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Abstract

Background Reducing the time to treatment by means of cardiopulmonary resuscitation (CPR) and defibrillation is
essential to increasing survival after cardiac arrest. A novel method of dispatching drones for delivery of automated
external defibrillators (AEDs) to the site of a suspected out-of-hospital cardiac arrest (OHCA) has been shown to be
feasible, with the potential to shorten response times compared with the emergency medical services. However, little
is known of dispatchers'experiences of using this novel methodology.

Methods A qualitative semi-structured interview study with a phenomenological approach was used. Ten registered
nurses employed at an emergency medical dispatch centre in Gothenburg, Sweden, were interviewed and the data
was analysed by qualitative content analysis. The purpose was to explore dispatcher nurses' experiences of deliveries
of AEDs by drones in cases of suspected OHCA.

Results Three categories were formed. Nurses expressed varying compliance to the telephone-assisted protocol for
dispatch of AED-equipped drones. They experienced uncertainty as to how long would be an acceptable interruption
from the CPR protocol in order to retrieve a drone-delivered AED. The majority experienced that collegial support was
important. Technical support, routines and training need to be improved to further optimise action in cases of drone-
delivered AEDs handled by dispatcher nurses.

Conclusions Although telephone-assisted routines for drone dispatch in cases of OHCA were available, their use was
rare. Registered nurses showed variable degrees of understanding of how to comply with these protocols. Collegial
and technical support was considered important, alongside routines and training, which need to be improved to
further support bystander use of drone-delivered AEDs. As the possibilities of using drones to deliver AEDs in cases of
OHCA are explored more extensively globally, there is a good possibility that this study could be of benefit to other
nations implementing similar methods. We present concrete aspects that are important to take into consideration
when implementing this kind of methodology at dispatch centres.
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Introduction

Sudden out-of-hospital cardiac arrest (OHCA) is a major
health problem associated with a high mortality rate in
Europe. Out of about 275,000 cases, the survival rate is
10.7% [1]. Similar survival rates are found in Sweden,
where 10.8% of approximately 6,000 cases survived for a
period of more than 30 days after the arrest [2]. When
a victim suffers from OHCA, several aspects of the situ-
ation must work optimally to increase the chances of
survival. As described by The European Resuscitation
Council regarding the “chain of survival’, these aspects
can be divided into four steps: early recognition and
call for help, early bystander cardiopulmonary resusci-
tation (CPR), early defibrillation and early advanced life
support, and standardized post-resuscitation care [3].
Chances of survival may increase by up to 50-70% if the
heart is defibrillated within three to five minutes after a
cardiac arrest [3].

Background

As ambulance response times in Sweden have increased
[2] and the majority of cardiac arrests occur in people’s
homes [4, 5], it is important to find alternative strategies
to reduce the time to treatment with an automated exter-
nal defibrillator (AED). One such novel method is the
use of unmanned aerial vehicles (UAVs), i.e., drones, to
deliver AEDs [6]. Geographical information system anal-
ysis (GIS) has been successful when calculating optimal
locations for UAVs [7]. Hypothetically, UAVs can deliver
AEDs in rural areas before ambulances in 93% of cases,
saving an average of 19 min per case [8]. The feasibility
of AED delivery by UAVs has also been investigated in
highly populated areas, showing that UAVs can deliver
AEDs before the arrival of emergency personnel in 26%
of cases, saving an average of three minutes per case [9].
This demonstrates that UAVs may contribute by short-
ening the time to defibrillation in both urban and rural
environments.

The dispatch of UAVs for delivering AEDs in real-
life cases of OHCA has been shown to be feasible, and
a UAV-delivered AED was used successfully in a case
of OHCA in 2021 [6, 10, 11]. Use of UAVs may play an
essential role as a tool to further develop the chain of
survival [12]. Simulation studies have been carried out
to investigate bystander experiences of handling a UAV-
delivered AED [13, 14], but to the best of our knowl-
edge, the experiences of dispatch personnel when using
and interacting with this novel system have not pre-
viously been explored. Thus, such studies are impor-
tant in the development and improvement of this novel

methodology, and the findings may also have interna-
tional impact when considering nations that are launch-
ing similar methods.

