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Summary of papers

The aim of medical research is to improve patient care through evidence-
based practice. Currently, the evidence base in physician-staffed
emergency medical services (p-EMS) is weak and we remain uncertain
for which patients p-EMS assistance is essential to and for which patients
p-EMS is not needed. To increase the evidence base of p-EMS and to
evaluate its potential effects, high quality data is pivotal. Currently, data
is not reported uniformly, thereby complicating research. Furthermore,
we should make better use of routinely collected data as these are readily
available, thereby facilitating research.

The aim of this thesis was to increase the quality of routinely reported
data in p-EMS by focusing on accuracy and completeness. We did this
through the following objectives:

1. Explore the feasibility of collecting template data according to a
predefined template
2. Explore whether pre-hospital physicians can score a reliable pre-

event American Society of Anesthesiologists Physical Scale
(ASA-PS) on-scene

3. Describe the quality of reported Glasgow Coma Score (GCS) and
Systolic Blood Pressure (SBP) data in studies depicting p-EMS

4. Revise and update a template for reporting in p-EMS

We conducted four studies; one feasibility study, one prospective
observational study, one systematic literature review and one qualitative
consensus project. Accuracy and completeness are two important
attributes describing quality in medical research. Without accurate data,
research will be inaccurate and erroneous conclusions can be drawn.
Furthermore, high completeness rates are always preferable to
incomplete data.
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Based on the four studies we can conclude that the use of a template is
feasible in p-EMS, that the quality of reported GCS and SBP is variable
and that a reliable pre-event ASA-PS can be scored on-scene. We also
created an updated template for reporting in p-EMS.

The findings are important because highlighting the varying quality of
reporting in p-EMS may increase awareness which may further increase
both accuracy and completeness. Furthermore, we argue for
incorporation of a full pre-event ASA-PS when reporting from p-EMS,
thereby enabling us to take comorbidity into account in p-EMS research.
By reporting according to the updated template, we may, in the future,
enable comparisons and further development of p-EMS.
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Introduction

1 Introduction

1.1 General introduction

Pre-hospital emergency medical services (EMS) are heterogeneously
implemented through the world. EMS systems range from simple
systems offering basic care to highly specialized systems providing
critical care on-scene [1-6]. There is a continuous demand on all pre-
hospital care, carrying an impetus to continuously strive for optimal
resource expenditure. Accordingly, it is essential to early identify the
appropriate level of pre-hospital care for each patient. Furthermore, there
is an ongoing process of centralization of critical care for specific
diseases in developed countries [7]. This has led to an increased demand
for high-quality EMS because specialized hospital resources are only
available at certain locations. EMS must increasingly be able to triage
patients to the correct level of care and provide high quality treatment
en-route. Also, centralization of hospital care increases the need for inter-
facility transports, requiring high-quality EMS for secure patient
transfer. In Europe and Australasia, pre-hospital physician-staffed
emergency medical services (p-EMS) are common [1, 2]. These high-
quality services are particularly resource demanding and we should
therefore have extensive knowledge of their effects.

1.2 Development of Helicopter Emergency
Medical Services (HEMS)

Transport of patients has been reported since around 900 AD when horse
carriages were used to transport psychiatric patients. Emergency medical
transports originates from the need of ferrying wounded soldiers to
hospitals during war times [8]. The first known record of an emergency
ambulance transport took place in 1487 by Spanish forces during the
siege of Malaga. Modern EMS is said to have started with Napoleon’s
chief surgeon, Dominique Jean Larrey, who during the 17" century
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acknowledged the importance of rapid transport of wounded soldiers to
surgical care [9]. During the Civil War (1861-1865) in the United States
(US), the Union Army developed an organized system to evacuate
soldiers from the field [10]. Lessons learned during the Civil War were
applied as civilian EMS systems formed in the US during the late 1800s.

In 1938, an experienced German trauma surgeon stated that “It is not the
emergency patient who should be taken to the hospital to be seen by the
doctor, but the hospital doctor should go out and see and treat the
emergency patient at the scene of an accident” [11]. This has since been
referred to as the beginning of p-EMS.

The first patient transport by air took place in 1870, when 160 wounded
French soldiers from Paris were evacuated by hot air balloons [12].
Helicopters for evacuation were introduced during the World War 1I,
where helicopters used their winch to rescue downed pilots from the
jungle. To be evacuated, the pilots had to be able to connect themselves
to the winch and the method was thus poorly suited for severely injured
persons [13]. The first reported successful trauma evacuation by
helicopter took place in the jungle of Burma in 1945 [8]. The operation
took two weeks to complete.

The use of helicopters for evacuation accelerated during the Korean War
(1950-1953) and the Vietnam War (1964-1969), where the challenging
topography made ground ambulances impractical [14]. In Korea,
patients were transported outside the fuselage and any medical treatment
during transport was impossible [15]. In Vietnam, larger helicopters
were available, and patients and caregivers were transported inside the
aircraft body [15]. For the first time, patient treatment could be provided
en-route.

