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Abstract

Background The growing demand for acute medical assistance creates an increasing pressure on emergency
medical services (EMS) and emergency departments. This calls for initiatives to prevent avoidable admissions. A novel
non-conveyance solo-ambulance was introduced in the Central Denmark Region; the Prehospital Visitation Unit
(PVU). We investigated patient characteristics and prehospital management by the PVU, while exploring employee
perspectives on the implementation process and how they perceived their expanded role and responsibilities
working with the PVU.

Methods This mixed-methods study had a convergent parallel design. Patient data was collected on all patients
assessed by the PVU between April 1st 2022 and April 1st 2023. Furthermore, 19 semi-structured interviews with
paramedics, EMS dispatchers and technical dispatchers partaking in the operation of the PVU were conducted.
Interviews were analyzed using thematic analysis with an inductive approach, drawing on principles from grounded
theory.

Results Throughout the study period, the PVU served 1510 patients (median age: 60, IQR: 33-77). Among these,
83.6% were assigned an urgency level B, indicating acute, but not life-threatening, situations. Patients presented
with a broad range of complaints, including a high number of patients with non-specific complaints. Paramedics
completed treatment on-scene for 29.1% of all patients, spending a median time of 49 min (IQR: 33-64) on-scene.
In the interviews, four themes were identified: (1) The implementation strategy had gaps, but was supported by
ongoing adjustments, (2) Facilitating a patient-centered approach for the benefit of the patient and the system, (3)
Community partnership and internal collaboration enabled paramedics as healthcare facilitators, and (4) Flexible
workflows were needed to maintain professional agency.

Conclusions The PVU seems to offer a valuable alternative within the EMS, particularly for patients with non-specific
complaints and conditions manageable at a lower level of care. Strong collaboration allowed paramedics to take

on a facilitating role, creating appropriate pathways and providing patient-centered care. However, for successful
implementation, ongoing adjustments were required, particularly in maintaining the professional autonomy of the
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healthcare professionals. As prehospital EMS increasingly respond to non-acute medical needs, initiatives like the PVU

can play an important role in meeting growing demands.

Keywords Emergency medical services [MeSH], Non-conveyance, Community paramedicine, Paramedics, Single

responder, Employee perspectives

Introduction

During the past decades, increasing demand for acute
medical assistance has placed substantial pressure on
prehospital emergency medical services (EMS) and emer-
gency departments across European countries [1-5].
This trend seems to continue, as populations are ageing
and the number of adults with multiple chronic condi-
tions increases [5, 6]. Furthermore, a growing number
of patients with non-urgent medical needs are assessed
and treated within the prehospital EMS, creating a fur-
ther strain on resources [7]. The increasing demand
for prehospital EMS calls for new initiatives to reduce
unnecessary ambulance use. Consequently, patients are
increasingly treated and released on scene by EMS per-
sonnel, when transportation to the hospital is deemed
unnecessary. Across European settings, 12-51% of all
EMS assignments end in non-conveyance, the wide range
possibly reflecting different definitions and possibilities
of non-conveyance [8—11]. Internationally, these num-
bers vary even more from 3.7 to 93.7% [10].

Several countries across Western Europe (e.g. the Neth-
erlands, Sweden, Finland, Denmark and Ireland) have
recently implemented novel non-conveyance vehicles
dispatched to low-urgency EMS calls, aiming to provide
on scene treatment and referring patients to the appro-
priate level of care [12-16], thereby avoiding unnecessary
transportation to the emergency department [13] and
reducing patient waiting times [17]. In contrast to ambu-
lances typically staffed with two healthcare professionals,
these vehicles are mostly single responder units operated
by one specially trained ambulance clinician, e.g. ambu-
lance nurse, paramedic, or physician assistant [12, 15,
16].

These new initiatives have shown great potential with
high levels of patient satisfaction [12, 16], reduced wait-
ing times [17], cost-effectiveness [18] and maintained
patient-safety [15]. However, to our knowledge, no stud-
ies have investigated the perspectives of the healthcare
professionals operating and dispatching these vehicles.
Understanding such perspectives are critical to sup-
port the implementation of new non-conveyance initia-
tives, as ambulance clinicians take on expanded roles and
responsibilities.

The present study took place in the Central Denmark
Region, Denmark, where a non-conveyance solo-ambu-
lance operated by a single paramedic was introduced
in March 2022; the Prehospital Visitation Unit (PVU).
This study aimed to examine: (1) What were the

characteristics of patients assessed by the PVU during
the first year of operation? (2) How were patients man-
aged within the EMS, when triaged to the PVU? (3) How
did the healthcare professionals partaking in the dispatch
and operation perceive their expanded role and responsi-
bilities working with the PVU as well as the implementa-
tion process?

Methods

Study design

This mixed-methods study had a convergent parallel
design, collecting quantitative and qualitative data dur-
ing the same time frame [19-21]. The purpose of this
design was to analyze the two datasets independently, but
to integrate the results of the quantitative and qualitative
analysis in the interpretation of the findings [21]. With
this approach, we aimed to gain a deeper understand-
ing of the patient care provided by the PVU that none of
the data sources could have provided standing alone. We
combined descriptive statistics of patients assessed by
the PVU during the first year of operation, and 19 semi-
structured interviews with paramedics, EMS dispatchers
and technical dispatchers partaking in the operation of
the PVU. Interview data were collected to contextual-
ize and provide in-dept perspectives on the patient care
provided by the PVU, as contextual factors are important
in the implementation of new initiatives [22]. Likewise,
patient data were included to underpin findings from
the qualitative analysis, e.g. how patients were managed
within the prehospital EMS. Results are presented using
a contiguous approach [21], then integrated by relating
findings from one data source to the other, when inter-
preting the results, focusing on relationships between
findings from different data sources. The reporting of this
study follows the Good Reporting of A Mixed Methods
Study’ (GRAMMS) checklist (Additional File 4).

