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Abstract

Introduction Quality improvement in prehospital emergency medical services (EMS) can only be achieved by high-quality
research and critical appraisal of current practices. This study examines current opportunities and barriers in EMS research
in the Netherlands.

Methods This mixed-methods consensus study consisted of three phases. The first phase consisted of semi-structured inter-
views with relevant stakeholders. Thematic analysis of qualitative data derived from these interviews was used to identify
main themes, which were subsequently discussed in several online focus groups in the second phase. Output from these
discussions was used to shape statements for an online Delphi consensus study among relevant stakeholders in EMS research.
Consensus was met if 80% of respondents agreed or disagreed on a particular statement.

Results Forty-nine stakeholders participated in the study; qualitative thematic analysis of the interviews and focus group
discussions identified four main themes: (1) data registration and data sharing, (2) laws and regulations, (3) financial aspects
and funding, and (4) organization and culture. Qualitative data from the first two phases of the study were used to construct
33 statements for an online Delphi study. Consensus was reached on 21 (64%) statements. Eleven (52%) of these statements
pertained to the storage and use of EMS patient data.

Conclusion Barriers for prehospital EMS research in the Netherlands include issues regarding the use of patient data, pri-
vacy and legislation, funding and research culture in EMS organizations. Opportunities to increase scientific productivity in
EMS research include the development of a national strategy for EMS data and the incorporation of EMS topics in research
agendas of national medical professional associations.

Keywords Prehospital - Emergency medicine - Research - Opportunities - Barriers - Emergency medical services

Introduction

The members of the Dutch Opportunities & Barriers in EMS

research group are given in Acknowledgements. Over the past decades, prehospital emergency medical ser-

vices (EMS) in the Netherlands developed tremendously.

P4 Mark G. Van Vledder While ambulance services offered little more than a means
m.vanvledder @erasmusmc.nl of horizontal transportation in the early fifties, ambulances
are currently manned by well-trained EMS clinicians able

! Trauma Research Unit, Department of Surgery, Erasmus . y Y . .
MC, University Medical Center Rotterdam, P.O. BOX 2040, to offer evidence-based prehospital advanced (trauma) life
3000 CA Rotterdam, The Netherlands support. Moreover, in severely ill and injured patients,
2 Department of Anesthesiology, Erasmus University Medical ground EMS by ambulance is Complementefd by a physician-
Center Rotterdam, Rotterdam, The Netherlands staffed helicopter emergency medical services (HEMS) [1].

Department of Intensive Care, Erasmus University Medical Together with improvements in in-hospital resuscitation and

Center, Rotterdam, Netherlands
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treatment, these developments have led to better outcomes
after prehospital cardiac arrest, trauma, and stroke [2, 3].

Progress of EMS would not have been possible without
continuous adjustment and gradual improvement of regional
and national networks and continuous appraisal and revision
of local, regional, and national dispatch criteria and treat-
ment protocols for both ground EMS and HEMS [4-6]. To
do so, one would suppose that meticulous quality control and
robust data from clinical studies are paramount.

However, the scientific evidence supporting many of
the dispatch and treatment algorithms used by both ground
emergency medical services and HEMS teams is not always
as robust as desired [7, 8]. In addition, available evidence
is often derived from in-hospital studies or EMS systems
from abroad, which may not apply to the Dutch EMS system
regarding level of training, organization of trauma systems,
and geographic characteristics. Thus, to gain better under-
standing of which prehospital interventions do or do not ben-
efit Dutch patients and how prehospital emergency medical
and trauma care can be organized in a cost-effective manner,
more research tailored to the Dutch situation is needed. And
while high-quality EMS research is being undertaken in the
Netherlands, there is little national coordination with regard
to the organization and execution of EMS research.

Recently, an updated version of the 2016 Dutch EMS
research agenda was published by Vloet et al., based on
the results of an online Delphi consensus study [9, 10]. Six
important themes for future EMS research were identified,
most of which focused on organizational aspects of EMS
(mostly ground EMS) in the Netherlands. However, an in-
depth analysis of current opportunities and barriers for per-
forming research in EMS was not explored. Initiatives from
other countries (e.g., Canada) have shown that a focus on
opportunities and barriers can be extremely instrumental
when it comes to setting priorities for research and improv-
ing the basic conditions needed for effective EMS research
[11-13]. We hypothesize that this will also be true for the
Netherlands. Thus, the objective of this mixed-method
approach consensus study was to identify potential oppor-
tunities and barriers for research in prehospital emergency
care in the Netherlands.