Based on the military experiences, civilian air medical services
developed during the late 1950s. In 1958, the first civilian air medical
service was established in Etna, California. The service transported
patients to the only available physician in town and delivered



Introduction

medications during emergencies. During the 1960s, helicopters were
increasingly used to transport road traffic casualties in the US [16]. In
Europe, the first civilian physician-staffed air ambulance was established
in Germany during the 1960s [12]. Since then, helicopters have
increasingly been used for transport of severely sick or injured patients.
Today, helicopters are integrated in the health care system worldwide,
particularly in high-income countries in Europe, North America and
Australasia [13].

1.3 P-EMS

1.3.1 Norway

In Norway, patients have been transported by air since Viggo Widerge
performed the first patient transport in 1932 [17]. After World War II,
small civilian seaplanes were increasingly used to transport patients in
the western and northern parts of Norway. During these transports, no
medical service was provided [17].

The first p-EMS in Norway was a physician-staffed ambulance
established in Oslo in the 1960s.

In 1966, a passenger ferry sank on its way from Kristiansand (Norway)
to Hirtshals (Denmark). All the 144 passengers on board were rescued
by a Danish rescue helicopter. Norway had no rescue helicopter available
at the time.
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Photo: MS Skagerrak who sank in 1966 on its way from Kristiansand to
Hirtshals. From M/S Museet for sefart, Denmark. Re-printed with
permission.

Following the ferry accident, the Norwegian Government acknowledged
the importance of having rescue helicopters available and acquired 10
Westland Sea King MK43B helicopters. Since May 1973, the 330
Squadron of the Royal Norwegian Air Force have operated the Sea King
helicopters and provided a Search and Rescue (SAR) service. During the
first years, conscript physicians were on-board when considered
necessary. From 1988, specially trained anaesthesiologists have been
permanent members of the Sea King crew for all missions and the service
is embedded in the national air ambulance system. The medical capacity
equals the smaller ambulance helicopters [17].

Inspired by Germany, the concept of civilian physician-staffed air
ambulance helicopters was introduced in Norway by the physician Jens
Moe in 1978 [17]. The service was founded as an ideal, non-profit
organisation (today known as the Norwegian Air Ambulance Foundation
(NAAF)) and the first mission was performed on the 3™ of June 1978. In
1988, the Norwegian National Air Ambulance Service was established,
funded by the government. All helicopters were staffed with
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anaesthesiologists. Their main task was to provide advanced emergency
medical treatment on-scene and to transport the patient directly to the
correct level of care [17]. Since 2002 the Regional Health Authorities
have been responsible for the air ambulance service. Nine air ambulance
airplanes staffed with a mix of specially trained nurses and
anaesthesiologists and thirteen air ambulance helicopters staffed with
specially trained anaesthesiologists are available 24/7. There are seven
SAR bases (six bases on the mainland and one at Svalbard) carrying an
anaesthesiologist on-board. The SAR helicopters are available 24/7 and
provide both SAR and ambulance missions. Except from Svalbard, all
SAR bases and all helicopter bases have a rapid response car available.
Additionally, several hospitals have their own anaesthesiologist-staffed
rapid response car for selected missions.
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HELSEREGIONKART MED AMK-OMRADER / LUFTAMBULANSEBASER

Figure 1 — The Norwegian air ambulance bases
Tllustration: Luftambulansetjenesten. Re-printed with permission.
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1.3.2 The Nordic countries

The Nordic countries share many similarities; the culture and
populations are fairly homogeneous, and the health care system is
governmentally funded. Free, equal and fair access to emergency care is
in principle available for all residents, regardless of socioeconomic status
or location [2, 18]. Despite subarctic climatic conditions and a
challenging topography, the p-EMS provide highly advanced care on-
scene, thereby aligning with the principle of equity of access [18]. P-
EMS are dispatched by dedicated regional dispatch centres [19] and
except from on Iceland, all p-EMS physicians in the Nordic countries are
anaesthesiologists.

Denmark has since the 1980s had p-EMS operating rapid response cars.
A governmentally funded national HEMS was established in 2014,
aiming to make physician-led pre-hospital care available for all patients
regardless of location [20]. Today, p-EMS in Denmark consist of four
physician-staffed HEMS bases and physician-staffed rapid response cars
covering the whole Danish population. All p-EMS physicians are
anaesthesiologists.

Finland introduced their first physician-staffed rapid response car in
Helsinki in 1973. During the 1980s, a charity-funded physician-staffed
HEMS program was established. The HEMS in Finland (FinnHEMS) re-
organized and became governmentally funded in 2011. Today, there are
six FinnHEMS bases providing national coverage.