The purpose of this study was to explore the experi-
ences of dispatch personnel (registered nurses) in deliv-
ery of AEDs by UAVs in cases of suspected OHCA.

Methods

This is a qualitative study using a phenomenological
approach to explore the perception and understand-
ing of dispatchers’ experiences at an emergency medical
dispatch centre (EMDC) when activating a novel sys-
tem using UAVs to deliver AEDs in cases of suspected
OHCA. This approach was aimed at investigating real
experiences, and according to Polit and Beck [15], is use-
ful when a phenomenon has been poorly defined.

Context

Emergency medical services (EMS) may be reached via
the Primary Service Answering Point by dialling the
national telephone number 112, and in the region of Vis-
tra Gotaland, there are about 110 ambulances that cover
about 1.7 million inhabitants.

Dispatch of three AED-equipped UAVs was initiated on
June 1st, 2020 over a 4-month period in a feasibility study
covering an estimated 80,000 inhabitants in the region
of Vistra Gotaland, Sweden [6]. Follow-up studies have
been ongoing with five UAVs since April 21st 2021. Reg-
istered nurses (RNs) at the EMDC are instructed to refer
callers to retrieve a UAV-delivered AED in cases where
the UAV arrives before the EMS, and they have access to
an AED and carrying case to touch and feel the device
that bystanders encounter. Due to a heavy workload at
the EMDC during initiation of the research project, the
focus on training and information on the drone project
for RNs successively increased from 2020 to 2023. When
the study was conducted, the UAVs had delivered AEDs
47 times.

Sampling strategy and units of study

Purposive selection was used to ensure that the infor-
mants had experience of the phenomenon under inves-
tigation [15]. Since the dispatch of UAVs with AEDs is
implemented at only one EMDC in Sweden, there were
a limited number of potential informants available for
the purpose of this study. Selected participants for inter-
views were registered nurses, with or without specialist
training, who had handled at least one call where a UAV
had been dispatched with an AED to the location of an
OHCA. Ten out of 15 possible informants participated;
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they were evenly divided in gender and were between 31
and 53 years old. Overall, they had clinical experience as
RNs ranging from six to 27 years.

Researcher reflexivity

The two interviewers were RN paramedics, and there-
fore, had pre-understanding of how to deal with different
new situations arising with drones and the complexity
of OHCA situations, and interactions with bystanders,
relatives and the EMDC. Throughout the whole process
these difficulties were raised among the authors in order
to avoid potential result bias. One of the two interviewers
was acquainted with two participants, but this was not
considered to have affected the results, as in these two
cases the interviews were led by the other one.

Data collection, analysis, instruments and methods
Semi-structured interviews were conducted after pur-
posive selection of ten participating dispatchers, all RNs.
This interview technique is the most commonly used
method when collecting data for qualitative research
[16] and was therefore considered appropriate. The use
of content analysis using coding of the written data-
set derived from interviews was considered favourable
in comparison with a thematic analytic model, as the
researchers had preexisting ideas and pre-understand-
ing of the context. This inductive approach generalizes
from what was observed and is associated with previ-
ous experiences. All interview sessions were led by two
of the authors, Dalby-Pedersen and Bergstrom. In order
to create as much openness as possible as regards the
informants’ experiences, and to minimise the risk that
the interviewers’ pre-understanding would colour and
control the results [17], a single, broad and open ques-
tion was used; “Can you tell us about your experiences
regarding cardiac arrest cases, where the UAV has flown
towards the address, from the beginning to the end of the
call?” Follow-up questions such as “Can you develop?’
and “Can you explain?” were used when clarification was
needed.