Methods

This study was designed as a three-phase, mixed-method
approach consensus study. Its design was based on the
mixed-methods approach used to generate the Canadian
national EMS research agenda [14]. Stakeholders currently
involved in EMS research were personally invited to partici-
pate in the study after being identified using purposive sam-
pling, starting with six Dutch HEMS physicians and ambu-
lance nurses involved in recent prehospital research projects.

@ Springer

This list of stakeholders was further expanded using snow-
ball sampling: already identified stakeholders were asked to
suggest other stakeholders with relevant activities in EMS
research, who were subsequently invited to participate in the
study as well. The list of stakeholders was updated through-
out the first two phases of the study.

Phase 1

A semi-structured interview guide was used to steer the
(online) interviews (Appendix 1). Participants were invited
to elaborate on certain subjects using additional probing
questions. Interviews were digitally recorded, transcribed,
and stored on a password protected computer. Interviews
were held till data saturation was reached. Data saturation
was defined as the moment where no new information was
gained from at least two interviews. Once the interviews
were completed, the qualitative data derived from the inter-
views were analyzed according to the methodology for
thematic analysis as described by Braun and Clarke [14]
using software developed specifically for qualitative data
analysis (ATLAS.ti version 8, ATLAS.ti, Scientific Soft-
ware Development GmbH, Berlin, Germany). Topics were
discussed and overarching themes were identified. For each
theme, several overarching statements—capturing the entire
theme—were derived from the list of topics.

Phase 2

In the second phase, each theme identified in the previous
phase was presented in an online focus groups containing
two to three participants from previous Phase 1, and at least
one new participant. Again, participants were selected using
purposive sampling and snowball sampling, based on their
input during phase 1 of the study, or if their background
was deemed relevant to the specific theme discussed (for
instance, a physician with a degree in law and a psychologist
with connections to EMS research groups to discuss specific
themes). After a short presentation containing background
information and results obtained, a discussion of the theme
of interest was initiated based on the statements derived from
the previous round. Once all focus groups were completed,
data were analyzed in a similar way as in the first phase
according to the same methodology as mentioned above.

Phase 3

The third phase of this study consisted of a two-round
online Delphi consensus study [15]. For each theme,
several statements were generated based on informa-
tion gathered in the first two phases of the study. These
statements were uploaded in Castor EDC, an online elec-
tronic data capture system (Castor EDC, Amsterdam, The
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Netherlands). In the first round, participants were invited
to rank the importance of each statement on a five-point
Likert scale (1: I don’t agree at all; 5: I fully agree). In
addition, participants were asked to provide commentary
on each statement. After closure of the first round, state-
ments were adjusted based on the commentary given and
statements on which no consensus had been reached in the
first round were offered for a second round. For each state-
ment, participants were provided with their own answer
from the first round as well as the median answer of all
other participants. Participants who completed at least
50% of the first round were asked to rank the remaining
statements on a five-point Likert scale during a second
online survey round. Answers 1 (I don’t agree at all) and 2
(I don’t agree) were combined and processed as disagree-
ment; similarly, answers 4 (I agree) and 5 (I fully agree)
were combined and processed as agreement. When 80% or
more of respondents agreed or disagreed on a statement,
it was considered as consensus was reached on that par-
ticular statement, as is customary for this type of research
[14, 15].

Medical ethics approval

The study protocol was reviewed by the Medical Research
Ethics Committee (MREC) of the Erasmus MC, Rotter-
dam, The Netherlands. The study was waived (MREC nr.
Mec-2020-0464) as its content is not covered by the Medi-
cal Research Involving Human Subjects Act (Dutch: WMO
(Wet Medisch-Wetenschappelijk Onderzoek met mensen)).