In Sweden, the first pre-hospital physician-staffed units were introduced
in the 1970s. Sweden is the only Scandinavian country without a national
governed p-EMS and the services are heterogeneous compared to the
other Scandinavian countries. The Swedish p-EMS have developed
regionally, and each county is responsible for staffing their helicopters.
There are currently nine HEMS bases. Six of the regions deploy pre-
hospital anaesthesiologists for all missions and further two regions can
have an anaesthesiologist on-board dependent on the type of mission. In
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Stockholm, a nurse anaesthetist is on board. There are also five fixed-
wing aircrafts available for long distance medical transports and some
county councils have access to five SAR helicopters which can be staffed
with medical crew if considered necessary [19].

Iceland has an EMS system which is mostly governmentally funded; 85
percent of cost is covered by the government and 15 percent of cost is
charged to the individual [19]. Air transport is mainly by fixed-wing
aircrafts (85% of air transport missions). Physicians are general
practitioners, anaesthesiologists or medical residents and attend the
service for about 40% of missions. A HEMS and SAR service staffed
with an emergency physician or an anaesthesiologist is also available
(15% of air transport missions) [19].

1.3.3 Europe

The first physician-staffed HEMS units were established in Germany
during the 1960s. Since then, p-EMS have become widespread in
Europe. P-EMS are present in most of Europe, but operational concepts
and staffing differ. Some services use a physician for all missions, while
others use physicians only for selected missions (e.g., trauma). The
common feature of European p-EMS is the deployment of a dedicated,
specially trained physician for pre-hospital management of the critically
ill or injured patient. Physicians have their background from several
specialties, e.g., anaesthesiology, emergency medicine, surgery,
orthopaedics or internal medicine. P-EMS are available in Finland,
Denmark, Sweden, Norway, Iceland, Germany, France, Italy, Spain, The
Netherlands, Hungary, The United Kingdom, Switzerland, The Czech
Republic, Belgium, Scotland, Austria, Greece, Portugal, Luxembourg,
Poland, Romania, Croatia, Slovenia and Slovakia [14].
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1.3.4 America, Asia, Australia and Africa

EMS systems are heterogeneously developed worldwide. By 1960 a
patchwork of unregulated systems developed in the US, provided by
hospitals, fire departments, volunteer groups or undertakers [9].
Physicians staffed some of the ambulances, while other ambulance
services had minimally trained or untrained personnel. Between 1967
and 1973, a more structured EMS system developed [9]. Today, most
pre-hospital services in the US are staffed with paramedics but some
services also carry a physician on-board.

EMS in South America are highly varying. Commonly, urban areas have
a mixture of public and private EMS. Highly developed, high-quality
private EMS are available in urban areas, but are generally subscription-
based. Available resources in rural and remote areas may be scarce and
of varying quality. Pre-hospital physicians are common, especially for
the private subscription-based EMS [21, 22].

There is a substantial variance in Asian EMS [23], ranging from systems
providing basic care to advanced physician-staffed systems and HEMS.
The most developed countries have the most advanced EMS.

A governmentally funded ambulance service staffed with paramedics
constitutes the backbone of the Australian EMS. Due to long distances
and large wilderness areas, a network of fixed-wing aircrafts and
helicopters staffed with nurses or physicians has developed [24].

In Africa, EMS exist in one third of the countries and only 9% of African
citizens have EMS coverage [4]. Eight African countries have a p-EMS
(Angola. Botswana, Cameroon, Libya, Nigeria, South Africa, North
Sudan and Zambia), covering certain parts of the countries. Background
of the physicians and the service provided remain unknown [4].
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1.4 P-EMS versus EMS

Ordinary EMS are commonly staffed with paramedics and emergency
medical technicians. Pre-hospital care is constantly developing and to
enable new, advanced diagnostic and therapeutic interventions to be
applied on-scene, some EMS systems, especially in developed countries
in Europe and Australasia, have integrated specially trained physicians
in their EMS systems [6, 25]. Physicians have their background from
anaesthesiology, surgery, orthopaedics, internal medicine or as
emergency physicians. Units carrying a physician are commonly referred
to as p-EMS. P-EMS can use all different available means of
transportation and are not restricted to the use of helicopters.

1.5 P-EMS versus HEMS

The “H” in HEMS stands for “helicopter”. HEMS are EMS units
utilizing helicopters as means of transportation and are not always
synonymous with p-EMS. The crew composition of HEMS differs.
Some services include a specially trained physician in the crew for all
missions, others use physicians for selected missions, while yet others
do not include physicians in their missions at all [26]. Specially trained
HEMS physicians commonly have their background from
anaesthesiology, surgery, orthopaedics, internal medicine or as
emergency physicians. HEMS crews without physicians consist of
different combinations of nurses and paramedics. The term HEMS is
often used alternately with p-EMS and is synonymous if the helicopter
crew includes a physician. When comparing EMS systems, it is crucial
to separate the effect of the physician from that of the means of
transportation and information on staffing of HEMS should always be
provided.
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1.6 The complexity of p-EMS

A constructed patient case is presented below to depict the complexity
of a p-EMS helicopter mission (based on personal experience, several

key elements are changed to ensure anonymity).