Setting

The Central Denmark Region is one of five regions in
Denmark, covering an area of 13,000 square kilometers,
with a population of approximately 1,3 million inhabit-
ants. All emergency calls are made through the national
emergency number (1-1-2) and are initially answered
by the police. In cases of medical emergencies, the call
is forwarded to the regional Emergency Medical Coor-
dination Center (EMCC), where assessment of patients
is carried out by EMS dispatchers, who are healthcare
professionals, e.g., nurses and paramedics [23]. Patient
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assessment is guided by the national criteria-based
decision tool, Danish Index for Emergency Care, which
divides patients’ complaints into 37 categories based on
their main presenting problem [24]. Furthermore, this
tool supports the EMS dispatchers in deciding an appro-
priate response based on the level of urgency (A-E; see
Table 1) [24]. Technical dispatchers coordinate and
ensure efficient dispatch of EMS vehicles (e.g., ambu-
lances), monitor vehicle statuses, and optimize routes to
provide timely assistance [23]. A physician-staffed mobile
emergency care unit (MECU) can be dispatched in con-
junction with the ambulance and the PVU. This physician
can be contacted when paramedics make the decision to
discharge patients on scene. Furthermore, a physician is
available in the EMCC for conference.

The prehospital visitation unit (PVU)

The PVU was introduced in the Central Denmark Region
in March 2022 as an addition to the current prehospi-
tal EMS set-up. The aim of this initiative was to prevent
unnecessary admission to hospitals and enhance assess-
ment of patients, including referral to other means of
care (e.g. social services) or transportation (e.g. self-
transport or supine transportation), as appropriate.
Hence, the PVU could not convey the patient to the hos-
pital. Patients assigned urgency level B were the primary
target group for the PVU with the aim of targeting sub-
acute patients possibly eligible for non-conveyance. How-
ever, later in the implementation it was decided to deploy
the PVU to some assignment with urgency level A, when
the PVU had a significantly shorter response interval
compared to the closest ambulance or physician-staffed
mobile emergency care unit. The PVU was operated by
one paramedic and carried additional point-of-care test-
ing (POCT) equipment for assessment of patients (e.g.
measurements of CRP, lactate, and electrolytes) as well
as a list of relevant telephone numbers for collaborating

Table 1 Urgency levels in the Danish index for emergency care

[23,25]
Urgency Description Response
level
A - Acute Acute situation assessed as potentially  Immediate re-
life-threatening sponse during
emergency call
B - Urgent Urgent situation, but not assessed as  Dispatched
acute life threatening within 30 min.
of emergency
call
C Non-acute situations, but with need Dispatched
- Scheduled  for observation and treatment in within 1-2 h of
ambulance emergency call
D-Supine  Transportation while lying down, with-  Planned
transport out need for observation or treatment  response
E - Other Other help such as taxi, directing to No response

services other healthcare services, advice, etc.
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partners, such as shelters and other support services.
These additional possibilities, in comparison to the
ambulances, could support the paramedics with on-scene
patient assessment and finding alternative care pathways
within and beyond the healthcare system. Additionally,
the PVU had all the standard possibilities for testing and
treatment that the ambulances had (e.g. defibrillator, oxy-
gen bag, vascular access kit). Paramedics recruited for
the PVU underwent extra training days with a focus on
subacute patient care. Throughout the study period, the
PVU operated seven days a week from 7 am to 7 pm and
covered primarily the largest city in the Central Denmark
Region (Aarhus) with approximately 300.000 inhabitants.

Data collection

Quantitative data

Descriptive data on all PVU assignments from April 1st,
2022, to April 1st, 2023, were included for data analysis,
including assignments dispatched to pediatric patients.
This included demographic data (age and sex), patient
data (urgency level and main presenting problem), and
prehospital management (time to arrival and how treat-
ment was completed, e.g. patient handed over to other
prehospital unit, patient refused transport, treatment
completed on scene). All variables are routinely col-
lected in the electronic prehospital medical record by
paramedics and linked to the patient’s unique personal
identification number [23]. To ensure workflows were
well-established before data collection, data collected
during the first month of operation were excluded from
data analysis.

Qualitative data

Throughout its first year of operation, 19 semi-struc-
tured, in-depth interviews were carried out with employ-
ees deploying and operating the PVU; six paramedics,
seven technical dispatchers, and six EMS dispatchers,
who were purposely selected based on their experi-
ence working with the PVU, and to ensure variation on
age, sex, and seniority [26]. All paramedics recruited for
the PVU were highly experienced with a minimum of 5
years of experience within the EMS system. Given that
the PVU operated with just one vehicle and only during
daytime hours, the population with relevant experience
working with the PVU was relatively small. Therefore,
the majority of employees partaking in the dispatch and
operation of the PVU were interviewed for the present
study, e.g. we interviewed 6 out of 7 paramedics operat-
ing the PVU during the data collection period. By inter-
viewing the majority of the professionals working with
the PVU during the data collection period, we believe
that that the interviews provide a reasonable representa-
tion of the perspectives of the population working with
the PVU. This is further supported by the fact that all
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identified themes were present to some degree in every
interview.

To gain knowledge on employee experiences through-
out the first year of operation, interviews were carried out
at three different time points: May 2022, February 2023,
and March 2023. All interviews took place during work-
ing hours, occasionally interrupted by the professionals
attending to patients. The interview guide was designed
based on prior participant observation at the EMCC, pro-
viding insights into the workflow and terminology used
by the employees, thereby creating an interview guide
that resonated with the employees’ everyday experiences.
Separate interview guides were developed for each of the
professions interviewed to match their experience with
the PVU (see Additional Files 1-3). Interviews were con-
ducted by the third and fourth authors (ELE and PHK]),
audio recorded, and subsequently transcribed verbatim.
Both interviewers had no prior relationship with the par-
ticipants. All interviews were carried out and analyzed in
Danish, and explanatory quotes and themes were subse-
quently translated into English by the research group.