Results

During the first two phases of the study, 60 relevant stake-
holders were identified using purposive and snowball sam-
pling. Eventually, 49 stakeholders participated in at least
one phase of the study (all were invited but 11 (18.3%)
declined to participate for various reasons). Characteristics
of participants in all three phases of the study are listed
in Table 1.

Phase 1

In the first phase of this study, a total of twenty-two inter-
views were held between July 15, 2020, and October 2, 2020.
Data saturation was reached after 22 interviews. Thematic
analysis of the interviews resulted in five main themes being
identified. These themes were: (1) data registration and data
sharing, (2) laws and regulations, (3) financial aspects, (4)

organization and culture, and (5) incentives for performing
research.

Phase 2

Focus groups per theme took place between February 23,
2021 and March 31, 2021, and were held based on eight-
een statements derived from the data gathered in the first
step of this study, which are shown in Appendix 2. No new
themes were identified, but the themes (4) organization and
culture and (5) incentive for performing research showed
such a high level of overlap it was agreed to merge these two
themes for the remainder of the study.

Phase 3

The third phase of this study was a two-round online Delphi
survey. Fifty-three stakeholders were asked to participate.
Information gathered in the first and second phase of this
study was subsequently converted into thirty-three state-
ments. Eventually, 32 of 53 stakeholders (60.4%) completed
the first survey round and consensus was reached on thir-
teen statements (39.4%). The twenty statements for which no
consensus was reached were send back to the stakeholders.
Twenty-seven stakeholders (50.9%) completed the second
survey round, and consensus was reached for an additional
eight statements, setting the total number of statements with
consensus at 21 (63.6%). All statements and their level of
consensus are shown in Table 2. A brief overview of oppor-
tunities for Dutch EMS research is given in Table 3.

Data registration and data sharing

Registration, storage, and sharing of patient data proved to
be one of the most important themes both enabling and ham-
pering effective EMS research; 11 out of 21 statements on
which consensus was reached in the Delphi study pertained
to this theme. Barriers for EMS research mentioned dur-
ing the interviews and focus groups and confirmed in the
Delphi rounds included the absence of a common data set
for emergency patients among different providers (HEMS,
ground EMS, hospital emergency department), precluding
effective exchange and merging of these data. The multitude
of different electronic patient files used by different services
further aggravates this problem. As one of the participants
stated during an interview: “At this moment, the ambulance
data registration system does not communicate well with the
HEMS data registration system, neither with the hospital
data registration system. So there are three systems for one
patient in the first hour of its care and those systems don’t
talk to each other.” Initiatives such as “the minimal data
set for ground EMS” and the Dutch Emergency Medicine
Database (NEED) were generally considered to be important
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Table 1 Characteristics of participants in each phase of the study

Characteristic n (%)
Total Phase 1 Phase 2 Phase 3
Total number of participants 49 (100%) 22 (100%) 15 (100%) 32 (100%)
Physicians® 39 (80%) 19 (86%) 10(67%) 24 (75%)
Anesthesiologist 15 (31%) 8 (36%) 3(20%) 12 (38%)
Resident anesthesiology 1 (2%) 1 (7%) 1 (3%)
Trauma surgeon 7 (14%) 2 (9%) 1 (7%) 4 (13%)
ER-physician 6 (12%) 2 (9%) 2 (13%) 4 (13%)
Internal medicine 1 2%) 1(5%) 1 (3%)
Pediatrician 1 2%) 1(5%)
Intensive care physician 3 (6%) 1(5%) 1 (7%) 1 (3%)
Gynecologist 1 2%) 1(5%)
Neurologist 1 (2%) 1 (5%) 1 (7%) 1 (3%)
Cardiologist 1 (2%) 1 (5%)
General practitioner with interest in emergency care 2 (4%) 1(5%) 1 (7%)
Ambulance nurses 5 (10%) 2 (9%) 2 (13%) 5(16%)
Others 5 (10%) 1 (5%) 3 (20%) 3 (9%)
Manager at the Dutch National Sector Organization for Ambulance Care® 1 2%) 1(5%) 1 (3%)
Professor emergency care 1 (2%) 1 (7%) 1 (3%)
Professor perioperative care 1 2%) 1 (7%)
Researcher on prehospital emergency care 1 2%) 1 (3%)
Psychologist operating with emergency care personnel 1 (2%) 1 (7%)
Side tasks
HEMS physician 11 22%) 7 (32%) 2 (13%) 5 (16%)
HEMS coordinator 2 (4%) 1(5%) 2 (6%)
Member of the Scientific Committee of the Dutch National Sector Organization for 4 (8%) 2 (9%) 2 (13%) 3 (9%)
Ambulance Care®
Medical manager of a regional ambulance care provider 4 (6%) 2 (9%) 1 (7%) 1 (3%)
Legal expert 2 (4%) 1 (7%) 2 (6%)
Member of the Scientifical Advisory Board of the National Network of Emergency Care® 2 (4%) 2 (9%)
Chairman of the Netherlands Emergency department Evaluation Database 1 (2%) 1 (7%) 1 (3%)