A 53-year-old male suffered acute chest pain when he arrived at
work. Half an hour earlier, he had been training at the local
fitness centre. His colleagues immediately realized something
was wrong and called the emergency number. An ambulance unit
arrived on site after 6 minutes and the electrocardiogram (ECG)
showed that the patient had a ST-Elevation Myocardial
Infarction (STEMI), suspecting an occluded Left Anterior
Descending (LAD) artery. The nearest HEMS unit was
dispatched to transfer the patient directly to a Percutaneous
Coronary Intervention centre. Flight time was estimated to be 12
minutes.

The weather was challenging, with rain and patches of fog. When
HEMS landed, the patient suffered severe chest pain and limited
effect of the morphine he had received from the EMS. The HEMS
physician gave more morphine and the patient was transferred to
the helicopter. Documentation on the paper form carried by the
HEMS physician was not possible due to heavy rain. Inside the
helicopter, the patient was monitored with defibrillation pads,
non-invasive blood pressure and a pulse oximeter. The initial
blood pressure was 88/50. The patient was still awake, but the
HEMS physician realised they had to prioritise rapid transport
to hospital to get the LAD re-opened. After take-off the patient
vomited all over the cabin. He was restless and constantly moving
and tried to loosen the seat belt. The HEMS physician
administered additional morphine, but the patient was still
restless and in severe pain. The ECG started to show different
arrythmias. Due to constantly bumping conditions because of the
wind, the HEMS physician had to stay restrained to the cabin
seat. Six minutes after take-off the patient had a ventricular
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fibrillation. At that time, the helicopter was flying over water and
the nearest lading spot was at the hospital six minutes away. The
HEMS physician immediately started CPR. Despite several DC-
shocks, the ventricular fibrillation remained refractory. Six
minutes later they landed at the helipad of the hospital. The
patient stretcher was transferred to a trolley and brought
immediately to the emergency department (ED) with ongoing
resuscitation. The transfer from the helicopter to the ED took four
minutes. In the ED the cardiac arrest team continued the
resuscitation. The HEMS physician had no written information
to deliver during handoff and had to rely on her memory
regarding physiological parameters and time points. When she
tried to take a monitor printout, she realized that it was not
possible because in-hospital personnel had turned off the
monitor. She stayed in the ED and completed the patient paper
form with the information she remembered.

The patient case presented is representative of a real-life situation and
illustrates the complexity of a HEMS mission. Humans interact with
technology and helicopter operating conditions influence critical care
decisions. Patient care must always be prioritized, making
documentation (on paper) challenging.

Furthermore, identical interventions can be appropriate in one situation
and inappropriate in another. E.g., if a patient with a traumatic brain
injury (TBI) has a Glasgow Coma Scale (GCS) of 10 and is five minutes
away from hospital by ambulance, the patient may be transported in a
lateral position while monitoring the airways and the consciousness [27].
If the GCS score decreases or there are airway problems, the patient can
be intubated en-route. If the same patient is 40 minutes away from
hospital by helicopter, the patient may be intubated prior to transport.
The interior space of a helicopter for patient transport is limited,
complicating intubation en-route. It is not always possible to land a
helicopter immediately, especially when flying over water. Also,
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monitoring of vital functions may be difficult in environments dominated
by noise, vibrations and darkness.

1.7 Status of documentation in p-EMS

Documentation in p-EMS has clinical, legal, financial and operational
implications [28]. Firstly, pre-hospital documentation has a clinical
purpose. It describes the patient’s signs and symptoms, the interventions
provided on-scene and the patient’s response to the interventions. This
information forms the basis for further treatment at the receiving facility.
Furthermore, the pre-hospital documentation is included in the
continuum of care and information captured is important for quality
improvement and assessment initiatives [28].

Secondly, documentation is required by law and there are directions for
mandatory and optional variables [29]. If the patient is injured or dies,
all documentation is potentially reviewed and scrutinized. Also,
documenting whether the service operates in adherence with legal
requirements (e.g., performance requirements and staffing) is important.

Thirdly, documentation reflects the medical costs associated with the
cases and may serve as a driver for grants from financial authorities and
policy makers [28].

Pre-hospital documentation of care has several operational implications
[28]; data serves as a basis for EMS system development, e.g., staffing,
deployment and system utilization. Data regarding performance of the
EMS system (e.g., response time, on-scene time, number of cases etc.)
may influence hospital management decisions and further development
of the system to fulfil legal and organisational requirements.

EMS and p-EMS systems have developed through local and regional
initiatives and documentation does not seem to have had a main focus.
Already in 2005, the World Health Organization (WHO) acknowledged
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that documentation of key variables is a prerequisite for creating a high-
quality pre-hospital system [30] and recommended systematic data
collection on all EMS levels. Furthermore, they highlighted the
importance of formatting the data to be in consistence with national and
international norms [30]. This is pertinent to p-EMS as well and has
resulted in publication of several templates for standardized
documentation [31-35]. Some of these templates are readily
implemented while others are not. There are currently no uniformly,
internationally recognized standard for p-EMS documentation and each
individual country may decide their own variables to collect.

