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Abstract

Background: Medical dispatching is a highly complex procedure and has an impact upon patient outcome. It
includes call-taking and triage, prioritization of resources and the provision of guidance and instructions to callers.
Whilst emergency medical dispatchers play a key role in the process, their perception of the process is rarely
reported. We explored medical dispatchers’ perception of the interaction with the caller during emergency calls.
Secondly, we aimed to develop a model for emergency call handling based on these findings.

Methods: To provide an in-depth understanding of the dispatching process, an explorative qualitative interview
study was designed. A grounded theory design and thematic analysis were applied.

Results: A total of 5 paramedics and 6 registered nurses were interviewed. The emerging themes derived from
dispatchers’ perception of the emergency call process were related to both the callers and the medical dispatchers
themselves, from which four and three themes were identified, respectively. Dispatchers reported that for callers,
the motive for calling, the situation, the perception and presentation of the problem was influencing factors. For
the dispatchers the expertise, teamwork and organization influenced the process. Based on the medical
dispatchers´ perception, a model of the workflow and interaction between the caller and the dispatcher was
developed based on themes related to the caller and the dispatcher.

Conclusions: According to medical dispatchers, the callers seem to lack knowledge about best utilization of the
emergency number and the medical dispatching process, which can be improved by public awareness campaigns
and incorporating information into first aid courses. For medical dispatchers the most potent modifiable factors
were based upon the continuous professional development of the medical dispatchers and the system that
supports them. The model of call handling underlines the complexity of medical dispatching that embraces the
context of the call beyond clinical presentation of the problem.
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Background
Emergency medical dispatching is a highly complex
procedure which performance is known to impact on
patient outcome [1–3]. Dispatching includes call-taking,
triage, prioritizing pre-hospital resources and provision
of guidance and instructions to callers. In its most time
critical form, emergency call handling includes recogniz-
ing out-of-hospital cardiac arrest (OHCA), provision of
dispatcher assisted cardiopulmonary resuscitation and
referral to an automated external defibrillator with sim-
ultaneous and rapid dispatching of basic and advanced
life support units. The importance of this process is em-
phasized in the recent guidelines for cardio-pulmonary
resuscitation [4] and the new Global Resuscitation
Alliance [5] where the interaction between the medical
dispatcher and bystander, and the use of an automated
external defibrillator is acknowledged as key elements
for improving outcome for OHCA patients.
Medical dispatchers are gatekeepers for emergency care

and emergent hospital admissions and play an essential
role in terms of helping citizens with provision of first aid
in hyperacute situations. Due to an increasing demand for
ambulance services and limited resources, this role is even
more important [6]. Assigning the appropriate resources to
emergency calls is challenging. Increasingly, interest is
focused on the emergency medical services (EMS) system’s
ability to identify critical conditions and provide appropri-
ate triage [7–9]. Identification of less urgent conditions has
also proved important but challenging in a study where
medical dispatchers categorization of emergency calls with
less urgent conditions as either a specific diagnosis as
opposed to an unclear problem was associated with higher
mortality [10]. However, research regarding modifiable
factors in emergency call handling and possibilities for im-
provement of performance is sparse. A study used closed
circuit television recordings of actual cardiac arrests
combined with emergency call recordings to explore the
interaction between bystander and medical dispatcher in
the case of OHCA. The study identified bystanders’ and
medical dispatchers’ situation awareness, communication
and attitude as main factors influencing the efficiency of
the calls in terms of resuscitation [11].
Whilst medical dispatchers play a key role in the prehospi-

tal patient trajectory, their perception of challenges and solu-
tions in the handling of emergency calls is rarely reported.
In this qualitative inductive study, we aimed to explore med-
ical dispatchers’ perception of the interaction with callers
during emergency calls. Secondly, we aimed to develop a
model for emergency call handling based on these findings.

Methods
Setting
In Denmark, a single emergency phone-number (112)
leads to a primary call center for acute police, fire, or

medical requests. All medical calls are redirected to an
emergency medical dispatch center (EMDC). This study
was conducted in the Capital Region of Denmark, cover-
ing 1.75 million inhabitants [12]. The EMDC responds
to emergency calls concerning approximately 105,000
incidents annually [13]. The dispatch process comprises
a medical part done by medical dispatchers with call-
taking, triage and guidance and a logistic part done by
logistic personnel (“technical dispatchers”) who dis-
patches the resource based upon the medical decision.
At the EMDC, medical dispatchers prioritize the call

and provide instructions to the caller until arrival of the
ambulance in case of highest priority response. The
medical dispatchers are paramedics or registered nurses.
Paramedics work part time at the EMDC as medical
dispatchers and part time as paramedics, assisting emer-
gency physicians in the mobile critical care unit. They
follow a structured curriculum for maintenance of com-
petences (prehospital medical expertise) in the ambu-
lance services. Nurses work full time as dispatchers. All
dispatchers, nurses and paramedics, have 6 weeks of
mandatory national developed education in medical dis-
patching. The education consists of learning modules on
communication, prehospital medicine and trauma care.
The learning modules are combined with periods of
practical training. Subsequently there are courses that
relate to new evidence and guidelines, whenever these
emerge. However, there are no formal requirements for
continuous professional development in dispatch centers
in Denmark. The EMDC has an emergency physician
in the dispatch center 24/7 for supervision and
consultation.
Dispatch processes are computerized [14]. A support-