Data analysis
Descriptive data are presented as numbers (n) and per-
centages (%) or median and interquartile range (IQR),
as appropriate. All statistical analyses were carried out
in StataSE, version 18.0 (STATA Corp, College Station,
Texas). The qualitative data was coded by the second
author (MLP), who did not originally conduct the inter-
views, using thematic analysis and an inductive approach
[25]. This approach offered significant advantages, as the
researcher had no prior knowledge of the interview con-
tent or participants. This facilitated a genuinely induc-
tive approach, minimizing bias and ensuring that the
themes emerged from the data. This was considered
the most appropriate approach, given the novelty of the
PVU and sparse literature within the field, as it allowed
us to uncover unexpected perspectives from the data.
The coding process began by reading the interviews in
their entirety with initial codes being noted. Afterwards,
they were coded thoroughly with line-by-line coding
of the transcripts, followed by grouping similar codes
into broader categories. Themes were refined iteratively
through discussions within the research team to ensure
they captured the data’s key patterns and nuances [27].
During the initial coding, patterns and potential
themes were identified within each of the professions
(paramedics, EMS dispatchers, technical dispatchers).
These potential themes were repeatedly compared to
the body of data, both within and between professions,
after which they were synthesized into four common
themes that depicted how the professionals experienced
operating and dispatching the newly implemented PVU.
The analysis incorporated elements of grounded theory,
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mainly constant comparative methods, by systematically
comparing emerging codes across all interviews. This
approach allowed us to identify consistencies and diver-
gences, enabling ongoing refinement of themes through-
out the process [28].

The first author (FAM) coded a random sample of the
transcripts (=30%) to validate the themes developed by
the second author (MLP), and to ensure thematic satura-
tion by looking for any new themes emerging from the
data. During this process, no new themes were identified.
Moreover, it was important to ensure that the themes
broadly represented the experiences across all interviews.
To investigate this, we compared the frequency and con-
text of citations coded to each theme across interviews
and professions. All themes were present in some form
in every interview, underscoring their relevance across
the dataset, though themes varied in frequency and sen-
timent across interviews and professions, reflecting dif-
ferences due to individual experiences and professional
roles [29].

Results

Throughout its first year of operation, the PVU was dis-
patched to 1.510 patients. 46.4% of patients were male
and 41.8% were female, as 11.8% had missing data on age
and sex due to no registration of their personal identifica-
tion number. The PVU attended patients across all age-
groups, though patients aged 65-79 years were the most
common patient group, comprising 20.9% of patients
attended. 1.263 assignments (83.6%) were deployed with
urgency level B, indicating urgent, but not life-threaten-
ing, situations. However, the PVU also assisted in 132
assignments (8.7%) with the highest level of urgency (A).
See Table 2. Patients assessed by the PVU were diverse in
terms of their main presenting problem (Table 3). Most
commonly, patients presented with impaired conscious-
ness, paralysis, and dizziness (16.2%), unclear problems
(14.3%), breathing problems (11.6%), abdominal or back
pain (10.4%), and accidents (9.9%). The PVU spent a
median time of 49 (IQR: 33—64) minutes on scene assess-
ing and, if necessary, treating the patient. After assess-
ment, 617 patients (40.9%) were reassigned or handed
over to a different prehospital unit (e.g. an ambulance
or supine transportation without a need for treatment),
while treatment was completed on scene for a consider-
able proportion of the patients (29.1%), both without
conference with a physician (12.1%), in consultation with
the EMCC physician (12.1%) and after conference with
the MECU physician (4.9%).

In the interviews, four themes were identified that
were represented broadly among all professions: (1) The
implementation strategy had gaps, but was supported by
ongoing adjustments, (2) Facilitating a patient-centered
approach for the benefit of the patient and the system,
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Table 2 Characteristics of all dispatches and patients served by
the PVU (n=1.510)
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Table 3 Main presenting problem among patients served by
the PVU (n=1.510)

Characteristic

Sex, N (%)
Male 701 (46.4%)
Female 631 (41.8%)
Missing® 178 (11.8%)
Age group, N (%)
Under 18 87 (5.8%)
18-34 263 (17.4%)
35-49 169 (11.2%)
50-64 252 (16.7%)
65-79 315 (20.9%)
80+ 244 (16.2%)
Missing® 180 (11.9%)
Level of urgency, N (%)
A 132 (8.7%)
B 1263
(83.6%)
Other 115 (7.6%)
Time to arrival (minutes), median (IQR) 14 (10-19)°
On scene time (minutes), median (IQR) 49 (33-64)

End of treatment, N (%)
Patient reassigned to or handed over to other prehospital

Treatment completed on site without consultation with
a physician

617 (40.9%)
183 (12.1%)

Treatment completed on site by consultation with 182 (12.1%)

EMCC-physician

Referred to own transport 134 (8.9%)
Referred to seated transport 76 (5.0%)
Treatment completed on site by consultation with 74 (4.9%)

MECU-physician
System cancellation or cancelled while driving 7 (3.8%)
Patient refused transport 49 (3.3%)
Operational consideration 42 (2.8%)
Incident not relevant 21 (1.4%)
1(0.7%)
64 (4.3%)

2Some patients served by the PVU did not have a personal identification number
noted in their prehospital medical record, hence their age and sex is unknown

Patient not present on site
Missing

PExcluded: 8 observations with registration errors (e.g. arrival time of 0 min)

(3) Community partnership and internal collaboration
enabled paramedics as healthcare facilitators, and (4)
Flexible workflows were needed to maintain professional
agency. The themes along with descriptions and addi-
tional quotes are presented in Table 4.