Automated data capture is common in hospitals, e.g., in the operating
theatres. Although technology exists, similar solutions are not readily
available out-of-hospital. During a p-EMS mission, medical and
operational data are frequently documented on a paper form and
subsequently manually entered into an electronic file at a later stage [36].
Furthermore, as illustrated by the former patient case, data is often
registered in retrospect, thereby introducing recall bias and inaccuracy.
The human mind often underestimates how long it takes to complete a
task and this influences retrospective registration of time variables [37].

1.8 What is quality in health care?

Quality in health care is a term with multiple definitions [38, 39]. When
aiming to improve or assess quality one must start by having some
understanding of the term “quality”. A working definition by WHO
define quality to consist of six areas or dimensions [39]. These
dimensions require that health care be:

1. Effective (evidence-based health care which improves health
outcome for individuals and communities, based on need)

2. Efficient (deliverance of health care in a manner which
maximizes resource use and avoids waste)
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3. Accessible (health care that is timely, geographically reasonable
and provided in a setting that is adapted to medical needs)

4. Acceptable/patient-centred (health care adapted to the
preferences and local culture of users)

5. Equitable (health care of equal quality, regardless of gender,
race, ethnicity, geographical location or socioeconomic status)

6. Safe (health care which minimizes risks and harms to users)

1.9 P-EMS quality

Traditionally, quality assessment in EMS has been directed towards
increasing quality to reach a certain minimum. This process is described
as quality assurance rather than quality improvement and typically
focuses on the individual [40]. As long as an individual performs better
than a defined lower limit, quality is judged satisfactory. Quality
improvement, on the other hand, aims to increase performance of all
parts of a system rather than solely focusing on each individual. The
difference between quality assurance and quality improvement is
described visually below (Fig.2) [40].

Quality Assurance Quality Improvement
Treshold /"\ /’\\ /’\\
/ \ / A \
\ / \\ / / \\ \
i / ’ / \
Action B \ / / \ \
taken \ ’ / \ \
\
here \ \\ / A;(ion taken\\ \
No action \ / / onall \ \
taken here \ ,’ /’occurrences \ \\
N 7 7’ N N
P ~- o i = ~- ~-
Worse quality Better quality Worse quality Better quality

Figure 2 — Quality assurance versus quality approval. Institute for healthcare improvement; Dr.
Scoville, Dr. Lloyd. Permission for reprint granted.

P-EMS have become more widespread, but services are resource
demanding and critics frequently question the added value of the pre-
hospital physician. Health budgets are limited, thereby carrying a strong
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focus on making the right priorities. In order to optimize resources and
to make the right strategic choices for development of p-EMS, focus
should be shifted from quality assurance to quality improvement [40].
To meet the needs for reporting and improving quality in p-EMS, a set
of quality indicators for p-EMS have been developed [41]. The quality
indicators measure quality of both p-EMS responses and system
structures. High-quality data is a prerequisite for enabling documentation
of these indicators.

1.10 Data quality

There is no uniform definition of data quality and the descriptions varies
[42-45]. In the context of a medical registry, data quality has been
defined as “The totality of features and characteristics of a data set, that
bear on its ability to satisfy the needs that results from the intended use
of data.” [42] Another definition of data quality is “Data that are fit for
use by data consumers.” [44]. Different dimensions of data quality are
described in the literature, but definitions are ambiguous and inconsistent
[42].

To claim that we improve quality, we must clearly define what we mean
by the term “quality”. Quality is often described as composed of several
attributes. The most cited data quality attributes in literature are accuracy
and completeness [42] and we consider these also to be relevant for p-
EMS. Accuracy and completeness, as defined by O’Reilly, are
considered attributes to describe quality in p-EMS for the present thesis
[45]:

Accuracy: The extent to which registered data are in conformity with the
truth.

Completeness: The extent to which all necessary data have been
registered on registered cases.
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1.11 Why study data quality in p-EMS?

Although the evidence is increasing for the effect of p-EMS, the
literature reports conflicting results [7, 46-51]. Some studies attribute the
effects of p-EMS to rapid transport (e.g., helicopters) to definitive care,
while others attribute the effects to the presence of a physician on-scene
[49, 52, 53]. To increase our knowledge base of p-EMS effects and
produce high-quality research, we need high-quality data. We need to
know for which patients p-EMS are beneficial and which patients do not
need a p-EMS. Routinely collected data may contribute to increase the
knowledge of p-EMS effects. Using routine data in research is often
complicated by inconsistent reporting and efforts to increase data quality
should be made. This thesis aims to increase quality of routine data
reported in p-EMS.