ive criteria-based decision tool for handling and priori-
tizing emergency calls is used [15]. It supports the
dispatcher’s questioning, so information provided by the
caller about symptoms and severity of conditions is
translated into a categorization of the main complaint
into 1 of 38 different categories. Furthermore, five emer-
gency priority levels (ranging from A-E) are determined
according to the perceived severity of the problem. Level
A describes life threatening or potential life threatening
symptoms; B comprises urgent, but not life threatening
symptoms; C is non-urgent conditions requiring an
ambulance; D is non-urgent conditions requiring supine
patient transport; and E includes conditions requiring
medical advice only. Finally, the system comes up with a
suggestion for a pre-hospital response and guidance to
the caller is proposed.

Study design
To provide an in depth understanding of medical dis-
patchers’ perception of their interaction with callers
during emergency calls and of the dispatching process,
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an explorative qualitative interview study was designed.
A grounded theory design and thematic analysis were
used. Grounded theory assumes that all knowledge is
partial and subjective and that research data are affected
by the people involved. Grounded theory is appropriate
for research exploring processes in specific social con-
texts derived from the perspective of individuals in that
environment. In grounded theory the researchers do not
wish to validate a preexisting theory of the studied sub-
ject, but rather inductively develop an explanatory the-
ory or organizing concept, grounded in data, enabling
understanding of the studied process [16, 17].

Sampling and data collection
A purposive sample strategy was used to obtain informa-
tion from a sample of registered nurses and paramedics.
The sample was balanced in terms of professional back-
ground and later confirmed when no new subthemes
emerged from interviews with either of the professions.
Participants were recruited by the emergency medical
services (EMS) manager, who distributed an email invi-
tation letter to all medical dispatchers working at the
EMDC (n = 65). Individuals who were interested in par-
ticipation were asked to contact the primary study inves-
tigator. All who contacted the primary investigator were
included. We aimed at approximately four focus group
interviews with 4–5 participants including paramedics
and nurses working as medical dispatchers. However, for
operational and logistical reasons, it was only possible to
conduct two focus group interviews with three nurses
and two nurses and one paramedic, respectively. The
remaining interviews were conducted as single person
interviews with four paramedics and one nurse. This
allowed a more in-depth exploration of the preliminary
themes that emerged from data from the focus group in-
terviews. The interviews were conducted between June
and September 2016 by DO, TPM, HGJ, and SV. DO is
a professor in medical education, TPM and SV are med-
ical doctors, and HGJ is a Registered Nurse and master
in health science. TPM, SV and HGJ were at the study
time employed at the EMS Copenhagen as researchers.
All authors have experience in qualitative and quantita-
tive research within EMS. The study participants know
the researchers peripheral due to their common affili-
ation to the Copenhagen EMS.
Data collection and analysis were performed in itera-

tions with interview followed by coding and discussion
in the research group. Semi-structured interviews were
conducted using an interview guide (Table 1) created on
the basis of the study aim. It was pilot tested on a med-
ical dispatcher and adjusted accordingly. The pilot inter-
view was not included in the analysis. The questions in
the interview guide were adjusted after each interview
and discussion in the research group to reflect the

dispatchers’ perceptions about the call taking process.
This ensured openness to new themes or subthemes. No
major adjustments between focus group interviews and
individual interviews were deemed necessary. However,
minor adjustments, e.g. prompts on socioeconomics and
interaction with the caller, were included since this was
a prevalent area of interest among the interviewees.
When conducting the focus group interviews, there was
one interviewer and one observer present taking notes
and moderating the interview and discussion. For the
two first single person interviews, the same procedure
was used to ensure that all emerging aspects were elabo-
rated on.

Data analysis
Interviews were audio recorded and transcribed verba-
tim. Open, complete, and inductive coding was carried
out through all interviews by two authors (TPM and
HGJ). We positioned ourselves between the data corpus
and our theoretical knowledge abductively and focused
our data collection on our emerging central concepts
[18]. We used our experience as researchers at the
dispatch center and the existing literature as background
for our primary questions yet acknowledging that this
only yields plausible conclusions. Therefore, we were all
the time open to new themes to dismiss or verify our

Table 1 Interview guide

Interview guide*

Frame Main question

Introduction • Thank you for your participation
• Introduction to the project and
project aims

• Information about consent etc.
• Demography questions

Aim 1: dispatchers’ role in the
access to emergency care

• How do you perceive your own role
in the citizens’ access to pre-hospital
emergency care?

• What is your role in the emergency
call handling?

Preparation for aim 2:
- A figure of the pre-hospital
patient trajectory is shown

- The emergency call process is
drawn by medical dispatchers
to set the scene for the
interview regarding
influencing factors

Notes:
• The pre-hospital trajectory is shown
on a timeline in which the emer-
gency call is the key to emergency
care

• The emergency call has its own
mini-trajectory (which is central in
this project). The emergency call
process is drawn by the medical
dispatcher and the dissecting of the
process is facilitated by interviewers

Aim 2: factors influencing the
handling of emergency calls

• After dissecting the emergency call
process, what challenges do you
see, based on your experience, in
the different elements in relation to
handling the emergency call?