Theme 1: the implementation strategy had gaps, but was
supported by ongoing adjustments

As a new addition to the existing prehospital set-up, the
implementation of the PVU naturally surfaced as a key
theme throughout the interviews. Certain aspects of the
implementation process were experienced as lacking. The
main issue was related to the timing and lack of informa-
tion; some felt that the amount of information provided

Main presenting problem N (%) Age®
Impaired consciousness, paralysis,and 241 (16.2%) 67 (48-79)
dizziness

Unclear problem 212 (14.3%) 62 (33-78)
Breathing problems 172 (11.6%) 71 (56-81)
Abdominal and back pain 154 (10.4%) 1(51-67)
Accidents (not traffic-related) 147 (9.9%) (36 80)
Seizures 130 (8.8%) 25 (14-48)
Chest pain, heart disease 108 (7.3%) 52 (32-73)
Alcohol, poisoning and overdose 79 (5.3%) (37 62)
Psychiatry, suicidal 40 (2.7%) 0 (23-56)
Minor wound, fracture, injury 34 (2.3%) (46 79)
Bleeding, non-traumatic 27 (1.8%) 76 (60-83)
Unconscious 23 (1.6%) 73 (60-82)
Traffic accident 16( 1%) 31 (25-57)
Diabetes 4 (1.0%) 46 (35-75)
Other 88 (5.8%) 60 (33-77)
Missing 25 (2.0%) 67 (54-73)
“Median (IQR)

was insufficient, and information often arrived late. EMS
dispatchers mentioned lacking information in proper
time about which patients should be triaged to the PVU,
while paramedics operating the unit needed more time
adjusting to new ways of working, e.g. getting to know
the new vehicle and learning to work alone, as illustrated
in the following quote:

We didn’t know what to do. What was the task,
what can we do? Here’s a car. GO. That’s how it felt.
We start now, okay’; They also admit that from the
management. It came together quickly. — Paramedic
5.

As a result, the professionals lacked a clear understand-
ing of the rationale behind the new initiative before it was
implemented. However, several interviewees mentioned
a great willingness from the management to make ongo-
ing changes as problems became apparent. Notably, con-
cerns raised in early interviews were absent in later ones,
highlighting the gradual adjustments in response to staff
feedback. An example of management’s responsiveness
is illustrated in the following quote by one of the EMS
dispatchers:

1 think it’s been good that they started in a specific
area, not the entire region, avoiding chaos every-
where. They tried it on a small scale initially and
made adjustments before, hopefully, expanding to
more locations. I also appreciate that they have been
receptive when we've come up with ideas like, “Could
this unit be used for these patients too?” They lis-
tened to it and adjusted the index [the Danish Index
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Table 4 Overview of results of the thematic analysis with explanatory quotes (n=19)
Theme

Content Explanatory quotes

- Paramedic 2:“Things get introduced without us being fully informed. Just all of a sudden. But
they also said in the interview:'We'll be paving the road as we drive! And that’s fine enough. But |
would perhaps like it if those of us who are actually on the ground were involved in the process

The Implementa-
tion Strategy Had
Gaps, But Was

Lack of timely information
about the implementation
process caused frustration.

Supported However, there was great from the beginning, because after all, it's us who have to do the work”

by Ongoing willingness from the manage- - Paramedic 1:“This project group has really listened to the things | mentioned during the inter-

Adjustments ment to implement ongoing  view. And they had the right people involved, so in that sense, | think the leadership has been
changes as issues were raised. good. | like that part”.

Facilitating a The PVU was justified by the - Paramedic 1:"So, | think, from a socio-economic perspective, it's the best thing I've ever been

Patient-Centered  professionals by: (1) optimal a part of" Interviewer: It's the PVU?". Paramedic 1:“Yes, because 37%, who don't undergo hospital-

Approach forthe  use of scarce resources within ization at costs of 25,000 DKK each, well. It speaks for itself. | need just one patient, one patient

Benefit of the the healthcare system, and (2)  to justify my own salary. Then | need one patient to stay home every 5 days. Then I've earned my

Patient and the patient-centered and high- own salary”

System quality patient care delivered - Technical dispatcher 7:“I think it's a good idea, and it makes sense from a holistic perspective.

by the PVU.

Internal collaboration within
the EMS as well as partner-
ships across the broader
healthcare system were
perceived as important for

Community Part-
nership and Inter-
nal Collaboration
Enables Paramed-
ics as Healthcare

But, | could easily use an extra ambulance!

- EMS dispatcher 5:“We have a really good collaboration with the PVU. They often come up and
talk to us about tasks, so we discuss a lot. We receive a lot of professional consultation, and | learn
a great deal from them. Almost every time they are on duty, they come up for a cup of coffee
and talk about the tasks they've been on, and... so, I think, in terms of both professional consul-
tation and the collegial aspect, we have a really good collaboration”

- Technical dispatcher 3:I think it's both that we trust each other, but also because if | say to him,
‘I'm super under pressure, he does it a bit faster than if it's someone | don't have a relationship

with because then he knows that | only say:‘I'm under pressure; when | really am”

Facilitators effective and high-quality
operation of the PVU.
Flexible Workflows A common challenge was

Were Needed to
Maintain Profes-
sional Agency

lack of agency and profes-
sional recognition, which
restricted their work, due
to guidelines restricting the
PVU’s operation.

- Paramedic 2:"We should also move away from the fact that | have to confer with the EMCC phy-
sician. | would like it to be the case that we COULD call, as it is right now, we MUST call the EMCC
physician. And if it were the case that you could call if you were in doubt and consult with the
EMCC physician, because it's a good idea to have an EMCC physician as a backup. But it's intimi-
dating that you HAVE to with every patient. That you can't assess it yourself. Not that | can't go
out and assess this professionally, but that | have to ask my ‘dad’ or'mom’for permission first..."

- EMS dispatcher 5:“But in situations where we can say with 100% certainty, | know she needs
to goin!Then, | think it would be nice to be able to choose not to send it [the PVU] ourselves.
Because then we're in a situation where some resources could be better used elsewhere!

for Emergency Care], so it aligns well now. ....— EMS
dispatcher 6

Theme 2: facilitating a patient-Centered approach for the
benefit of the patient and the system

In general, there was a pattern of positive attitudes
towards the PVU; the professionals recognized its pur-
pose and found the work meaningful. The PVU was
acknowledged as benefitting both the patients and the
healthcare system. Most professionals believed that
the PVU saved resources, especially within emergency
departments, as the PVU contributed to the prevention
of hospital admissions. Moreover, the professionals rec-
ognized a great potential for more patients being treated
and discharged on scene. This is illustrated below:

At least in my time in the emergency department,
I experienced that a lot of patients arrived who, in
essence, could have either been treated at home or
could have avoided hospitalization, if there had just
been some ‘healthcare eyes’ on the scene. — EMS dis-
patcher 2.