#Currently active in clinical care

"Dutch National Sector Organization for Ambulance Care; AZN (AmbulanceZorg Nederland)
“Scientifical Advisory Board of the National Network of Emergency Care; WAR (Wetenschappelijke AdviesRaad) LNAZ (Landelijk Netwerk

Acute Zorg)

steps toward achieving this goal. Moreover, the fact that all
patient data in the Netherlands is already electronically
recorded and stored was considered to be an important con-
dition for such developments by most participants.

In addition, several participants had concerns regarding
the quality of routinely gathered prehospital patient data.
Currently, correct registration of health data at the source is
hampered by limited compliance of prehospital personnel
and poor ergonomics of data capture systems, resulting in
incomplete and sometimes unreliable data. While non-com-
pliance could be addressed during training of EMS workers
as mentioned by some participants, improving ergonomics
and data export for data capture requires more technical
solutions.

@ Springer

Laws and regulations

Many participants commented on Dutch and European laws
and regulations pertaining to EMS research. Two impor-
tant subthemes within this theme were (1) informed con-
sent in EMS research and (2) correct application of the
European General Data Protection Regulation (GDPR) in
EMS research. With regard to informed consent procedures,
several participants commented that while there are laws in
place that allow inclusion of emergency patients in prospec-
tive studies by so-called deferred consent, many prehospital
healthcare workers and even members of MREC’s are unfa-
miliar with this kind of consent procedures. Moreover, the
majority of participants felt that not all MREC’s are aware of
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Table 3 Opportunities for Dutch EMS research identified in this study

Theme Opportunity

Data registration and data sharing

Develop a national data strategy for EMS research

Increase reliability and completeness of data by technological innovations

Laws and regulations
EMS researchers

Increase familiarity with laws and regulations regarding EMS research among MREC, EMS providers, and

Publish a good clinical practice guideline for data sharing in EMS research with regard to GDPR regulations

Funding

Intensify collaboration between EMS providers and university medical centers, form research consortia

Adopt EMS related topics in research agendas of Dutch medical professional associations

Culture and organization

Incorporate teaching about research in training of ground EMS providers

Emphasize how research findings are adopted in national guidelines

the intricacies of prehospital EMS research, often leading to
a delay in the review process (“MREC’s have no idea what
EMS-work entails™).

Variable interpretation among different services of the
GDPR was considered to be another threat for effective EMS
research. As one participant stated; “There are many parties
that are afraid of making a mistake (with regard to GDPR,
red.).” As stated during one of the focus groups, there is
considerable variation between organizations involved in
emergency care with regard to their practices in data shar-
ing. Having a uniform national policy based on best GDPR
practice for emergency care research data exchange between
emergency care organizations including EMS providers was
considered to be a great opportunity in the same focus group.