• What facilitates the process?

* The initial interview guide is shown. After each interview and preliminary
coding, the interview guide was adjusted in order to cover knowledge gaps
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preconceptions and add new knowledge. The data
analysis was guided by thematic analysis though keeping
the grounded theory approach towards a more focused
development of data collection. Thematic analysis was
considered appropriate here because this analysis is con-
sidered atheoretical. The six phase guide suggested by
Braun and Clarke was followed throughout the study
[19]. We first searched for meaningful units in the ver-
batim transcriptions. Hereafter, we paraphrased the
meaning units and these were ordered in subthemes and
themes by a systematic abstraction of the paraphrased
meaning units in groups followed by the making if a
condensate maintaining, as far as possible, the original
terminology applied by the participants. Authentic illus-
trative quotations were also identified. In the final step
we verified that the results were representative of the
interviews. Internal validation was carried out during the
interviews by repeating and checking the correct
meaning of the interviews. Data collection continued
until saturation. Data saturation was guided by Glaser’s
definition of data saturation, that is where no new data
is found within a particular theme [20]. To confirm the
data saturation, we sought to disprove the themes with
additional data from the last single person interviews.
Finally, we developed a model based on the themes from
the analysis.
The model was formed as a logical composition of the

themes after thorough discussion and reaching consen-
sus among the researchers. Analysis was supported by
investigator triangulation and disagreements were re-
solved by discussion until consensus. NVivo 10 was used
for the coding process. The results are reported accord-
ing to the COREQ criteria [21].

Results
Participants and themes
Two focus groups and five single interviews were held at
the dispatch center with a total of 11 participants.
Among those, five were paramedics (all men) and six
were registered nurses (all women). Baseline characteris-
tics are shown in Table 2. The mean length of the
interviews was 69 min (range 54–86 min). The themes

that emerged regarding medical dispatchers’ perception
of the emergency call process related to the caller (four
themes and nine sub-themes) and the dispatcher (three
themes and eight sub-themes).

Dispatchers’ perception of caller related factors
influencing emergency call handling
Four themes emerged regarding caller related factors
influencing emergency call handling as perceived by the
medical dispatchers. Themes and illustrating citations
are presented as supplemental material.

Motive for calling
The dispatchers described that whilst some people were
perceived calling only due to the presence of an emer-
gency, others seemed to call due to more internal causes
such as despair or lack of ability to take care of them-
selves. Also, lack of availability of other services or long
waiting times for medical help could be a motive. It was
also reported by the dispatchers that the threshold for
calling seemed to be influenced by callers’ cultural and
individual perceptions of when to call for help and how
to use the system. Thus, some individuals called a long
time after the onset of symptoms despite what seemed
to be a serious condition, whereas others were reported
calling very early with less severe symptoms. Callers
were by dispatchers perceived as lacking knowledge
about non-acute diseases and first aid, resulting in many
potentially avoidable calls.

Situation
This theme included the circumstances of the call and
the caller characteristics according to the dispatchers’
experiences. The circumstance related to the callers’
motive for contact (e.g. a medical cause or accident),
several simultaneous calls and repeated calls. Further-
more it was reported that the caller’s distance from the
patient affected the dispatcher’s ability to assess the pa-
tient. Finally, the dispatchers found that getting informa-
tion directly from the patient increased the quality of the
data on which the decision of response was made, as op-
posed to second hand information provided from rela-
tives or bystanders. The demographic characteristics and
socioeconomic position of the caller were reported to
potentially affect their expectations of emergency care,
and their ability to explain the situation. The dispatchers
stated that the callers’ professional background was of
importance; healthcare professionals were described as
having higher expectations compared to non-healthcare
professionals. The mental state and whether or not the
caller was sober or intoxicated with drugs or alcohol was
also deemed important since intoxication may mask
other symptoms. Finally, the callers’ knowledge about

Table 2 baseline characteristics of participants

Baseline characteristics of participants

Age, median (range) 51 (40–60)

Registered Nurses, n (%) 6 (55)

Experience as nurse in years, median (range) 25 (21–29)

Experience as dispatcher in months, median (range) 54 (17–66)

Paramedics, n (%) 5 (45)

Experience as paramedic in years, median (range) 30 (19–33)

Experience as dispatcher in months, median (range) 36 (7–54)

Møller et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine           (2021) 29:45 Page 4 of 10



the emergency dispatch system was described as affecting
the initial dialogue due to a discrepancy in expectations.

Callers’ perception of problem
Callers were by dispatchers described as presenting
themselves with a range of emotional states, from being
in distress to being calm and focused, often affecting
emergency call handling. In addition, callers’ perception
of severity and urgency of a given problem differs ac-
cording the dispatchers. Callers being intoxicated was
also a factor within this theme. Another reported issue
was the callers’ willingness to assess the patient; some-
times a clear barrier for the caller in making a close as-
sessment of the patient was described, decreasing the
dispatcher’s ability to visualize the situation.