Table 1 Example of content analysis methodology

Headings from Meaning-bear- Code Sub Category
the transcript-  ing unit category
ed interview
"but if they are “they should Inter-  Uncertainty The RNs'
by themselves, not interrupt rup-  regarding emotions
they should compressions”  tion  how long and uncer-
not interrupt of compres- tainties in
compressions” CPR  sionscanbe guiding the
paused bystander
to use
the AED
delivered by
UAV
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Data collection was conducted over a period of two
weeks in March 2022. Nine of the ten interviews were
conducted via Zoom, i.e., in an online video and audio
meeting room, and one interview took place at the
EMDC. The use of Zoom meetings in qualitative research
is considered a beneficial approach in data collection [18]
and was suitable for use in connection with the ongoing
Covid-19 pandemic.

The interviews varied in duration between 10 and
35 min, and the conversations, i.e., voice logs, were
recorded and afterwards transcribed into text in Micro-
soft Word. Deidentification of the participants was car-
ried out, and the transcripts were kept in code-locked
computers. The contents of the interviews were kept
classified during the process. The text was analysed by
using content analysis, as described by Elo and Kyngis
[19] (example in Table 1). Similar meaning-bearing units
were compiled and encoded. Codes that concerned the
same aspects were placed under a common subcategory,
and similar subcategories formed categories. During the
analytic process, several categories were noted that were
then excluded, as they did not answer the purpose of the
study. Standards for reporting qualitative research [20]
were used, please see supplement 1.

From the transcriptions derived from voice logs of
the RNSs’ experiences. Voice logs were extracted and
condensed in a stepwise manner from headings into
meaning-bearing units and categories.

Results
During analysis of the transcribed material, eight subcat-
egories and three categories were formed.

Category 1. The RNs’ emotions and uncertainties in guiding
the bystander to use the AED delivered by a UAV

This category describes how the nurses at the EMDC
experienced handling cases of suspected cardiac arrest.
Stress and tunnel vision among the nurses were high-
lighted as obstacles when handling these cases in an effi-
cient and patient-safe manner without losing focus on
the task. The category highlights uncertainty about when
it is appropriate to interrupt compressions during cardio-
pulmonary resuscitation.

Psychological factors that affect RNs’ work

The informants described that perceiving a situation
as difficult, or becoming frustrated by not being able to
persuade bystanders to start CPR, negatively affected
their work effort. Stress was raised as a risk of negatively
affecting their ability to guide the bystander in telephone-
assisted CPR (T-CPR). Some informants highlighted
the fact that when they were focused on T-CPR and the
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bystander, they easily ended up with tunnel vision, which
led to difficulties in paying attention to the UAV’s activity
on the computer screen.

“..you are stressed and influenced by the conversa-
tion” 1. 4.

Feelings of satisfaction, trust in the bystander’s compe-
tence and positive feelings were also described. Some
informants described that it was a relief and very valuable
to have a UAV delivering the AED, and that it was satis-
factory on the occasions when it was used.

“It was fantastic! It was as if the conditions for the
patient could not have been better” 1. 9.

Uncertainty regarding how long compressions can be paused
There were different views among the informants regard-
ing how long they could ask the bystander to interrupt
CPR to retrieve the AED. Some informants expressed the
fact that they had guidelines concerning when and how
to ask the bystander to interrupt compressions, but they
were not familiar with them. Some informants believed
that it was not practical to interrupt CPR to retrieve the
AED if there was a lone bystander at the scene. Some
informants stated that they chose to refer to the AED
even if the bystander was alone at the scene. According
to the informants, the decision to refer depended on how
long it would take for an ambulance or other resource to
arrive at the scene. The majority of informants described
the importance of shortening the time to the first defi-
brillation and that an interruption in compressions of a
few minutes was felt to be reasonable.

“I feel that a 2- to 3-minute break is reasonable in
any case to pick up a AED” I. 10.

“But I had a case where he was alone. So he could
not run out and get the AED because he couldn’t
interrupt CPR... and I did not want that either”I. 7.

Some informants described that they did not want to
ask bystanders to pause compressions even though the
UAV had delivered the AED before an ambulance or
other resource arrived at the scene. The view was that
you should not interrupt ongoing compressions. Con-
cern that it would take too long to instruct the bystander
in use of the AED was stated by one informant as a rea-
son why the focus was on the bystander continuing with
compressions.