Furthermore, the professionals felt that the PVU deliv-
ered better and more patient-centered care, especially
in cases of doubt or difficulties with triaging the patient,
where the PVU provided ‘eyes’ on scene. The paramed-
ics had sufficient time to find the best solution for the
patient, contrary to working on the ambulance, where
they were more conscious about being available for the
next assignment, thus seeing transportation to the hos-
pital as an easy solution. Also, on scene treatment was
perceived as the best and most considerate option for the
patient, when deemed possible and safe. Although some
patients may still need conveyance to the hospital, the
work of the PVU was not considered wasted resources,
as the transportation might be handled by other means
than an ambulance, and diagnostics and treatment could
be initiated on scene by the paramedics. However, the
technical dispatchers had a somewhat different perspec-
tive. They did recognize the purpose of the PVU, but the
ambulances were understaffed, which complicated their
work. Therefore, the majority of technical dispatchers
would prefer to cut the PVU, if it meant having more
ambulances in service.
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Theme 3: community partnership and internal

collaboration enabled paramedics as healthcare facilitators
A key theme that was identified across interviews was
collaboration, defined broadly as both internal collabora-
tion within the EMS and external partnerships with the
broader healthcare system. Good and effective collabo-
ration was highlighted as a necessity for the PVU to be
viable and deliver quality patient care. For paramedics,
working collaboratively with external healthcare profes-
sionals was an essential part of their new role operat-
ing the non-conveyance solo-ambulance. Although the
paramedics were physically alone on scene, they had vast
resources available to them through phone calls, e.g. they
had the possibility of contacting the EMCC and have a
different EMS vehicle dispatched to the patient, when
deemed necessary. Furthermore, they could contact
various forms of social services and specialized hospital
departments to find the right level of care for the patient.
One paramedic even referred to his phone as the most
important tool in providing the best solution for the
patient. The paramedics were placed in a new role, where
they had to navigate the healthcare system on behalf of
the patient, which could only be done through good col-
laboration, as illustrated in the quote below:

No, we can’t solve the tasks alone. For example, this
patient. I need to talk to the hospital, I need to talk
to a patient-transport car, I am not alone. — Para-
medic 3.

You are just pulling the strings? - Interviewer

Yes, I am facilitating a healthcare system. (...) And
the thing about conveying a message. In this case I
have to disseminate a healthcare system and be an
ambassador for the patient. — Paramedic 3

Internal teamwork between the paramedic, the EMS dis-
patcher and the technical dispatcher represented a dif-
ferent aspect of collaboration, necessary for the effective
dispatch and operation of the PVU. In this context, pro-
fessional consultation, trust, and clear communication
between the different professions were emphasized as
essential for ensuring the PVU operating effectively, ulti-
mately resulting in improved patient care. For instance,
the EMS dispatchers asked the technical despatchers
about the availability of the PVU before triaging a patient
to it. Furthermore, the paramedics shared their experi-
ences of operating the PVU with the EMS dispatchers at
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the EMCC, thereby provided learning opportunities for
the healthcare professionals triaging the patients.

Theme 4: flexible workflows were needed to maintain
professional agency

A common challenge across professions, although
expressed in different ways, was the lack of agency and
professional recognition, which impeded the profession-
als’ autonomy in performing tasks that they deemed most
appropriate for the patient and the operation of the PVU.
Paramedics expressed frustration about lacking agency
and recognition of their professional skills and having
to “ask for permission’, when completing patient treat-
ment on-scene by conferring with a physician. In many
cases, paramedics felt they could safely make the deci-
sion to discharge the patient on scene without consulting
a physician. However, guidelines stated that consultation
with either the EMCC physician or the physician in the
MECU was mandatory for certain symptoms or patient
groups.

Likewise, regulations hindered the EMS dispatchers
and the technical dispatchers in deploying the PVU to
some patients due to guidelines restricting the use of the
PVU. Several of the dispatchers found the triage instruc-
tions inflexible and initially confusing. Adhering to these
instructions caused frustration at the EMCC, especially
in highly acute and life-threatening situations, where the
PVU was the closest vehicle to the patient, but they were
not allowed to dispatch it according to the guidelines.
These frustrations led to bending rules to potentially save
lives, as illustrated in the below quote:

I think it’s something like children with febrile sei-
zures, it's not supposed to be sent, but if they’re right
next to it, and the ambulance has a 10-minute drive,
then I'm not supposed to send it, but I do it anyway,
so I have to stand by that decision, and I will always
do that, and if they don’t think I should have done
it, then they can terminate me. It’s a bit black and
white... — Technical dispatcher 2.

Discussion

This mixed-methods study had a convergent parallel
design that combined quantitative and qualitative data
to comprehensively examine characteristics of patients
assessed by the PVU during the first year of operation,
how patients were managed within the EMS, when tri-
aged to the PVU, as well as how the healthcare profes-
sionals partaking in the dispatch and operation of the
PVU perceived their expanded role and responsibilities.
We found that the PVU provided patient-centered care to
a broad range of patients, especially in situations assessed
as urgent, but not life-threatening, where paramedics
acted as a facilitator for the broader healthcare system on
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behalf on the patient. The findings highlight the impor-
tance of strong collaboration, as the paramedics take on
this new role working as a single responder without the
option of transporting patients to the hospital. Further-
more, the results emphasize the importance of respon-
sive management and flexible workflows in implementing
such initiatives to support and preserve professionals’
sense of agency.

