatchers were able to decide
when to use video streaming, and reported that video
was used more frequently in cases with sick children or
unconscious patients; and Seoul, South Korea, video was
added to their dispatcher-assisted CPR programme in
2017 [15].

In the 14 simulation studies, ten focused on dispatcher-
assisted CPR (see Table 2), two on incidents simulating
foreign bodies in mouth (used as simulation scenario)
[25, 29], and two investigated the feasibility of using
video call to guide lay people using automated external
defibrillators (AEDs) following simulated cardiac arrests
[20, 34]. The majority of simulation studies focussed on
adult casualties, but two used paediatric cases [25, 31].

Emergency medical dispatchers’ perspectives:
opportunities and challenges

Over half of the papers (n=14/24) included some infor-
mation (though few had this as the study focus) on the
views of the dispatchers (or those acting as dispatchers
in simulation studies) about video livestreaming. Per-
spectives reported in these papers were overwhelmingly
positive, with dispatchers reporting video livestreaming
to be acceptable and easy to use, reporting various ben-
efits of video livestreaming including its use as an aid for
emergency medical dispatch decision-making, video dis-
patcher-assisted CPR improving caller technique when
performing CPR, more accurate patient assessment and/
or supporting better/more effective decision-making.
Challenges included the potential emotional impact of
seeing traumatic incidents that dispatchers would nor-
mally only ‘hear; the potential for additional fatigue and
workload, and concerns about the potential misuse of
video were also reported. There was no evidence pro-
vided in any of the papers to support these concerns
other than perceived potential impact. However in one
real-life Norwegian study [18] dispatchers referred to
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Challenges

Concerns about misuse of video
and protecting the identity of
dispatchers

Caller or dispatcher emotional
impact

Technology: network and
softwarefailures

Organisational chalkenges: need
for training and video specific
video protocols

Fig. 2 Challenges and opportunities to using video livestreaming

colleagues having visual impressions that they were not
prepared for.

Real-life studies

Clinicians reported that video ‘consultations’ (follow-
ing medical emergency calls) were superior to audio
only [12], easy to use [26], and that they wanted to use
video in the future, especially for dispatcher-assisted
CPR [23]. Dispatchers reported finding video lives-
treaming extremely useful [6], that it improved commu-
nication with callers [13], and also provided dispatchers
with general reassurance in their decision-making [13].
Additional benefits included the ability to make a more
thorough assessment of patients’ needs compared to
telephone alone [12, 13]. Dispatchers also reported that
video streaming helped them assess the quality of CPR,
obstructed airways, or position of the patient [16], and
more easily evaluate different situational elements (such
as bleeding or context of incidents) [18]. There was some
preliminary evidence that video livestreaming impacted
positively on dispatch decisions, prioritisation, and/
or resource allocation. For example, in one study the
medical dispatchers changed the dispatch response in
approximately one quarter of calls after viewing the video
[18]. In another study, dispatchers reported that video
supported more precise resource allocation [13]. Chal-
lenges reported in real-life studies (self-report) included
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Opportunities

Perceivedto be useful by
dispatchers and callers. Positive
public perception

Perceived to be easyto use by
dispatchers and callers

Decision-making: helps
dispatchers during the decision
making process

Reassuring to dispatchers and
callers

the potential emotional impact of viewing video footage
[18], in particular when the call involved children [13].
In this Norwegian study, dispatchers could choose to use
live video as an additional tool for communication, and
a few of the dispatchers interviewed described that they
felt uncomfortable activating video when children were
involved [13]. Additionally, some dispatchers reported in
interviews that using video livestreaming was more time-
consuming and might divert their attention, potentially
leading them to forget other tasks [13], increased their
workload [6] and created potential information overload,
although the dispatchers in the study [17] had never used
video streaming.

Simulation studies

In simulation studies, video was reported to be supe-
rior to audio alone, helped to clarify misunderstand-
ings with callers and motivated callers to continue with
CPR [22-24]. Dispatchers reported that video helped
them to save time gathering information from the call-
ers, as they did not need to ask all of the standard ques-
tions [26]. Half of the dispatchers in a German simulation
study (51%) agreed that video “supported them in mak-
ing a diagnosis” [24]. Only two of the simulation studies
covered challenges with video streaming from the dis-
patchers’ perspective [23, 26]. Ecker et al. [23] surveyed
dispatchers following simulated cardiac arrests and 30%
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agreed that they found using live video more stressful or
exhausting compared to normal telephone (audio) proto-
col (simulation used video only, we make the assumption
that the dispatchers compared this to their normal audio
practice). Similarly, in Johnsen and Bolle’s [26] study,
some of the dispatchers interviewed felt that video had
the potential to cause extra strain and stress, for example,
when witnessing deaths. The dispatchers in this simula-
tion study were also worried about the videos potentially
being misused and distributed by callers to mass media,
as well as the loss of identity protection, as in this study
dispatchers were visible to callers [26].