“If I'm going to instruct him on how to open the
hatch and... like that would take a long time and
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you wanted to continue... with the compressions
anyway.' L 7.

“You should not pause in a CPR situation” L. 5.

Category 2. Challenges and conditions that affect the use
of UAV-delivered AEDs

This category covers characteristics of bystanders in the
practice of CPR. The physical limitations of bystand-
ers and their willingness to carry out instructions were
reasons that influenced whether or not a UAV-delivered
AED was used. The category also covers the importance
of good communication with the bystander. Further, the
category covers how positioning of other first responders
were factors that affected whether or not the bystander
was referred to a UAV-delivered AED.

Physical limitations and psychological aspects of bystanders
The informants described different types of physical
challenges for bystanders in performing CPR. They con-
sidered that referral to a UAV-delivered AED was not a
priority, as CPR was perceived to be challenging for the
bystander, particularly when it was suspected that their
physical limitations would be an obstacle to retrieval of
an AED.

“Then at some point I knew it was an elderly person
who was doing it, where you could barely get her to
understand and do CPR and then I thought, how are
you going to get her to pick up an AED and be able
touseit?” I 2.

It was also described that psychological factors could be
an obstacle for the bystander. One informant described
that when a bystander was in shock, this led to mental
locking, where the bystander only stood and screamed
and was unable to act. Stress in bystanders was raised as
a difficulty in guidance of CPR and referral to AEDs. One
informant highlighted the fact that in some cases, CPR is
the only thing that bystanders are able to perform, with-
out other distracting tasks.

“And to me it feels like, if I give him another assign-
ment now... then maybe he’ll lose it a little bit”I. 7.

Factors such as the bystander’s perception that the
patient was already deceased, or fear of approaching
an unknown person were further described. One infor-
mant mentioned that in some cases it was only pos-
sible to gently encourage the start of CPR, and thus
not possible to force the bystander to perform CPR or
retrieve the drone-delivered AED if they did not want
to. The informants also had different experiences of how
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communication with bystanders worked. Some bystand-
ers needed very detailed guidance, while others barely
needed assistance from the RNs. If bystanders and the
RNs were calm and could communicate clearly, and there
were several bystanders on site, retrieval and use of a
drone-delivered AED was successful to a greater extent.
Some informants mentioned that it was not possible to
interact with the bystander, as the stress reaction to the
situation made the possibility of good communication
difficult. The informant said that in such a situation it was
important to be there as support on the 'phone. Another
informant felt that it was a good dialogue even though
the bystander could not be persuaded to start CPR.

“I'm trying to get him to start CPR, but he won’t do it
because he thinks she’s dead... No, but it still felt like
it was a good conversation with them? I. 4.

Challenges and prerequisites for referral to and handling of
an AED

The number of bystanders, the exact location of the
patient and the mobility of the bystanders were high-
lighted as important pieces of information for the RNs in
order to determine the feasibility of AED referral. It was
described that both the UAV and the AED could be heard
clearly on arrival, and there were no difficulties in detect-
ing or referring callers to it. It was also perceived that
the AED was easy to use even in stressful situations. The
majority of informants found it easy to instruct and easy
for the bystander to connect the AED to the patient once
it had been retrieved. But uncertainty was also expressed
about how the AED should be disconnected from the
UAV.

“I don’t know how the AED is disconnected from the
drone and how they are going to use it”I. 4.

“Then you hear it start beeping, so it was super easy.
After all, it only took a few seconds from the time it
arrived to the time it was somehow in place..” L. 9.