1.12 What is the problem?

Pre-hospital care has developed through local and regional initiatives.
Resources and health budgets are limited and to establish and operate a
p-EMS is a resource intensive task.

Pre-hospital treatment is part of a continuum of patient care, but
currently, we do not have sufficient knowledge to identify patients for
which p-EMS is most beneficial and for whom pre-hospital care can be
provided by other professionals with similar results (e.g., ordinary EMS,
general practitioners on-call) [54, 55]. Furthermore, we do not know
which pre-hospital advanced interventions are essential to improve
outcome [54, 55].

Outcome research for pre-hospital interventions is needed to increase our
knowledge of the effects of p-EMS. To perform high-quality research,
we need high-quality data [56]. Data is usually collected on paper and
later converted to digital data [36]. This conversion is challenging for
data capture and potentially produces data of variable quality. Most
studies in p-EMS are observational and data variables are not uniform.
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A high rate of missing data is commonly reported [57-61]. Research from
the trauma field points out that only a small proportion of data are similar
and comparable [59-61]. To increase data quality, we need uniform and
transportable data and focus on strategies to increase accuracy and
completeness.

Randomized controlled trials (RCTs) remain the reference standard for
evidence-based medical research and is often able to generate high-
quality data. However, RCTs are so far limited in p-EMS, due to ethical,
legal and practical aspects [62]. A critically ill patient is per definition
not able to give consent [62] and randomization in different operational
situations may be difficult. Furthermore, conducting RCTs is resource
demanding and results are not automatically generalizable [63]. As such,
supplementing RCTs with other research methods have the potential to
generate a broader evidence-base and is valuable.

Data is already being collected for all p-EMS cases regardless of
research, and we should make better use of the data collected. However,
most of the routinely collected p-EMS data is of variable quality and not
adapted to research. If we increase the quality and relevance of routinely
collected p-EMS data, we may increase the data quality for observational
studies. Furthermore, high-quality routinely collected data may facilitate
feasibility studies, generation of hypotheses, clinical audits, quality
improvement initiatives, system developments and activity reporting.
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2 Aims

The overall aim of this project was to increase the quality of routinely
reported data in p-EMS. This was done by focusing on two attributes
describing quality:

1. Accuracy (the extent to which registered data are in conformity
with the truth)

2. Completeness (the extent to which all necessary data have been
registered on registered cases)

These attributes are important in p-EMS because complete data always
outperform incomplete data and accuracy of variables are needed to be
able to perform high-quality research. The specific research questions or
aims were:

Study I

What is the feasibility of pre-hospital physicians to collect patient and
system level data by using the original template for uniform reporting of
data in p-EMS? What proportion of the requested template data was
possible to document? Which factors affected data capture?

Study II

Can pre-hospital physicians score a reliable pre-event ASA-PS already
while on-scene?

Study 111

What is the quality of reported GCS and SBP data in studies depicting p-
EMS?

Study IV

To revise and update the original template for documenting and reporting
in p-EMS by use of an expert consensus process.
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Study | EY | Completeness
Study Il > Accuracy
Study Nl
Study IV

Figure 3 — How each study relates to the attributes used to describe quality

Study I describes completeness rates. Study II describes accuracy of pre-event ASA-PS
reported on-scene. Study I1I describes both accuracy and completeness for GCS and SBP
reported in the literature. Study IV provides a framework enabling increased accuracy and
completeness of reported data in the future.
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3 Methodological considerations

Different methods have been used in each study and thus methodological
considerations will be described consecutively.

3.1 Study I: Feasibility of collecting data
according to a template

Several templates created by expert consensus are available in p-EMS
[31, 34, 64, 65], but feasibility of their use should be tested. If a variable
included in a template is unfeasible to collect, then the variable should
be modified or removed. A template for documenting and reporting of
core data in p-EMS was developed [65]. To assess feasibility of
collecting p-EMS data, we explored the completeness rates of variables
collected using this template.

Different factors have the potential to influence completeness rates when
implementing a template, e.g., template design, provider motivation,
training and perceived relevance [66-68]. To explore both how
motivation and the template design influenced data collection, we
assessed the feasibility of using the p-EMS template in two similar
systems, but in different settings. We compared completeness rates when
physicians collected data in a routine manner (standard data collection
method) with data collection when physicians were highly motivated
(focused data collection method). By studying these two data collection
methods, we were able to describe how motivational factors and template
design influenced data collection and the relevance of this when aiming
to increase completeness rates of variables.

We included p-EMS in Finland and Norway due to system and setting
similarities [2]. Both services operate 24/7 and are staffed with specially
trained anaesthesiologists, mostly consultants. Both operate in a
subarctic climate with potentially long distances to definitive care. Both
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services handle a mixed patient population, including medical, surgical
and trauma patients of all ages. The services are dispatched through a
dedicated emergency medical communication centre. Differences
between the services also exists. In Finland, the EMS paramedics must
consult a p-EMS physician before medications can be administered on-
scene. This results in a significant volume of remote medical directions
for the Finnish p-EMS compared to Norwegian services. In Norway,
many ordinary EMS services can, due to a set of predefined delegations,
administer certain medications on-scene according to criteria without
consulting a physician and the rate of medical directions is low. Despite
the abovementioned differences, the services were considered
comparable.