Caller perspectives: opportunities and challenges

Ten studies included perspectives from or regarding the
callers (or those acting as callers in simulation studies).
Most of these studies (n=6) reported proxy views of
the callers’ perspectives from dispatchers, for example
describing their experience of dealing with the caller, and
sometimes speculating what callers may do if they added
video to a call. The evidence in these papers suggested
that callers in both real-life and simulation studies had
positive attitudes and experiences of video livestreaming.
On the basis of these studies, video streaming technology
appears largely acceptable to callers, and few challenges
were reported. Callers were generally positive, reported
feeling reassured by the video, comforted by not being
alone, and satisfied with the help they received. Very few
challenges from the caller perspective were reported in
the included articles, but some contained instances when
video was reported to potentially increase callers’ stress,
was disruptive or divided/diverted attention from the
scene.

Real-life studies

Four of the real-life studies included assessment of
acceptability to callers or satisfaction with the use of
video livestreaming (all these studies used self-report,
see further below). Callers found video reassuring,
comforting and not feeling “alone” [13], and enabled
them to express their needs in a better way [12]. Lin-
deroth et al. [6], surveyed callers in Denmark follow-
ing real-life emergencies using live video, and nearly
all (97.3%) reported that live video should be imple-
mented. Although Ter Avest et al. [19] did not specifi-
cally ask callers about their experience, all of the callers
in the study (n=21) were willing to attempt video lives-
treaming and the dispatchers reported that all callers
were able to follow their instructions. Dispatchers rated
their perception of callers’ acceptability of using video
as “excellent” in all calls [19]. An interesting observa-
tion was made in a real-life study [14] in Seoul, South
Korea, where video-instructed dispatcher-assisted CPR
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has been well established in practice for some time. It
was noted anecdotally that increasing public awareness
of its use through national news items reduced the ten-
dency of callers to reject the change from audio to video
instructions, hence improving acceptability. Challenges
reported in real-life studies included dispatchers per-
ceiving that, at times, the use of video increased callers’
stress [13] and some callers reporting technical difficul-
ties such as video freezing [12].

Simulation studies

As per the real-life studies above, callers in simulation
studies have reported that sharing the scene with the
dispatchers through video gave them comfort that they
were not alone [27] and feeling reassured that dispatch-
ers “could see whether I did the right thing” [12]. Most of
the callers in Bolle’s et al’s [21] Norwegian study reported
that using video was better than standard telephones dur-
ing medical simulated emergencies and improved their
confidence when performing CPR. Challenges reported
in simulation studies were very rare, although one sur-
vey participant (caller) in a Norwegian simulation study
reported that they were concentrating more on record-
ing the video than the situation [21]. In a Korean study
[27], callers reported being concerned about how they
would manage the situation if connection was lost during
a video call, though none of them reported that this had
happened.

Organisational perspectives: opportunities and challenges
Although none of the studies specifically focused on
organisational issues, or systematically collected such
data, ten studies offered important insights into the chal-
lenges and opportunities of using video livestreaming
from an organisational perspective. The reported evi-
dence in these papers suggest a need for training, video-
specific protocols and a need to consider how best to
implement video livestreaming into existing organisa-
tional structures. No specific organisational benefits were
reported in the studies, although the benefits reported
by callers and dispatchers earlier is suggestive of benefits
to the organisation, for example by improving resource
allocation.

Real-life studies

Linderoth et al. [6] reported that video livestream-
ing could potentially interfere with existing symp-
tom-based dispatch protocols; it was observed by the
researchers that some of the dispatchers appeared to
avoid using video livestreaming during particularly
busy times. Other studies have supported the need
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to implement dispatch protocols and guidelines for
the specific purpose of video livestreaming, as well as
highlighting the need to fully integrate video features
into existing I'T-systems and processes [18]. Dispatch-
ers have highlighted the need for experience in using
the new technology [13] and the authors in another
study suggested that the helicopter emergency medical
service (HEMS) dispatchers in their pilot study needed
to be provided with adequate support when potentially
witnessing images that were unusual in their role [19].
Although not specifically measured, the authors in
one of the real-life studies noted that there had been
positive effects between the dispatcher and caller via
video-instructed CPR, such as providing real-time
feedback [14].