In many cases, the paramedics operating the PVU
were able to complete treatment on scene, contributing
towards reducing avoidable hospital admissions. How-
ever, 40.9% of patients attended to by the PVU were
handed over to a different prehospital unit after assess-
ment by the paramedic, which raises the question of
whether the PVU was just adding another layer to the
patients’ pathway through the healthcare system. This
concern was echoed in the interviews by some of the dis-
patchers, when the PVU was initially implemented. On
the other hand, these numbers could indicate that the
PVU acts as a facilitator to other healthcare resources
after face-to-face assessment that cannot be provided
through telephone triage. This was reflected in the quali-
tative results, where paramedics perceived themselves
as navigating the healthcare system on behalf of the
patients, collaborating with other healthcare stakeholders
(e.g. general practitioners, the EMCC physician, hospital
departments) to determine and access the right level of
care for patients. This is in line with previous research
on non-conveyance, highlighting the importance of col-
laboration with various professionals to provide optimal
patient care, including the presence of alternative care
options for low-acuity patients, which provides a safety-
net for patients after non-conveyance [30-32].

A patient group frequently attended to by the PVU were
those with non-specific complaints; 14.3% of patients
treated during the first year of operation called the EMS
with an unclear problem, while 16.2% of patients pre-
sented with symptoms classified as “impaired conscious-
ness”. Both categories represent a variety of states and
conditions, making it difficult to determine the appro-
priate level of care without further assessment. Non-
specific complaints are especially common among older
patients, and as the aging population continues to grow,
the number of patients presenting with such complaints
is increasing [33, 34]. The PVU appears to offer a viable
alternative within the EMS for these patients, where hos-
pital admission may not be necessary, yet a more detailed
assessment on scene is required to ensure appropriate
care and decision-making. This was perceived as valuable
by the professionals, particularly when triage of patients
was difficult. Hence, the PVU provided “healthcare eyes”
on scene and clarification for patients, while the para-
medics had ample time to thoroughly assess the patient,
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with a median time of 49 (IQR: 33—64) minutes spent on
scene for evaluation and treatment, if needed.

Across the professions interviewed, various chal-
lenges were encountered throughout the implementation
process, mainly due to lacking information and inflex-
ible guidelines restricting the use of the PVU. This inner
struggle between following non-conveyance guidelines
and doing what is perceived as best for the patients has
previously been described by ambulance clinicians in
relation to non-conveyance encounters [29]. In the pres-
ent study, the healthcare professionals called for more
agency and respect for their professional competency
when making decisions about the dispatch and operation
of the PVU, especially when they recognized a potential
for its expanded use, e.g. for highly acute or life-threat-
ening situations. Throughout its first year of operation,
the PVU was dispatched to 132 patients (8.7%) assigned
the highest level of urgency, reflecting the changes made
throughout the implementation process, as the scope
of the PVU was expanded to include assignments with
urgency level A, when the PVU was the nearest vehicle
to highly acute and life-threatening situations. Such
ongoing adjustments are crucial for successful imple-
mentation, as implementation processes should be flex-
ible, non-linear, and responsive to key stakeholders [22].
Healthcare professionals, in particular, play a vital role in
this success, as the real implementation occurs in every
interaction between patient and professional [35]. In the
current study, PVU guidelines were refined throughout
its first year of operation to better align with the perspec-
tives of the professionals dispatching and operating the
PVU. Effective implementation requires such adaptation
to the context in which it occurs [22].

Strengths and limitations
We selected a mixed-methods study design, combining
qualitative and quantitative data, which allowed for a
deeper and more nuanced understanding of the patient
care provided by the PVU than any of the data sources
could have provided on their own. However, it could be
considered a limitation of the study that we were able to
“fact check” any statements made by the professionals
in the interviews by looking at the quantitative data on
which assignments the PVU had carried out throughout
the data collection period. Therefore, one could argue
that the perspectives and experiences of the profession-
als were not allowed to speak for themselves. However,
the qualitative and quantitative data were analyzed by
different researchers with no access to the other data
or results, which should mitigate any unwarranted “fact
checking”

Previous studies have mainly investigated the perspec-
tives of ambulance personnel, e.g. ambulance nurses
[29, 30, 32], while the perspectives of employees triaging
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patients to and dispatching these units have been over-
looked. Hence, a key strength of the current study is that
we were able to combine perspectives from all profes-
sions involved in the dispatch and operation of the PVU.
As the professions work closely together, triangulating
their perspectives was important for gaining a compre-
hensive understanding.

The researchers conducting the interviews did not
share the technical background of the informants, which
could have limited potential bias in the interview pro-
cess. Without prior assumptions, the researchers were
less likely to introduce or reinforce existing presumptions
or take the professionals’ experiences for granted. How-
ever, they did carry out participant observation prior to
the interviews to gain knowledge and be able to engage
meaningfully with the professionals. Along with our
inductive approach applied during the data analysis, this
allowed us to explore new and unexpected perspectives
on the PVU that could not have been anticipated.

The selection of participants could have introduced
bias, as participants were chosen by scheduling coordi-
nators within the EMS and not sampled by the research
group. Therefore, selection was limited by the sched-
ules and availability of staff, which could have biased the
results. However, at the same time, this approach ensured
that only employees with solid experience working with
the PVU were recruited for the study, as the extend of
experience of the employees was known by the schedul-
ing coordinators.

While generalizability of the findings across differ-
ent settings is limited when programs are tailored to
specific contexts, it also highlights the strength of the
PVU, as community paramedic programs should always
be responsive to local needs [14, 36]. Caution should
be exercised when applying these findings to other set-
tings, as the current study was performed in one region
only. Hence, important aspects of the context enabling
successful implementation might differ in other regions
and countries, e.g. non-conveyance guidelines, response
times and possibilities of the ambulance clinicians to
refer and collaborate with other parts of the healthcare
system. Also, comparison with existing literature was
constrained by the sparseness of knowledge currently
available on similar non-conveyance initiatives, especially
focusing on employee perspectives.

Conclusions

This study adds to the sparse literature on novel non-
conveyance initiatives, which can be applied within other
EMS systems planning to implement similar initiatives.
The PVU was perceived as offering patient-centered
care while contributing to efficient use of healthcare
resources. The PVU seems to offer a valuable alter-
native within the EMS, particularly for patients with
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non-specific complaints and conditions that can be man-
aged at a lower level of care than hospitalization. As pre-
hospital EMS increasingly respond to non-acute medical
needs, alternative EMS vehicles like the PVU can play
an important role in meeting future demands. However,
for successful implementation, ongoing adjustments are
required, particularly in maintaining the professional
autonomy of employees operating and dispatching the
vehicle.