3.1.1 Participants

Finland is the only country where the original template is fully
implemented, and all FinnHEMS bases use the template for routine data
collection. The data is transferred to a national database. FinnHEMS
facilitated extraction of routinely collected template data from their
database.

Focused data collection involved 16 selected physicians from four
Norwegian p-EMS bases (Trondheim, Alesund, Bergen and Stavanger).
The physicians were chosen by the investigators, based on knowledge of
their motivation for participating in research.

From our clinical experience we acknowledge that complete data
collection of template data is often regarded as time consuming, boring
or irrelevant. E.g., measuring blood pressure twice on a stable patient
with an isolated ankle fracture seems irrelevant. We aimed for maximal
template data collection by establishing the focused data collection. This
involved recruiting physicians who would document also the seemingly
irrelevant variables to prove that they were possible to capture. The data
collection period was kept short (six weeks) to avoid documentation
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fatigue. The selected physicians were instructed to collect complete
template data regardless of clinical relevance. This might be compared
to creating an “ideal condition” in a lab, whereas in a real-world
situation, the condition is usually far from ideal. Accordingly, we
compared data collected under “ideal” conditions with data collected on
an every-day basis by physicians unaware of being studied (standard data
collection).

The Hawthorne effect [69], which means that individuals modify their
response or behaviour when they are aware of being observed, is evident
in the focused data collection part of the study. However, we wanted the
participants to change their behaviour by increasing their completeness
rates of reporting data. Thus; the Hawthorne effect is a desired
consequence. To take advantage of this effect in the future, the
importance of documentation rates should constantly be highlighted,
e.g., by regular clinical audits.

3.1.2 Data collection and analyses

The focused data collection required extensive effort, making the
registration period as short as possible to prevent physicians from
lowering their completeness rates because of documentation fatigue. All
data variables were collected on paper forms and later digitized by the
investigators (Appendix 1).

Data from FinnHEMS was exported from their database and to exclude
the influence of seasonal variations on completeness rates, data from one
year was extracted.

In Finland, thirteen variables were mandatory (all process mapping
variables) and completeness rates for these variables were therefore
100%. Physicians were not able to complete their registration forms
without registering these variables. Mandatory variables may give
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complete data but must be carefully selected to avoid false registrations
when completing registration forms.

Before analysing data from the two cohorts, data had to go through a
resource intensive merge, complicated by different data formats.

Data was analysed using descriptive statistics to identify and compare
completeness rates for the two sites. Because we hypothesized that
several factors, e.g., patient diagnosis, time available and transportation
method would influence completeness rates, we performed separate
analyses for a set of predefined situations. Chi-square was used for
categorical data and Mann-Whitney U Test was used for continuous data
to identify differences in completeness rates for different clinical
situations.

3.2 Study Il: Inter-rater reliability of pre-event
ASA-PS scoring on-scene

Comorbidity is an important risk adjustment factor when evaluating pre-
hospital interventions and is important for predicting patient outcome
[70, 71], but we do not know whether the information available on-scene
is sufficient to score a reliable pre-event ASA-PS. In templates, pre-event
ASA-PS scores are often dichotomized, thereby providing a non-specific
measure of comorbidity. Although P-EMS have limited access to patient
journals, stratification on comorbidity is equally important on-scene to
tailor therapy, medication and monitoring to each patient [72].

We aimed to investigate whether pre-hospital physicians were able to
score a reliable full-scale pre-event ASA-PS already while on-scene with
the information they had available. We defined the on-scene period as
from when p-EMS arrived at patient site until delivering of the patient to
the receiving facility.

Information used to score a pre-event ASA-PS is usually found in
hospital journals. Pre-hospital physicians deliver patients to several
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hospitals and in-hospital data are often unavailable for pre-hospital
physicians due to legal restrictions of data access. Because knowledge of
comorbidity is relevant for p-EMS it was important to assess whether a
reliable pre-event ASA-PS could be scored on-scene.

To explore whether differences in pre-event ASA-PS scores were related
to different availability of data or to each pre-hospital physician we
designed a two-step prospective inter-rater reliability study. Inter-rater
agreement between pre- and in-hospital physicians scoring pre-event
ASA-PS on the same patients, but under different conditions and with
different data access, was assessed. Following the first step, a second
step exploring inter-rater reliability when pre- and in-hospital physicians
had access to the same data was performed.