Presentation of the problem
According to the interviewed dispatchers the callers’
vocal utterance, use of words and language proficiency
sometimes affected the quality of the information
handed over to the dispatcher and this could affect the
level of details in the questions asked by the dispatcher.
Terminology was another mentioned important concern
due to different terms used for the same symptom or
sign. The callers’ attitude were also reported influencing
the process - whilst some were described humble in
their description, others seem to exaggerate the story.

Dispatchers’ perception of dispatcher related factors
influencing emergency call handling
Three themes emerged relating to the medical dispatcher
related factors influencing call handling as perceived by
the interviewed medical dispatchers. Themes and illustrat-
ing citations are presented in Table 3.

Expertise
The experience as medical dispatchers influenced the
performance in terms of pattern recognition during
emergency calls. Also the experience as registered nurses
or paramedics played a role. Whereas the registered
nurses typically created a picture of the situation based
on what they had seen on a large spectrum of patients in
emergency departments, paramedics used their know-
ledge from their daily work in the ambulance services.
The nurses reported a need for more knowledge in order
to clinically contextualize the information provided by
callers. Paramedics indicated that they update their med-
ical knowledge continuously as part of their curriculum.
Both professional groups reported that regular visits to
each other’s specialties could increase their medical
knowledge and optimize their ability to visualize the
situation. The continuous professional development was
also mentioned as important in terms of developing and
maintaining competencies. This could according to the

dispatchers be through simulation-based training. Feed-
back with use of audio recordings was another reported
option, increasing knowledge and creating reflection on
own competence. However, it was reported essential that
the facilitator of the feedback was a person who knew
the context of emergency call handling and the organiza-
tion’s desired performance standards.

Teamwork
In general, a need for a higher degree of “team feeling”
with internal and external partners was reported. Intern-
ally, the collaboration between medical dispatchers was
important during emergency calls, in terms of coordinat-
ing the resources for the incidents, and for utilizing
collective expertise. The collaboration with logistical
personnel was sometimes characterized by a lack of
understanding of each other’s responsibilities. Similarly,
it was reported that external collaboration would benefit
from a better shared understanding of the different re-
sponsibilities held by each role; collaboration between
medical dispatchers and ambulance personnel on scene
was sometimes problematic, e.g. if the dispatcher priori-
tized an emergency ambulance for an uncertain incident
that was perceived urgent during the emergency call, but
was found to be non-urgent upon ambulance arrival.

Organization
This theme describes the system in which the dis-
patchers operate. Medical dispatchers reported working
in an environment with many simultaneous tasks while
at the same time trying to reach response time goals.
This can affect the time spend on the individual calls
and the possibility of follow-up. The physical distance to
the physician in charge and the logistic personnel could
affect their ability to communicate and coordinate
directly, which contrasts communicating by electronic
means only.
The perception of the supportive decision tool was

diverse. It was described as a good support - especially
in non-emergency situations. Most dispatchers used it to
structure the interrogation and priority, even though
their medical knowledge and experience was most
important in their decision-making process. On the
contrary, it was stated that too many categories are in-
cluded, while important ones are missing. The category
“unclear problem”, which counts for a large proportion
of calls, was described as being used in the case of a lack
of other appropriate categories or the presence of
multiple conditions.
Finally, a general perception was that the management

plays a central role in gathering the employees as a team.
They are responsible for communicating the desired
performance level and providing the framework for an
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Table 3 Medical dispatchers’ perception of dispatcher related factors influencing emergency call handling

Medical dispatcher related factors influencing emergency call handling

Example of code and meaning unit Paraphrase Subtheme Theme

Using the experience to assess symptoms
[FG1] “If we take someone with chest pain. Many of us have
been working in an emergency department for many, many
years. Then you have seen all these. Somehow you can imagine
a lot of situations, when you have seen so many things”

Registered nurses use their experience from
emergency departments to assess symptoms

Experience Expertise

Using the experience to assess the situation
[FG2] “when you’ve worked in an ambulance for many years,
and have seen people’s homes and seen how people live. I
create a picture, that’ what I do. The same thing happens in
road traffic accidents. Then I work with the information I get
and then I can imagine, that’s the way I solve the problem”

Paramedics use their experience from the
ambulance to evaluate the situation

Lack of updated knowledge
[FG2] “The Index helps me because I need to assess the
symptoms. But sometimes I need to relate to what kind of
hospital treatment the patient has had. Then it is difficult to
know whether the situation is urgent or not (…) I would like
some education in certain areas, right”

Besides Danish Index for Emergency Care, the
dispatchers need knowledge about new
treatments

Medical
knowledge

Follow up on calls
[SI3] “sometimes I get the physician in charge to look up the
patient in the record. I would like to have access to that. You
use it to see if the ambulance personnel’s assessment of the
patient, the measured vital signs, the ECG – if it matches the
picture you created in your own head. I learn something from
that. It’s continuous learning”

The dispatchers increase competence by
following up on their calls

Continuous
professional
development

Paramedics and nurses as colleagues
[FG2] [Paramedic] “I think we use each other’s knowledge.”
[Registered nurse] “yes, I think we use each other’s knowledge
and experience in certain areas. And it is important, you have to
do it, you have to use your colleagues, when you are uncertain”