The majority of informants believed that the outcome for
the patient depended on the number of bystanders at the
scene, and their characteristics. One informant described
that it could be chaotic at the site if there were several
bystanders, while in other cases everything had worked
out well. In cases where the bystanders had been health-
care personnel or mobile ’phone-positioned volunteer
first responders with CPR training, it was described that
referral to and handling of the AED had worked well.
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Impact of different first responders on UAV handling by RNs
The informants described that it was not always deemed
appropriate to refer to the AED. One reason was that
the UAV did not always arrive first at the scene, and if
another first responder already was or soon would be
at the scene, the informant prioritised continuation of
compressions instead of interruption of CPR in order
to retrieve the AED. An informant said that he had can-
celled the UAV when the ambulance and rescue services
were about to arrive at the scene:

“On a few occasions, I have cancelled the drone as
I saw no benefit [of having] an extra AED, as the
ambulance and emergency services soon would be
on the scene.” I.1.

Some informants said that because UAVs deliver AEDs in
ambulance-dense and relatively densely populated areas,
other AEDs usually arrive before the UAVs. However,
some experiences were that when a UAV-delivered AED
was the first on site, and where this was felt to be a time
gain, it would be best to refer the bystander to it.

Category 3. Tools that facilitate and affect the RNs’ work
effort

This category highlights the importance of clear com-
munication and well-functioning collaboration between
colleagues at the EMDC. The category also highlights
experiences and challenges that the participants experi-
enced when using technical equipment. Also described
are strengths and limitations that are experienced, as well
as the use of flowcharts, routines and training needs.

Peer support

Collegial support in verbal and written form was
described by the majority of informants as a great help
in their handling of a case of cardiac arrest. The infor-
mants felt that colleagues at the EMDC could be helpful
by listening in on the call, and that they alerted the RNs
when the UAV had delivered the AED and when refer-
ral was possible. It was perceived as good to have colle-
gial cooperation in those cases in which it is difficult to
have full attention to all the details. Some informants had
only received written support in a chat function and felt
this was sufficient, while others also wanted verbal sup-
port. Some informants had only received verbal support
and wanted written support as a supplement, but the
majority of informants felt that the collaboration worked
excellently. When the informants received support, they
felt that they could more easily have an overview of all
aspects of the case. Therefore, it was felt to be a great
advantage to have two RNs working together.
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“Our helicopter emergency medical service coordi-
nators are very good at stepping in and saying the
right things at the right times” I. 9.

One informant felt that sometimes it was perfectly rea-
sonable to be alone when handling the case. In such a
situation the process went smoothly, as there were sev-
eral bystanders on site who were trained in CPR. The
UAV delivered the AED to the location of the patient,
and mobile-positioned volunteer first responders arrived
on the scene soon afterwards. Another informant said
that according to operational routine, the drone operator
calls the operational management team at the EMDC and
informs them of where the AED has been delivered, but it
was important that the information also came in writing
onto their computer screens.

“..the section leader may not have the ability to take
that exact call. They have other things to do too. So
it’s not certain that you can answer the call immedi-
ately” 1. 1.

Technical support and difficulties

The informants mentioned that they have a chat function
where they receive written support from the Helicop-
ter Emergency Medical Service coordinator regarding,
among other things, the position of the UAV. Some infor-
mants experienced this type of support as being clear,
while others felt that it was difficult to pay attention, as
there is a lot of other activity on the computer screen at
the same time. The informants said that when the UAV
was activated, this information appeared in a tab on the
computer screen. Several informants stated that the
UAV tab was clearly visible on the screen, while some felt
that the UAV’s position during the case could be more
distinct. Difficulties with not being able to follow the
UAV’s position in real time was also mentioned, and this
impaired interaction with the bystanders.

“It comes up as a tab like all other resources, includ-
ing the ambulance and the rescue service, and the
police vehicles as well. So, it becomes one in the
crowd..” L. 10.

Inadequate routines and training

It was mentioned that the RNs have a flowchart with pic-
tures and text to follow as an aid in communication with
the bystander. However, problems were reported con-
cerning the flowchart currently having an unclear layout
that was difficult to follow. Another informant reported
that even when the flowchart was available, it was not
used.
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“We also have very good instructions that we must
follow, exactly how you should say, so that we don’t
say different things, so there will be simple instruc-
tions for the caller” I. 8.