Financial aspects

Opinions with regard to funding opportunities were wide-
spread during the interviews. Some experienced a total
inability to acquire funds for EMS research. As one of
the interviewees states “the amount of work to submit a
grant proposal is so disproportionally large compared to
the chance of actually obtaining the grant, I don’t even get
started anymore.” On the other hand, several other inter-
viewees mentioned examples of successfully funded EMS
research projects; these were most often projects initiated by
researchers from university medical centers (medical spe-
cialists) collaborating with EMS organizations for their stud-
ies. In the Delphi consensus study, there was agreement on
several statements regarding funding opportunities for EMS
research. These were considered to be generally limited for
EMS research. Participants in the study also agreed that part
of this may be due to limited knowledge of funding oppor-
tunities among EMS workers and that this may be improved
by further collaboration between EMS organizations and
research institutes like university medical centers. In addi-
tion, during the focus group on this theme, the importance
of national collaboration in research consortia for acquiring
funds was mentioned as an important opportunity by several
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participants. At last, medical professional associations may
play an important role in increasing the chance of funding
being allocated for EMS projects, by including knowledge
gaps regarding prehospital treatment of conditions of interest
in their respective research and knowledge agendas.

Another important financial barrier for EMS research
mentioned in the interviews was the limited amount of
resources available to those who want to be involved in EMS
research. As stated, some larger EMS providers have indeed
allocated funds and time to accommodate EMS research
activities, but many others do not. As one participant stated;
“When you want to acquire funding for research, you first
have to get the basics right.” In order to get these basics
right, participants agreed that facilitating research should
be among the core tasks of ambulance service providers
and HEMS services. To achieve this, EMS organizations
should allocate internal funds to provide basic conditions
for research activities, such as allocated time, adequate
(IT) facilities, and opportunities for learning about doing
research.

Organization and culture

The theme “organization and culture in EMS research” was
widely elaborated on by participants. There was general
agreement that substantial investments should be made to
achieve a better research culture among EMS organizations.
Examples from the interviews of current barriers include
little incentive for doing research among EMS organiza-
tions, lack of enthusiasm for and knowledge about research
among EMS workers (“if you sign up for ambulance work,
you don’t sign up for research”), and little perceived ben-
efits for the patient due to a lack of feedback from past
research projects. Indeed, implementation of scientific
results from EMS research in treatment protocols was per-
ceived to be insufficient at the moment. Several participants
praised the foundation of the scientific committee with the
Dutch National Sector Organization for Ambulance Care
(Dutch: AmbulanceZorg Nederland) and the publication



Opportunities and barriers for prehospital emergency medical services research in the... 229

of the national research agenda for (ground) EMS for their
contribution to establishing a vital research culture among
EMS organizations. However, no consensus was met on
statements involving these initiatives in the Delphi rounds,
and many participants mentioned that such initiatives can
only be successful if they aim for intensive collaboration
between ambulance services, HEMS services, and research
institutes on a national level. Emphasizing how research may
change daily practice by quickly implementing findings from
national studies in national guidelines could further contrib-
ute to a viable research culture.

Discussion

In this mixed-methods consensus study, opportunities and
barriers for performing research in EMS in the Netherlands
were examined. Four themes important for EMS research
in the Netherlands; were identified: (1) data registration and
sharing, (2) laws and regulations, (3) financial aspects, and
(4) organization and culture.

Probably the most challenging topic identified in this
study is the way health data are currently collected, stored,
and shared for EMS research in the Netherlands. As vast
amounts of health data are currently collected for each
patient traveling through the emergency care system,
improvements in data capture and handling have a huge
potential regarding quality control and research [16]. Unfor-
tunately, as this study shows, tapping into this potential is
currently hindered by several factors. First, manual entry
of patient characteristics and vital parameters in EMS elec-
tronic medical records creates a risk of incomplete and
unreliable data being stored. Second, various data sets used
by various EMS providers combined with a myriad of soft-
ware applications unable to communicate with each other
and incapable of running simple (or complex) data queries
make combining the data sets from HEMS, ground EMS,
and hospitals almost impossible. Thirdly, varying interpreta-
tion of privacy laws and regulations with regard to data shar-
ing between organizations (leading to data sharing practices
ranging from liberal sharing of data to outright refusal to
share any data) leads to difficult and time consuming pro-
cedures when data sets need to be acquired and combined.
Research projects that have succeeded in combining data
from different providers often had to come up with compli-
cated legal constructs [17].