Paramedics and nurses use each other’s
experience mutually

Internal
collaboration

Teamwork

Physician in charge
[SI1] “all of us at the dispatch center need information about
whether something is happing (in town). So people know. So
people at the emergency hotline know. What is happening
when a lot of people start to call. Because they do, if they are
worried. Or if they have seen something distant, but something
that is part of something large (…) They could just say “this and
that are happening right now.” Just so we are warned about
people calling about it”

The physician in charge should inform the
dispatchers about larger incidents so they are
prepared for receiving a lot of calls about it

Collaboration with ambulance personnel
[SI3] “Sometimes we contact the ambulance, if we’ve dispatched
an ambulance to something that sounded urgent. And then
you can see that the ambulance leaves the scene without the
patient. Then okay, why does this not match my perception of
the problem? Then we talk about it and I think that the
ambulance personnel like it as well, because then we are more
like a team, and then we are not just people that forces them
to do things”

Dispatchers and ambulance personnel experience
the case differently and it is valuable to discuss
cases together afterwards

External
collaboration

Response time goals
[SI1] “If we can’t live up to the response time goals, and it takes
very long time for the ambulance to arrive, then the logistic
personnel have to warn us. And then I have to call back to the
caller to ask if they are okay or if the situation has worsened”

If the waiting time is long, the dispatchers have
the responsibility to reassess the situation by
calling back to the caller

Operations
management

Organization

Management
[SI2] “the management has to define the standard for what
quality the company wants to deliver, and what is meant by
good quality. And then it needs to be communicated to the
staff, so the staff can get a common understanding of the goal,
and somehow try to live up to it.”

The dispatchers need an understanding of the
wanted performance level, so they know what to
strive for

Supportive decision tool too detailed
[SI3] “it may cause fixation error. And I’ve also talked about it
with the ambulance staff. That it is a problem that the
information (that is handed over from the dispatch center to

The tool contains too much detail that may
increase the risk for fixation error

Supportive
decision tool
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understanding of the common goal of providing care for
patients.

A model of medical emergency call handling based on
dispatchers’ perceptions
Medical emergency call handling was from the dis-
patchers’ perspective described as a procedure involving
dialogue and interaction between caller and dispatcher.
The core of the interaction was described as a process
starting with a dialogue and an alignment of expectations,

as well as reassurance of the caller if needed. This is
followed by an iterative process in which dispatchers ob-
tain information, create a mental picture, make a decision
and manage the task in terms of providing instructions or
an ambulance response. The interaction ends with com-
pletion of the call, optimally with another alignment of ex-
pectations. The process was described as being influenced
by the context in which the caller and the dispatcher exist.
A model of the workflow and interaction between caller
and dispatcher is presented in Fig. 1.

Table 3 Medical dispatchers’ perception of dispatcher related factors influencing emergency call handling (Continued)

Medical dispatcher related factors influencing emergency call handling

Example of code and meaning unit Paraphrase Subtheme Theme

the ambulance) is so detailed”

To take demography into account
[SI4] “If I should adhere to Danish Index for Emergency care
accurately, then there is no difference between being 21 or 55
and having chest pain. (…) I can ask the guy at 21 about what
he has been doing. And his answer could be that he has been
doing workout – then it’s probably muscle soreness, but I have
to send an ambulance according to Danish Index”

The tool does not take into account that the age
of the patient influence disease occurrence

Gathering the team
[FG1] “it is the management’s responsibility to gather the team.
With staff meetings and course days where they teach specific
themes. And make sure that people are updated. And that the
wanted competence exists. Say “this is what we want, and we
will make sure that you have the competences.” Then you will
do it”

The management are responsible for gathering
the team

Culture in
organization

Common understanding
[SI4] “we need a common understanding, a common goal, a
common work process. It doesn’t have to be that formal. I
sometimes joke with “I think I am doing good, I’ve been here
for a long time and I haven’t been fired yet. (…). I assume that
my level is good, because I haven’t heard the opposite””

The dispatchers need to know the defined
performance level to improve their competence

Culture at dispatch center
[SI4] “we, at the dispatch center, have to have the same
approach. That when people call, then it’s because they need
help (…). We are at the same team and we have different
responsibilities and we have to make things work out, because
then we end up with a very good product”

Employees at the dispatch center need an
understanding the common goal of helping the
patients

(…) citation is shortened; [SI]: single interview; [FG]: focus group; Text in italic: code