Simulation studies

Similar findings about the importance of protocols and
training were reported in the simulation studies. Ecker
et al. [24] argued that training and additional support is
needed to help dispatchers to develop new skills in using
video. In another study, it was argued that training was
also needed to help dispatchers integrate video CPR into
existing workflows [23]. Stipulante et al. [32] developed
and validated a protocol for video-assisted CPR and the
new protocol supported improvement in some of the
CPR performance indicators. Similarly, Perry et al. [30]
used a ‘filming protocol’ for dispatcher video-assisted
CPR and findings showed that the bespoke protocol
improved CPR effectiveness. Perry et al. [30] also stressed
that to maximise the use of the new technology, special
attention is needed to implement video streaming in
practice.

Technological factors: opportunities and challenges

Ten studies (five real-life and five simulation studies)
included findings regarding the streaming technology,
such as impact of lighting conditions, visibility, and sound
quality. The few technical challenges that were identified
in this review included problems with SMS/links, the
positioning of the video camera, and lack of network cov-
erage, although this was rare. Despite some difficulties in
relation to these issues, in the majority of uses within all
studies (both real-life and simulation studies), few techni-
cal barriers were reported. Both real-life and simulation
studies reported high video call success connection rates.

Real-life studies

Two studies reported video call success rates; nineteen
out of 21 calls were successful in obtaining video from
the scene in a small feasibility study [19] and live video
succeeded in over 80% of calls (N=838) in a study in
Denmark [6]. The small number of unsuccessful calls in
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these two studies were reported to be due to technical
issues, lack of caller skills or callers not receiving the SMS
with the link to activate the video. Some dispatchers in
a Canadian study were worried about potential technical
challenges with the CAD (computer aided dispatch) sys-
tem and transferring calls, although they had never per-
sonally used video for dispatch purposes [17].

Simulation studies

One study [29] specifically investigated using video lives-
treaming under different sound and light conditions. The
authors concluded that video calls can be used success-
fully in suboptimal conditions, such as during night-time,
poor lighting, and noisy conditions. Dispatchers in a
simulation study carried out in Germany judged both the
video audio quality and the video quality as excellent in
nearly all calls. Several of the simulation studies explored
video call success connection rates. Video calls succeeded
in 76% of calls in a Japanese study [25] and in 85% of
calls in a German study [24]. The technical reasons for
unsuccessful calls were due to network failure, applica-
tion software failures, and IT server problems. Dispatch-
ers interviewed in a Norwegian study [26] reported some
technical challenges, such as the image quality depend-
ing on how steadily the camera was held. Others reflected
that if the call had been outside, the wind and noise from
people and cars may be disruptive [26].

Discussion

Our review has shown that despite the increased
uptake of video livestreaming in emergency services,
the evidence base remains sparse. Much of the previous
research focuses on one aspect of emergency care, the
use of CPR, and many of the studies are simulation-based
rather than real-life clinical settings. Furthermore, meth-
odological limitations have made attribution of findings
to the use of video challenging, such as the lack of control
groups or use of randomised designs, and there is a reli-
ance on self-reported data.

Nevertheless, with these caveats, evidence from this
synthesis suggests that video streaming is acceptable
and easy to use to both callers and dispatchers and could
be beneficial in relation to supporting video dispatcher-
assisted CPR, and reassuring dispatchers and callers.
There is limited research regarding callers overall expe-
riences of calling EMDCs, but a literature review [35]
found that bystanders at motor vehicle accidents often
experienced fear of liability or fear of further harm-
ing the victim/patient. Video livestreaming offering
reassurance to callers may provide additional benefits
in these situations. Our results highlighted that call-
ers were generally positive to video livestreaming, but
most of the evidence relied on proxy views of the callers’
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perspectives from dispatchers. Only two of the real-life
studies surveyed callers [6, 12] regarding their expe-
rience, and response rates were relatively low (below
22% in both studies), making it challenging to conclude
what impact that video livestreaming may have on call-
ers. Evidence from our review also suggests that video
livestreaming could improve dispatchers’ clinical assess-
ment and decision-making. Currently, dispatchers’ situ-
ational awareness and decision-making skills rely on the
ability to obtain information about the incident and on
their verbal communication skills [36]. Our review did
not find any evidence of how or why video livestream-
ing impacts on decision-making processes, highlighting
a gap in evidence.

Challenges included potential for additional dispatcher
workload, stress, and the emotional impact of viewing
video footage. In the simulation studies it was not possi-
ble to decipher whether the stress was partly induced by
the simulated scenarios. Research has shown that simula-
tion often creates anxiety and stress in participants [37].
Nevertheless, dispatchers are known to be at increased
risk of stress, anxiety and depression [38]. New working
practises, such a video livestreaming, need to consider
approaches to minimise potential additional stress to
dispatchers.