The current study provides several suggestions to address
these issues. First, arrangements should be made to align
the way data are currently being collected among different
organizations involved in the emergency treatment of criti-
cally ill or injured patients. Data sets should be easy to com-
bine, contain the same variables, should be easy to query for
scientific purposes and quality control, and should abide to

the FAIR principles [18], all with respect for patients’ pri-
vacy and relevant laws and regulations. National data regis-
tries such as the National Trauma Registration (Dutch: Lan-
delijke TraumaRegistratie; LTR) and Netherlands Intensive
Care Evaluation (NICE) and examples such as the Danish
database for prehospital emergency medical services could
serve as examples to build upon [19-21]. Second, knowl-
edge regarding (privacy) rules and regulations should be
increased among all organizations involved, by education
and—for example—publication of a best practice guide-
line for EMS research and privacy (and other) regulations.
Finally, the reliability of data can be improved by increasing
the level of automation and ergonomics of data registration
systems. Automated registration and storage of vital param-
eters, speech capture software, and automatic linking of the
registered data to a unique personal patient number will all
facilitate the right information being accurately and com-
pletely recorded and linked to the right patient.

Participants in our study stated that investing in a research
culture among EMS workers may have a positive impact on
EMS research in the Netherlands. Incorporating research
activities in training as well as emphasizing the importance
of research and making the impact of research on day-to-
day clinical work more visible (e.g., development of deci-
sion aids) may further increase awareness and enthusiasm.
Ambulance nurses and HEMS physicians interested in
performing or participating in research projects should be
encouraged to do so. This can be done by offering them time,
funds, and support to develop their own research ideas and
should been given tools to bring these interests to practice
successfully. EMS research agenda’s from other countries
have identified similar issues; lack of time and resources
was identified as one of the major threats to a vital research
culture in the Canadian EMS research agenda too [11]. In
addition, EMS workers with less research ambition can be
involved by emphasizing the importance of evidence-based
practice and by organizing journal clubs and research pres-
entations to offer a clear outlook on how (national) research
can lead to better patient care and new guidelines. In order
to make these changes happen, it is important that individual
ambulance care and HEMS organizations expand their focus
from pure operational aspects toward a more quality-of-care-
driven focus. While not all ambulance services may be able
to initiate research on their own, all ambulance and HEMS
services in the Netherlands should be able to accommodate
research projects initiated by other parties, preferably based
on a national policies. At last, by intensifying cooperation
between ambulance services and (university) medical cent-
ers on a regional and national level, resources and experi-
ence can be combined and new projects can be more suc-
cessful. The fact that most studies in Dutch EMS research
have been initiated by (university) medical centers, shows
that there is great interest in this particular field of care in
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academia, which could be improved by more systematic col-
laboration between hospitals and EMS providers.

In terms of funding, participants perceived that funding
for EMS research is scarce and that many involved in EMS
research are not informed about existing funding oppor-
tunities. Improvement of the aforementioned collabora-
tion between ambulance services and (university) medical
centers may increase knowledge to funding opportunities
for EMS researchers. Likewise, participants stated that sci-
entific organizations (such as the Dutch associations and
societies for trauma surgery, internal medicine, cardiology,
anesthesiology, neurology, and emergency medicine) could
have an important role in expanding opportunities for EMS
research funding by incorporating prehospital treatment
of ailments within their specific area of interest on their
research agendas.

In the 2015 Canadian Research Agenda for EMS
research, most strengths, opportunities, barriers, and rec-
ommendations pertained to funding, time for doing research,
and organizational culture [12]. Likewise, the 2003 USA
research agenda addresses five major impediments for the
performance of high-quality EMS research in the USA. Four
of these major impediments are similar to our findings and
address funding, data organization and collection, informed
consent, and research culture [13]. The Dutch EMS system
differs markedly from EMS systems in Canada and the USA
(ambulance nurses instead of EMS technicians, national cov-
erage of physician-staffed HEMS, geographic differences),
and significant time has passed since the Canadian and USA
research agendas were published. However, similarities
between the outcomes of aforementioned research agendas
and the current study suggest that challenges in performing
prehospital EMS research are universal and not easily to
overcome. Identifying barriers and formulating opportuni-
ties is therefore an important first step to increase scientific
productivity in a given prehospital system and it may be
advocated that similar studies like this study are performed
in other countries as well [16, 22, 23].