Fig. 1 Model of emergency call handling perceived by and within the context of the emergency medical dispatcher
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Discussion
In summary the medical dispatchers described the emer-
gency call handling as a dialogue and an interaction be-
tween the caller and the dispatcher, influenced by their
individual contexts. As perceived by the dispatcher, the
motive for calling, the situation, the perception and pres-
entation of the problem were influencing factors related
to the caller. For the dispatchers, the expertise, team-
work and organization influenced the process.
Our findings of caller-related influencing factors are

supported by the study by Linderoth et al., who analyzed
video recordings and emergency calls regarding actual
OHCA’s and found several caller-related factors influen-
cing resuscitation performance, including the distance to
the victim, the callers’ provision of information to the
dispatcher and the emotional state of the caller [11]. The
concept of our results could potentially improve situa-
tions like this by helping dispatchers being aware of
existing barriers in the interaction with the caller and
how to address them. Another recent study analyzed
emergency call recordings regarding various conditions
and found paradoxes related to the caller, a lack of avail-
able information, and no primary problem as important
barriers [22]. Caller-related barriers are modifiable to
some extent, for example public awareness campaigns
could increase citizens’ knowledge about how and when
to use the system. Implementation of the concept of the
“first resuscitation team” in first aid courses would be an-
other initiative, improving the interaction between caller
and dispatcher [11]. However, the most potent modifiable
factors are based upon the competencies of the medical
dispatchers and the system supporting them.
Emergency call handling is comparable to critical

decision making in other clinical settings where initial
assessment is followed by decision making and subse-
quent task management [23]. The dispatchers´ situation
awareness and decision making are very important in
order to be able to provide the most appropriate
guidance and response for the caller and the person in
need for help. However, what makes emergency call
handling particular challenging is that the assessment of
the patient and their surroundings occurs without visual
cues. The dispatchers’ situation awareness and hence
their decision-making skills depends upon their ability
to obtain information and relies therefore on their
communication skills [24–26]. Non-technical skills in
terms of “the cognitive, social and personal resource
skills that complement technical skills” have proven to
be important for health care professionals in hospital
teams [27, 28]. We speculate that these skills are import-
ant for the dispatcher – caller team as well. A study of
decision-making strategies for telephone triage in Emer-
gency Medical Services showed that in cases which were
not presented with a text-book description of a high

urgency situation, the decisions of response made by
the dispatchers were more inaccurate and lacked a
connection between professional knowledge and ac-
tion. Moreover, when it came to moderate-and low
urgency conditions alternative decision strategies were
used [29]. The view on intuitive expertise as a re-
markable skill yet an error prone feature is agreed
upon by prominent researchers within the field of
decision-making [30]. A mental forcing strategy to
overcome the mental shortcuts applied in alternative
decision-making strategies is warranted, especially in
emergency medicine where the dispatcher is deprived
one or more of the sensory inputs [31].
The model of call handling underlines the complexity

of medical dispatching that embraces the context of the
call beyond clinical presentation of the problem. It is es-
sential for managers and stakeholders to know the em-
ployees’ perceptions in the planning of professional
development and specifically in planning of the curricu-
lum and courses at the dispatch center. It is essential to
acknowledge that medical dispatchers’ attitudes and pre-
conceptions may affect their work process and decision
making and therefore training should include communi-
cation and good questioning techniques besides flow-
charts and the newest medical knowledge.
Medical dispatchers reported that performance dif-

fered depending on their professional background as ei-
ther registered nurses or as paramedics, but importantly
their collaboration complemented emergency call hand-
ling. Both groups expressed a need for continuous edu-
cation and training to improve and maintain skills in
emergency call handling. This finding is in line with re-
sults from previous studies [25, 32]. Our study indicates
that training in non-technical skills is as important as
training in medical expertise skills. Training programs
should include being able to “understand the callers’ in-
tension, how to ask the right questions and interpret the
answers”. The literature on non-technical skills´ training
indicate that it should be interactive, related to a given
context and involving the team [28]. This could be
through formal training programs using interactive
methods such as roleplay and simulation-based training
followed by debriefing. Simulation-based training in-
creases performance for internal medicine residents [33].
Furthermore, it is associated with better patient out-
comes [34, 35]. Feedback seems to be one of the most
important factors for learning [36] and could be used
more frequently also for more senior staff. The audio re-
cordings of previous emergency calls represent a source
for providing peer-to-peer feedback. The peer feedback
could be planned as inter-professional (nurse – para-
medic) as these two professions seems to have different
experiences and expertise, which might improve individual
learning. Moreover, their common experiences would
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increase mutual respect and confidence and develop team
psychological safety [37].

Discussion of the methods used and future perspectives
One of the strengths of this study is the sample with a
balance between registered nurses and paramedics, even
though the results could be biased by the fact that we
may have recruited the most dedicated dispatchers in
sampling by email invitation. Another strength is the
triangulation of researchers participating in the data
collection, analysis and interpretation of results. The
authors of this paper all have professional health care
background, and the main author had at the time of the
conduction of the study worked at the EMS as re-
searcher for three years. This is considered a strength as
the construction of the model was a mutual interpret-
ation from both emergency call handlers and the re-
searchers’ in-hospital experience and experience within
the EMS context. Moreover, the mix of focus-group in-
terviews alongside in-depth interviews provided a very
extensive data collection, which increases the internal
validity. Other dispatch centers use the same supportive
decision tool, and some employ registered nurse and
paramedics in line with our system. However, there are
differences in organization of systems. Nonetheless we
still believe that our main findings are generalizable to
other settings, dealing with the same challenges in
medical dispatching. We explored medical dispatchers’
perception of the medical dispatching process as it is im-
portant for managers in dispatch centers to understand
the employees’ perception of the work process. This
supports the planning of continuous professional devel-
opment and development of educational interventions
aiming at optimizing the emergency call. However this
might not reflect the callers’ perception, which could be
another study of interest to further refine the results and
add knowledge to a goal of a higher level of shared
understanding between caller and medical dispatcher.