Our review raised important questions whether video
livestreaming should be used selectively for specific con-
ditions, high/low acuity, or for every call. As outlined
in our results, most of the included studies investigated
the use of video livestreaming for CPR only, reporting
a range of positive outcomes [14—16, 23, 26], indicating
usefulness in this area. In one of the real-life studies [6]
the dispatchers chose when to initiate video livestream-
ing. Video was used more frequently with children and
unconscious patients, described as “unable to talk for
themselves” Another study [12] investigated the use of
video triage for low-acuity calls (such as diarrhoea, vom-
iting, and urine infection) during covid-19. Over half of
the category 5 (low acuity) calls were upgraded after the
video consultation, representing a potential important
use for low-acuity calls. Further research is needed to
understand for what type of calls video livestreaming is
most beneficial.

The results of our review highlighted several addi-
tional significant topics that need to be considered
when conducting research and implementing video
livestreaming into practice. First, improving public
awareness about the use of livestreaming by emer-
gency services may help to increase caller acceptance
and compliance rates, as highlighted in a study in South
Korea, where dispatcher-assisted video CPR has been in
use for some time [14]. Second, a number of the stud-
ies [13, 19] also emphasised the importance of training
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dispatchers in using video technology. Our results indi-
cate that dispatchers may need training in develop-
ing new skills in using video livestreaming and to help
them integrate video into existing workflows. Inter-
nationally, there are several types of emergency medi-
cal dispatch systems and the professional background
of call takers and dispatchers varies from no health-
care training to being trained health professionals with
extensive experience [4]. The impact of professional/
clinical backgrounds on using livestreaming is currently
unknown. Future implementation of video livestream-
ing in this context is likely to require bespoke training
programmes that consider local and national medical
emergency systems and processes. Indeed, Linderoth
et al. [6] argued that dispatcher training to use video
livestreaming needs a comprehensive approach as the
additional visual information may add further complex-
ity to the decision-making process. Third, our review
also drew attention to the need to carefully review dis-
patch protocols and organisational systems to ensure
that they are compatible with video livestreaming tech-
nology. Fourth, dispatchers in one Norwegian study [26]
voiced concern about the potential misuse of the videos
and the loss of identity protection. Two-way video com-
munication (where caller and dispatcher could see each
other) was used in seven of the studies, raising potential
concerns regarding privacy and identity for dispatchers.
Overall, our review found limited information regarding
the ethical aspects of video livestreaming from medical
emergency callers’ smartphones. Many of the studies
had local research ethical review only, or ethical review
approval ‘waived’ and provided limited information
regarding the caller and/or patient consent processes.
Two of the studies [13, 18] mentioned that dispatchers
told callers during the consent process that the video
was not being stored and callers’ smartphones could not
be accessed. Future research needs to explore key ethi-
cal issues, such as privacy, dignity, information-govern-
ance and provide recommendations regarding how to
best approach caller and patient consent.

Key gaps identified by our review were that few stud-
ies included data collected specifically from the callers
and none of the studies included any health economic
analysis. Only three of the studies included analysis of
change in dispatch decisions regarding resources sent to
scenes of incidents. There was also a lack of qualitative
studies exploring the experiences of callers, dispatch-
ers, and patients. Future research would benefit from
including ethnographic observations ‘in the field; taking
account of important organisational factors and prevail-
ing cultures, as these are known to have an impact on
the implementation of new technologies [39], such as
video livestreaming.
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Strengths and limitations

The review used a comprehensive search strategy that
enabled capture and synthesis of international evi-
dence related to the use of video livestreaming in this
context. It uniquely synthesises the potential benefits,
challenges and opportunities to inform future research
and practice. The review included both real-life and
simulation studies and presented the results separately
which allowed a systematic overview of evidence base.
The review was limited to papers written in the English
Language and it is possible that it therefore omits some
key international literature. The chosen search terms
may have limited inclusion, although a broader search
strategy was initially used, in order to determine how
best to use limiters to only focus on relevant literature.

Conclusion

The evidence base into the use of video livestreaming in
this context is sparse. There are few studies of real-life
practice, studies generally employ weak study designs,
and caller perspectives are lacking. Over half of the
studies focussed on dispatcher-assisted CPR. Neverthe-
less, there is growing evidence of potential opportuni-
ties to using this technology, including for improved
clinical assessment and decision-making. These need
to be balanced with consideration of the challenges
uncovered in this review. Further well-designed robust
research is needed, in particular into the experiences,
acceptability and attitudes of both callers and dispatch-
ers in real-life studies, and robust evidence of the effec-
tiveness and cost effectiveness of implementing such
technologies.
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EMS Emergency Medical Services
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OHCA Out-of-hospital cardiac arrest
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V-CPR Video CPR
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resuscitation
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