Abbreviations

EMS Emergency Medical Services

PVU Prehospital Visitation Unit

IQR Interquartile range

EMCC  Emergency Medical Coordination Center
MECU  Mobile Emergency Care Unit

POCT  Point-of-care testing

CRP C-reactive protein

Supplementary Information
The online version contains supplementary material available at https://doi.or
9/10.1186/512913-025-12448-8.

Additional file 1: Interview guide - Technical dispatchers.
Additional file 2: Interview guide — EMS dispatchers.
Additional file 3: Interview guide — Paramedics.

Additional file 4.

Acknowledgements

The authors thank the paramedics, EMS dispatchers and technical dispatchers

who participated in the interviews, and Stina Juel Lanken for sparking interest

in the implementation of the PVU and paving the way for the initial interviews.

Authors' contributions

FAM: Formal analysis, Methodology, Visualization, Writing— original draft,
Writing- review & editing. MLP: Formal analysis, Methodology, Writing—
review & editing. ELE: Conceptualization, Investigation, Writing— review &
editing. PHKJ: Conceptualization, Investigation, Writing— review & editing.
UV: Conceptualization, Methodology, Resources, Writing— review & editing.
TBG: Conceptualization, Methodology, Project administration, Resources,
Supervision, Writing— review & editing.

Funding
No funding was received for this study.

Data availability

The data has not been made available on a permanent third-party archive
given the nature of the data and the small number of participants, as well

as General Data Protection Regulations (GDPR). However, access to the data
(in anonymized form) will be granted from the corresponding author upon
request but may require the completion of a formal data sharing agreement,
in compliance with GDPR. The interview guide is available as additional files
1-3.

Declarations

Ethics approval and consent to participate

The study was reported to the Regional Ethics Committee for the Central
Denmark Region and found exempt from full review (1-10-72-124-22).
Furthermore, the study was registered at the Internal Register of Research
Projects in the Central Denmark Region, Denmark (1-16-02-249-23).
Participants gave informed consent before participation in interviews and
participated in the interviews voluntarily. Also, this study adheres to the
Helsinki Declaration.


https://doi.org/10.1186/s12913-025-12448-8
https://doi.org/10.1186/s12913-025-12448-8

Mgiller et al. BMC Health Services Research (2025) 25:307

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Research and Development, Prehospital Emergency
Medical Services, Central Denmark Region, Brendstrupgardsvej 7, 2. th.,
Aarhus N 8200, Denmark

’Department of Psychology and Behavioral Sciences, Aarhus University,
Aarhus, Denmark

*Department of Clinical Medicine, Aarhus University, Aarhus, Denmark

Received: 27 November 2024 / Accepted: 18 February 2025
Published online: 25 February 2025

References

1. Christensen EF, Bendtsen MD, Larsen TM, Jensen FB, Lindskou TA, Holdgaard
HO, et al. Trends in diagnostic patterns and mortality in emergency ambu-
lance service patients in 2007-2014: a population-based cohort study from
the North Denmark region. BMJ Open. 2017;7(8):e014508.

2. Peacock PJ, Peacock JL, Victor CR, Chazot C. Changes in the emergency
workload of the London ambulance service between 1989 and 1999. Emerg
Med J. 2005;22(1):56-9.

3. Dinh MM, Muecke S, Berendsen Russell S, Chalkley D, Bein KJ, Muscatello
D, et al. Demand for emergency services trends in new South Wales years
2010-2014 (DESTINY): age and clinical factors associated with ambu-
lance transportation to emergency departments. Prehospital Emerg Care.
2016,20(6):776-82.

4. PittetV, Burnand B, Yersin B, Carron P-N. Trends of pre-hospital emergency
medical services activity over 10 years: a population-based registry analysis.
BMC Health Serv Res. 2014;14(1):380.

5. Veser A, Sieber F, GroB S, Priickner S. The demographic impact on the
demand for emergency medical services in the urban and rural regions of
Bavaria, 2012-2032. J Public Health. 2015;23(4):181-8.

6. Lowthian JA, Cameron PA, Stoelwinder JU, Curtis A, Currell A, Cooke MW,
et al. Increasing utilisation of emergency ambulances. Aust Health Rev.
2011,35(1):63-9.

7. Booker MJ, Shaw ARG, Purdy S. Why do patients with ‘primary care sensitive’
problems access ambulance services? A systematic mapping review of the
literature. BMJ Open. 2015;5(5):e007726-€.

8. Hoglund E, Andersson-Hagiwara M, Schroder A, Méller M, Ohlsson-Nevo E.
Characteristics of non-conveyed patients in emergency medical services
(EMS): a one-year prospective descriptive and comparative study in a region
of Sweden. BMC Emerg Med. 2020;20(1):61.

9. O'Cathain A, Knowles E, Bishop-Edwards L, Coster J, Crum A, Jacques R, et
al. Understanding variation in ambulance service non-conveyance rates: a
mixed methods study. Health Serv Delivery Res. 2018,6(19):1-192.

10.  Ebben RHA, Vloet LCM, Speijers RF, Tonjes NW, Loef J, Pelgrim T, et al.

A patient-safety and professional perspective on non-conveyance in
ambulance care: a systematic review. Scand J Trauma Resusc Emerg Med.
2017;25(1):71.

11.  Ebben RHA, Castelijns M, Frenken J, Vloet LCM. Characteristics of non-con-
veyance ambulance runs: A retrospective study in the Netherlands. World J
Emerg Med. 2019;10(4):239-43.

12. Magnusson C, Kdllenius C, Knutsson S, Herlitz J, Axelsson C. Pre-hospital
assessment by a single responder: the Swedish ambulance nurse in a new
role: A pilot study. Int Emerg Nurs. 2016;26:32-7.