Conclusions
Based on the medical dispatchers´ perception, a model of
the workflow and interaction between the caller and the
dispatcher was developed based on themes related to the
caller and the dispatcher. The motive for calling, the situ-
ation, the perception and presentation of the problem
were influencing factors related to callers, who seem to
lack knowledge about the system and the medical dis-
patching process, as perceived by dispatchers. This can be
improved by public awareness campaigns and incorpor-
ation information into first aid courses. For the medical
dispatchers, the expertise, teamwork and organization
were important factors, which are modifiable through
continuous professional development and optimization of
the system that supports them.

Abbreviations
OHCA: out of hospital cardiac arrest; EMS: emergency medical services;
EMDC: emergency medical dispatch center

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s13049-021-00860-y.

Additional file 1: Supplemental material. Medical dispatchers’
perception of caller related factors influencing the emergency call
handling.

Acknowledgements
We thank the emergency medical dispatchers at the Emergency Medical
Services, Copenhagen for their participation.

Authors’ contributions
TPM, HGJ, SV, DO, and FL conceived and designed the study. FL and DO
supervised the conduct of the study and data collection. TPM, HGJ and SV
managed the data. TPM, HGJ, SV and DO analyzed the data. All authors
participated in the interpretation of results. TPM drafted the manuscript, and
all authors contributed substantially to its revision. All authors read and
approved the final manuscript.

Funding
We received no funding for the conduction of this study.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Ethical approval was not needed for this study (the Regional Ethics
Committee in the Capital Region of Denmark, j.nr. 16035189). We gained
initial formal written consent after fully explaining the aims of the research
and informing all participants that they had the right to withdraw from the
interview process at any time. In addition, all participants were informed that
they could choose not to answer any specific questions at any point during
the interview. Data were always handled secure and with confidentiality.

Consent for publication
Not relevant.

Competing interests
TPM, HGJ, SV, and DO reports no conflicts of interest. FL has received
unrestricted research grants from the Laerdal Foundation and from the
Danish foundation TrygFonden. The research center at the Copenhagen EMS
receives an unrestricted research grant from the Laerdal Foundation.

Author details
1Copenhagen Emergency Medical Services, University of Copenhagen,
Telegrafvej 5, 2750 Copenhagen, Denmark. 2Clinical Research Center,
Hvidovre Hospital, University of Copenhagen, Kettegård Alle 30, 2650
Copenhagen, Denmark. 3Copenhagen Academy for Medical Education and
Simulation, University of Copenhagen, Borgmester Ib Juulsvej 1, 2700
Copenhagen, Denmark.

Received: 30 January 2020 Accepted: 25 February 2021

References
1. Lewis M, Stubbs BA, Eisenberg MS. Dispatcher-assisted cardiopulmonary

resuscitation: time to identify cardiac arrest and deliver chest compression
instructions. Circulation. 2013;128:1522–30.

2. Berdowski J, Beekhuis F, Zwinderman AH, et al. Importance of the first link:
description and recognition of an out-of-hospital cardiac arrest in an
emergency call. Circulation. 2009;119:2096–102.

Møller et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine           (2021) 29:45 Page 9 of 10

https://doi.org/10.1186/s13049-021-00860-y
https://doi.org/10.1186/s13049-021-00860-y


3. Hettinger AZ, Cushman JT, Shah MN, et al. Emergency medical dispatch
codes association with emergency department outcomes. J Natl Assoc EMS
Physicians Natl Assoc State EMS Dir. 2013:29–37.

4. Monsieurs KG, Nolan JP, Bossaert LL, et al. European resuscitation council
guidelines for resuscitation 2015: section 1. Executive summary.
Resuscitation. 2015;95:1–80.

5. Resuscitation Academy. http://www.resuscitationacademy.org/. Accessed 21
Jan 2020.

6. Pittet V, Burnand B, Yersin B, et al. Trends of pre-hospital emergency
medical services activity over 10 years: a population-based registry analysis.
BMC Health Serv Res. 2014;14:380.

7. Ball SJ, Williams TA, Smith K, et al. Association between ambulance dispatch
priority and patient condition. Emerg Med Australas. 2016;28:716–24.

8. Puolakka T, Strbian D, Harve H, et al. Prehospital Phase of the Stroke Chain
of Survival: A Prospective Observational Study. J Am Heart Assoc. Online
First 2 Maj 2016. https://doi.org/10.1161/JAHA.115.002808.

9. Vaillancourt C, Charette M, Kasaboski A, et al. Cardiac arrest diagnostic
accuracy of 9-1-1 dispatchers: a prospective multi-center study.
Resuscitation. 2015;90:116–20.

10. Møller TP, Kjærulff TM, Viereck S, et al. The difficult medical emergency call:
a register-based study of predictors and outcomes. Scand J Trauma Resusc
Emerg Med. 2017;25:22.

11. Linderoth G, Hallas P, Lippert FK, et al. Challenges in out-of-hospital cardiac
arrest - a study combining closed-circuit television (CCTV) and medical
emergency calls. Resuscitation. 2015;96:317–22.