Several limitations apply to this study. First, the over-
representation of physicians in all phases of this study
may have colored the overall results. However, the major-
ity of EMS research in the Netherlands is initiated and
conducted by physicians and many of the physicians par-
ticipating in this study have connections to ambulance ser-
vices. We therefore feel our sample to be representative
of the EMS research landscape in the Netherlands as it
currently is. In addition, for our focus groups, we were
limited to small groups and relatively short sessions due
to COVID restrictions at the time of the study. Ideally, a
moderated session involving all stakeholders at the same
time would have been preferred, as this would have given
all participants the opportunity to extensively reflect on
each identified theme. While this may have impacted on
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the development of the statements for the Delphi study, all
statements were subjected to multiple rounds of consensus
formation in the subsequent Delphi study, leveling out the
effect of the small focus groups.

Conclusion

Barriers for prehospital EMS research in the Netherlands
include issues regarding the use of patient data, privacy
and legislation, funding, and research culture in EMS
organizations. Opportunities to increase scientific pro-
ductivity in EMS research include the development of a
national strategy for EMS data and the incorporation of
EMS topics in research agendas of national medical pro-
fessional associations.

Appendix 1: Semi-structured interview
guide

1. In what way are you involved in prehospital emergency
medical care (research) in the Netherlands?

2. In what type of research are you (currently) involved?

3. In which area of prehospital emergency medical care
are you conducting research?

4. What facilitates prehospital emergency medical care
research in the Netherlands?

5. What are the opportunities for prehospital research in
the Netherlands?

6. What barriers did you encounter conducting prehos-
pital emergency medical care research in the Nether-
lands?

7. What are your thoughts about the way prehospital
emergency medical care research is currently funded
in the Netherlands?

8. Do the results of (published) studies find their way to
the prehospital emergency medical care protocols in
the Netherlands?

9. Is it of importance that the opportunities and barriers
for prehospital emergency medical care research in the
Netherlands are identified to carry out future research?

10. What are three areas within prehospital emergency
medical care that need more research?

11. Have any studies been carried out abroad that you think
should be repeated/re-examined in the Netherlands?

12.  Are there any relevant topics within prehospital emer-
gency medical care that we have not discussed yet?

13.  Who else do you think should be interviewed regarding
this topic?
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Appendix 2: Statements used for focus
groups

Theme Statement

Data registration
and data sharing

All prehospital collected patient data should be
stored in a central database

Thorough quality control at a national level is
impossible without uniform data collection
and storage

The Dutch/European legislation and regulations
with regard to the storage of patient data is a
major obstacle in organizing a national data
strategy

Due to the unreliability of the entered data,
all initiatives to store and make prehospital
patient data available on a large scale are
pointless in advance

Research in prehospital emergency care in the
Netherlands would benefit from more col-
laboration

Laws and regula-  The General Data Protection Regulation
tions (GDPR) and its variable interpretation are
a major obstacle to conducting research in
prehospital emergency care

Separate legislation and regulations must be
drawn up for medical scientific research
outside the hospital

A designated Medical Ethics Review Com-
mittee (MREC) with knowledge about the
assessment of prehospital medical scientific
research should be installed

Financial aspects ~ There are currently insufficient funding options
for conducting research in prehospital emer-

gency care in the Netherlands

There should be a national funding program for
scientific research in prehospital emergency
care in the Netherlands

Regional ambulance care providers should
be obliged to invest part of their turnover in
scientific research

The Dutch National Sector Organization for
Ambulance Care should have a facilitating
role in financing research projects in prehospi-
tal emergency care
Organization and
culture

The Dutch prehospital emergency care has a
long and thorough research history

Quality control and innovation through scien-
tific research should be among the core tasks
of every ambulance care provider

Every ambulance worker in the Netherlands
should be trained in academic skills

Incentive for per-
forming research

The Dutch prehospital emergency care is in
need of a professor of prehospital emergency
care

There should be a financial incentive for con-
ducting research in ambulance care

There should be a mandatory quality control for
ambulance care
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