One informant emphasised that it was up to each indi-
vidual nurse to take responsibility for their own learning
regarding UAV function and to familiarise themselves
with the routines. It was found that some were more
likely to seek information than others, resulting in the
former being more comfortable using the resource and
referring to the AED than those who were not as knowl-
edgeable. Some informants felt that there was an expec-
tation that they should be able to handle the AED, as well
as able to explain to a bystander how it should be used.
They also experienced a need for training in CPR, with
a desire for scenario training focusing on technical han-
dling and practical handling of the AED to improve the
management of these cases.

“So, I can feel that we would have needed... CPR
training to make it work a little better” I. 9.

Several informants mentioned that the function of UAVs
delivering AEDs is relatively new and therefore not
implemented into their way of working. Several infor-
mants stated that there is a need for more extensive
training for the resource to be used optimally.

“It takes training to get it right and completely
understand when the drone has arrived. L6.

Discussion

The main finding in this study was that RNs had a het-
erogeneous understanding of how to comply with the
T-CPR protocol when drones were dispatched to cases of
suspected OHCA. In the first category it was highlighted
that the informants experienced stress and frustration
when they failed to establish contact with bystanders.
These findings can be compared with those in previous
research, indicating that nurses who work in an EMDC
find it emotionally challenging to handle life-threaten-
ing cases, while others do not feel that they are affected
[21]. Similar findings were highlighted by Gustafsson and
Eriksson [22], who discovered that nurses who worked
in telephone counselling experienced anxiety and fear
of making wrong judgments, and therefore performing
poorer work when they were stressed and tired. Allan
et al. [23] found that stress in nurses working on tele-
phone helplines was associated with cognitive failures
that may lead to a higher risk of misjudgement and there-
fore poorer patient outcomes. Future studies are needed
on how symptoms such as stress, anxiety and tiredness
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could be alleviated in order to facilitate nurses’ work,
and in the long run, better patient outcomes. In the cur-
rent study, the informants experienced that stress aggra-
vated their ability to pay attention to the UAV’s activity,
highlighting the importance of the fact that the RNs
should be capable of handling stress in order to induce
bystanders to use UAV-delivered AEDs. Furthermore,
the informants were unsure about how long an accept-
able interruption of CPR should last in order to retrieve
an AED. Several studies have emphasised the importance
of early defibrillation [3, 24—28], but they have also high-
lighted the importance of continuous chest compres-
sions during CPR [12, 29, 30]. Because of this it can be
speculated that the RNs had difficulty asking bystanders
to pause compressions even though an AED could be
retrieved if it was nearby and easily accessible [31]. Early
bystander defibrillation is associated with an increased
chance of survival [13, 32, 33], and a significantly higher
survival rate has been noted when early defibrillation
is performed by a bystander, versus those who wait for
prehospital personnel [32]. This emphasises the impor-
tance of UAV-delivered AEDs being used in cases when
arriving first on scene. Drone-delivered AEDs might also
come into greater use if dispatched in areas with pro-
longed EMS response times.

In the second category of the results, the informants
described various reasons for choosing not to refer to the
AED. Despite a continuous e-learning programme, the
presence of a study protocol for T-CPR during dispatch of
AED-equipped UAVs with text-lines to be read and used,
information at each workstation, and an AED for “touch
and feel” to support referral of callers to UAV-delivered
AEDs, RNs experienced a need for clearer guidelines. The
findings are in line with those of Fredman et al. [25], who
reported that lone bystanders were not referred to nearby
public AEDs. In this study, informants experienced dif-
ficulties in referring bystanders to the AED when they
were elderly and alone at the scene, which in many cases
meant physical difficulties in performing CPR. Simi-
lar findings were made by Sanfridsson et al. [13], who
noted that CPR is physically demanding. This implies
that referral to an AED should occur when there are at
least two bystanders on site. Further, difficulties regard-
ing communication with bystanders were described.
Stress and shock in the bystanders significantly impaired
their ability to assimilate the RNs’ instructions and to act
on them. The results of the current study can be com-
pared with those reported by Fredman et al. [25], who
demonstrated that in those cases where the bystander
was stressed or had difficulty understanding the spo-
ken language, the likelihood of referral to a public AED
decreased. This highlights the challenge for an RN to get
a bystander to embrace and act on given instructions.
The current results show that the informants felt it was
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important to function as a support in conversations with
bystanders, and similar findings were made by Kaminsky
et al. [34]. In the current study, informants described dif-
ficulties in communicating with bystanders who were in
shock. According to Perkins et al. [35], communication
and cooperation as well as the bystander’s awareness of
the critical situation are important factors that increase
the chances of good cooperation in a life-threatening
situation.