13. Patton A, O'Donnell C, Keane O, Henry K, Crowley D, Collins A, et al. The alter-
native Pre-hospital pathway team: reducing conveyances to the emergency
department through patient centered community emergency medicine.
BMC Emerg Med. 2021;21(1):138.

14.  Hanninen J, Kouvonen A, Sumanen H. Patients seeking retreatment after
community paramedic assessment and treatment: piloting a community
paramedic unit program in Southwest Finland. Nurs Rep (Pavia Italy).
2020;10(2):66-74.

15. Wolthers SA, Blomberg SNF, Breindahl N, Anjum S, Hagi-Pedersen D, Ersball A
et al. Association between using a prehospital assessment unit and hospital
admission and mortality: a matched cohort study. 2023;13(9):e075592.

Page 10 of 10

16. Vloet L, Winterink D, Gerritsen A, Heutz W, van Zonneveld T, Berben S, et al.
Quality of solo ambulance care by physician assistants versus ambulance
nurses for non-conveyed patients in the Netherlands: an observational
study [version 1; peer review: 1 approved with reservations]. F1000 Res.
2021;10:357.

17. Carlstrom E, Fredén L. The first single responders in Sweden- Evaluation of a
pre-hospital single staffed unit. Int Emerg Nurs. 2017;32(51):15-9.

18. Dixon S, Mason S, Knowles E, Colwell B, Wardrope J, Snooks H, et al. Is it cost
effective to introduce paramedic practitioners for older people to the ambu-
lance service? Results of a cluster randomised controlled trial. Emerg Med J.
2009;26(6):446-51.

19.  Creswell JW, Creswell JW. A concise introduction to mixed methods research.
Thousand Oaks, California: SAGE; 2015.

20. Klassen AC, Smith KC, Meissner HI, Clark VLP, Creswell JW. Best practices for
mixed methods research in the health sciences. The Office; 2011.

21, Fetters MD, Curry LA, Creswell JW. Achieving integration in mixed methods
Designs-Principles and practices. Health Serv Res. 2013;48(6pt2):2134-56.

22, Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et
al. A new framework for developing and evaluating complex interven-
tions: update of medical research Council guidance. BMJ (Online).
2021;374:n2061-n.

23. Lindskou TA, Mikkelsen S, Christensen EF, Hansen PA, Jergensen G, Hendrik-
sen OM, et al. The Danish prehospital emergency healthcare system and
research possibilities. Scand J Trauma Resusc Emerg Med. 2019;27(1):100.

24.  Andersen MS, Johnsen SP, Serensen JN, Jepsen SB, Hansen JB, Christensen
EF. Implementing a nationwide criteria-based emergency medical dispatch
system: a register-based follow-up study. Scand J Trauma Resusc Emerg Med.
2013;21(1):53.

25. Valentin JB, Hansen NH, Behrndtz AB, Veeggemose U, Gude MF. Effect of
urgency level on prehospital emergency transport times: a natural experi-
ment. Intern Emerg Med. 2024;19(2):445-53.

26. Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoagwood K. Adm
policy mental health mental health Serv Res. 2015;42(5):533-44. Purpose-
ful Sampling for Qualitative Data Collection and Analysis in Mixed Method
Implementation Research.

27. BraunV, Clarke V. Using thematic analysis in psychology. Qualitative Res
Psychol. 2006;3(2):77-101.

28. ChunTieY, Birks M, Francis K. Grounded theory research: A design framework
for novice researchers. SAGE Open Med. 2019;7:2050312118822927.

29. Lederman J, Lofvenmark C, Djarv T, Lindstrom V, Elmqvist C. Assessing non-
conveyed patients in the ambulance service: a phenomenological interview
study with Swedish ambulance clinicians. BMJ Open. 2019;9(9):e030203-¢.

30. Granlund L, Brannstrom |, Lindstrom V. Factors influencing non-conveyance
care encounters in the ambulance service, registered nurses experiences - a
qualitative study. BMC Nurs. 2024;23(1):271.

31. Oosterwold J, Sagel D, Berben S, Roodbol P, Broekhuis M. Factors influencing
the decision to convey or not to convey elderly people to the emergency
department after emergency ambulance attendance: a systematic mixed
studies review. BMJ Open. 2018;8(8):e021732-€.

32. Hoglund E, Schroder A, Moller M, Andersson Hagiwara M, Ohlsson-Nevo E.
The ambulance nurse experiences of non-conveying patients. J Clin Nurs.
2019;28(1-2):235-44.

33. Kemp K, Mertanen R, Laaperi M, Niemi-Murola L, Lehtonen L, Castren M.
Nonspecific complaints in the emergency department - a systematic review.
Scand J Trauma Resusc Emerg Med. 2020,28(1):6.

34. Ibsen S, Dam-Huus KB, Nickel CH, Christensen EF, Sevsg MB. Diagnoses and
mortality among prehospital emergency patients calling 112 with unclear
problems: a population-based cohort study from Denmark. Scand J Trauma
Resusc Emerg Med. 2022;30(1):70.

35. Michael L. Street level bureaucracy: dilemmas of the individual in public
services: Russell Sage Foundation; 1980.

36. Bigham BL, Kennedy SM, Drennan |, Morrison LJ. Expanding paramedic scope
of practice in the community: A systematic review of the literature. Prehospi-
tal Emerg Care. 2013;17(3):361-72.

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



	﻿Is non-conveyance solo-ambulances a useful mean to meet the increasing demand for emergency medical services in Denmark?
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design
	﻿Setting
	﻿The prehospital visitation unit (PVU)
	﻿Data collection
	﻿Quantitative data
	﻿Qualitative data


	﻿Data analysis
	﻿Results
	﻿Theme 1: the implementation strategy had gaps, but was supported by ongoing adjustments
	﻿Theme 2: facilitating a patient-Centered approach for the benefit of the patient and the system
	﻿Theme 3: community partnership and internal collaboration enabled paramedics as healthcare facilitators
	﻿Theme 4: flexible workflows were needed to maintain professional agency

	﻿Discussion
	﻿Strengths and limitations

	﻿Conclusions
	﻿References