12. Statbank Denmark. http://www.statistikbanken.dk/statbank5a/default.asp?w=
1920. Accessed 21 Jan 2020.

13. Møller TP, Ersbøll AK, Tolstrup JS, et al. Why and when citizens call for
emergency help: an observational study of 211,193 medical emergency
calls. Scand J Trauma Resusc Emerg Med. 2015;23:88.

14. Logis Solutions. http://logisids.com/. Accessed 11 Mar 2020.
15. Andersen MS, Johnsen SP, Sørensen JN, et al. Implementing a nationwide

criteria-based emergency medical dispatch system: a register-based follow-
up study. Scand J Trauma Resusc Emerg Med. 2013;21:53.

16. Charmaz K. Constructing grounded theory. 2nd edition. London; Thousand
Oaks: Sage; 2014. p. 388.

17. Watling CJ, Lingard L. Grounded theory in medical education research:
AMEE guide no. 70. Med Teach. 2012;34:850–61.

18. Timmermans S, Tavory I. Theory construction in qualitative research: from
grounded theory to Abductive analysis. Sociol Theory. 2012;30:167–86.

19. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3:77–101.

20. Glaser BG, Strauss AL. The discovery of grounded theory: strategies for
qualitative research. Chicago: Aldine; 1967.

21. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting
qualitative research (COREQ): a 32-item checklist for interviews and
focus groups. Int J Qual Health Care J Int Soc Qual Health Care. 2007;
19:349–57.

22. Lindström V, Heikkilä K, Bohm K, et al. Barriers and opportunities in
assessing calls to emergency medical communication Centre-a qualitative
study. Scand J Trauma Resusc Emerg Med. 2014;22:61.

23. Adams E, Goyder C, Heneghan C, et al. Clinical reasoning of junior doctors
in emergency medicine: a grounded theory study. EMJ. Online First 23 June
2016. https://doi.org/10.1136/emermed-2015-205650.

24. Leprohon J, Patel VL. Decision-making strategies for telephone triage in
emergency medical services. Med Decis Mak Int J Soc Med Decis Mak. 1995;
15:240–5.

25. Forslund K, Kihlgren A, Kihlgren M. Operators’ experiences of emergency
calls. J Telemed Telecare. 2004;10:290–7.

26. Purc-Stephenson RJ, Thrasher C. Nurses’ experiences with telephone triage
and advice: a meta-ethnography. J Adv Nurs. 2010;66:482–94.

27. Flin R, O’conner P. Introduction. In: safety at the sharp end: a guide to
nontechnical skills. Burlington VT: Ashgate; 2008.

28. Wenger E. Communities of practice: learning as s social system. Syst Think.
1998:2–3.

29. Leprohon L, Patel VL. Decision-making strategies for telephone triage in
emergency medical services. Dec Mak. 1995;15:240–53.

30. Kahneman D, Klein G. Conditions for intuitive expertise: a failure to disagree.
Am Psychol. 2009;64:515–26.

31. Croskerry P. Cognitive forcing strategies in clinical decisionmaking. Ann
Emerg Med. 2003;41:110–20.

32. Ek B, Svedlund M. Registered nurses’ experiences of their decision-making
at an emergency medical dispatch Centre. J Clin Nurs. 2015;24:1122–31.

33. Wayne DB, Butter J, Siddall VJ, et al. Simulation-based training of internal
medicine residents in advanced cardiac life support protocols: a
randomized trial. Teach Learn Med. 2005;17:210–6.

34. Draycott T, Sibanda T, Owen L, et al. Does training in obstetric emergencies
improve neonatal outcome? BJOG Int J Obstet Gynaecol. 2006;113:177–82.

35. Haerkens MHTM, Kox M, Lemson J, et al. Crew resource Management in the
Intensive Care Unit: a prospective 3-year cohort study. Acta Anaesthesiol
Scand. 2015;59:1319–29.

36. Issenberg SB, McGaghie WC, Petrusa ER, et al. Features and uses of high-
fidelity medical simulations that lead to effective learning: a BEME
systematic review. Med Teach. 2005;27:10–28.

37. Edmondson A. Psychological safety and learning behavior in work teams.
Adm Sci Q. 1999;44:350–83.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Møller et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine           (2021) 29:45 Page 10 of 10

http://www.resuscitationacademy.org/
https://doi.org/10.1161/JAHA.115.002808
http://www.statistikbanken.dk/statbank5a/default.asp?w=1920
http://www.statistikbanken.dk/statbank5a/default.asp?w=1920
http://logisids.com/
https://doi.org/10.1136/emermed-2015-205650

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Setting
	Study design
	Sampling and data collection
	Data analysis

	Results
	Participants and themes
	Dispatchers’ perception of caller related factors influencing emergency call handling
	Motive for calling
	Situation
	Callers’ perception of problem
	Presentation of the problem

	Dispatchers’ perception of dispatcher related factors influencing emergency call handling
	Expertise
	Teamwork
	Organization

	A model of medical emergency call handling based on dispatchers’ perceptions

	Discussion
	Discussion of the methods used and future perspectives

	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