In the third category, some informants reported that
they felt a need for a more distinct tab for the UAV on
the computer screen. This could be done by centring and
enlarging the status of the UAV. Further, the informants
wanted training in the handling of the UAV-delivered
AEDs. This is reinforced by Bergs et al. [36] who found
in their study that it is important that personnel receive
the necessary education and training when new guide-
lines are to be implemented. Furthermore, Golding et al.
[37] found that a lack of satisfactory training increases
stress. This leads to the assumption that adequate train-
ing may facilitate the possibility that the RNs’ cognitive
load decreases, and that they feel more confident in han-
dling cases where UAVs are involved. Beyond this, the
informants felt a need for a clearer layout of the flowchart
of AED-drone use, and that it would need to be clarified
with larger text and images. The informants work in an
environment with a high cognitive load where they use
several senses at the same time, i.e., collecting informa-
tion about the case, instructing bystanders in T-CPR,
referring to the AED, monitoring and handling computer
screens, and collaborating with colleagues. Working
in demanding environments with possible psychologi-
cal negative effects implies that the implementation of
cognitive load theory could be helpful in improve their
mental health [37]. The findings are also in line with the
results of previous research which shows that the layout
of guidelines affects compliance to use it [31]. The use
of clear guidelines, i.e., cognitive aids, has been found to
contribute to enhanced work effort during high workload
and dealing with time-critical tasks [38]. Further, there
was an opinion that more dialogue at the EMDC about
cases where the UAV had been active would remind the
RNss of the possibility of using the resource. This was con-
sidered to reduce the risk that the UAV was overlooked
in cases of OHCA.

Limitations

The method of using video-interviews may have both
hampered or increased the participants’ willingness to
share their experiences. The quality of the conversation
and underlying communication, feelings of comfort dur-
ing the interview and the effects of other factors associ-
ated with the video-call, as opposed to a real-life meeting,
are currently unknown and may have changed the results
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if carried out differently. The length of the interviews can
be questioned (10-35 min), as it may have influenced
the saturation of results. After the interviews were com-
pleted, it was considered that several open questions
should have been used, as the interviewers perceived the
technique as being difficult. As new experiences were
presented during the analysis in the last interview, and
because the study is limited by the small sample of infor-
mants, whether or not the current study has reached sat-
uration cannot be determined (44, 45).

The interviews have not been reviewed by peer debrief-
ing, which could be considered a weakness, as it was the
first time the authors analysed interviews and performed
a qualitative study. It is questionable and difficult to claim
transferability, as the RNs at the EMDC in question are
the only ones involved in cases involving UAV-delivered
AEDs, but it is possible to assume that the findings could
be transferable if this novel methodology is expanded to
other EMDCs.

Conclusions

Although telephone-assisted cardiopulmonary resuscita-
tion routines for drone dispatch were available, the use of
these was a rare occurrence. Registered nurses expressed
heterogeneous understanding of how to comply with
the telephone-assisted cardiopulmonary resuscitation
protocol when drones were dispatched. Collegial and
technical support was considered important alongside
routines and training, which needs to be improved to
further support bystander use of drone-delivered AEDs.
As the possibilities of using unmanned aerial vehicles to
deliver automated external defibrillators in cases of out-
of-hospital cardiac arrest are explored more extensively
globally, there is a possibility that this study could be of
benefit for other nations implementing similar methods.
We present concrete aspects that are important to take
into consideration when implementing this kind of meth-
odology at dispatch centres.
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