There is no consensus on reporting comorbidities in pre-hospital critical
care and several methods exists [73-75]. ASA-PS is readily available and
widely used by anaesthesiologists. All pre-hospital physicians in our
system are anaesthesiologists. ASA-PS was originally designed to allow
statistical analyses of outcomes and to standardize terminology [76] and
describes the physiological base of a patient. Originally, the ASA-PS did
not attempt to describe operative risk [77], but the scale has shown to
correlate well with overall surgical mortality [76]. Furthermore, pre-
event ASA-PS is shown to be an independent predictor of mortality after
trauma [75, 78, 79] and is included in several p-EMS templates [64, 65].
We therefore used ASA-PS as comorbidity measure in this study.

In the present study we reported pre-event ASA-PS. The distinction
between pre-event ASA-PS and ASA-PS is of relevance. We are
interested in the physiological base of a patient before an event to assess
how it affects the outcome of the event. The original in-hospital ASA-
PS score represents the physiologic base before anaesthesia and surgery
which is of interest when aiming to appraise the impact on outcome after
surgery. In this case, the “event” is the upcoming anaesthesia or surgery.
In the case of pre-event ASA-PS, the event is a trauma or illness. Thus,
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pre-event ASA-PS aims to describe the physiological base of a patient
before a trauma or illness occurs. If we include the present illness or
injury in the ASA-PS score, we have a description of the current state
after an event, not the physiological base of the patient before the event
occurred. If a former healthy person without any known comorbidities
sustains a head injury resulting from trauma, pre-event ASA-PS will be
1. If this person is brought to the hospital and needs surgery, the in-
hospital ASA-PS score will take the recent trauma into account and
ASA-PS will be rated >2.

Guidelines for Reporting Reliability and Agreement Studies (GRRAS)
[80] was used for reporting in this study.

3.2.1 Participants

In this study we included experienced pre-hospital physicians working
in high-activity Norwegian p-EMS bases (Stavanger and Trondheim)
Both services admit patients mainly to one university hospital. This was
of relevance for the in-hospital part of the study, where in-hospital
physicians required access to patient journals to score included patients.

The three in-hospital physicians at each site were chosen by the authors
based on personal knowledge, research experience and willingness to
participate. The physicians were both experienced registrars and
consultants.

3.2.2 Data collection and analysis

The rationale for the two steps in this study is described below.

Step 1

Several studies have compared ASA-PS scores against a reference

standard [79]. For this to be a viable approach, such a reference standard
must indeed exist or be straightforward to create. However, when two or
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more raters score ASA-PS, their scores are never identical, not even for
in-hospital physicians. To take this into account when exploring inter-
rater agreement between pre- and in-hospital physicians, we compared
not only pre-hospital physicians against each in-hospital physician, but
also the three in-hospital physicians against each other (Fig.4). The
rationale for this was that if the difference between pre- and in-hospital
scores did not differ more than the scores between the in-hospital
physicians against each other, then the pre-hospital scores were equally
valid and could be used accordingly. This is in line with the image
analysis literature, where it has been pointed out that if an automatic
method is to be considered equally good as radiologists, it must be
indistinguishable from them [81]. That means that if a machine shall be
considered as "seeing" the same as trained radiologists, the results
produced by the machine and trained radiologists must be equal [82].
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ASA-FS ASA-PS
PDoc — IDoc 1
ASA-PS ASA-PS
IDoc 2 — IDoc 3

Figure 4 — Comparisons of pre-event ASA-PS scores

Pre-hospital pre-event ASA-PS scores (ASA-PS PDoc) were compared with pre-event ASA-PS
scores by each in-hospital physician (ASA-PS IDoc 1-3). In-hospital physicians were also
compared with each other.

In Stavanger, data collection was on a case report form (Appendix 2). In
Trondheim, the pre-event ASA-PS was already implemented in daily
reporting and the variable was therefore digitally reported. For each case,
the pre-hospital physicians also reported how difficult pre-event ASA-
PS was to score and from where they got information enabling them to
score a pre-event ASA-PS. If pre-event ASA-PS could not be scored, the
reason for this was reported.

The period of reporting pre-event ASA-PS was kept as short as
reasonable. In order to perform sample size calculations some
information on the variation of the phenomenon under study is needed.
However, we were unable to identify any studies reporting pre-event
ASA-PS in a pre-hospital real time setting. Without prior empirical
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information on the variation of the phenomenon under study a sample
size calculation could not be performed [83, 84]. Depending on the
research question, a sample size between 10 to 50 is reported as a
requested minimum in literature [85]. For the present study, we aimed
for a sample size of 20 scores per pre-hospital physician (Step 1). If no
agreement between pre- and in-hospital physicians for 20 patients could
be established, we considered the pre-hospital scores to be irrelevant.
Based on activity data from the bases we considered an inclusion period
of three months to be sufficient. However, not all pre-hospital physicians
scored 20 patients. In retrospect we acknowledge that the inclusion
period could have been extended to allow more robust results.

Assessing agreement of a categorical scale between two raters is done
using kappa statistics [86, 87]. Kappa statistics quantify the level of
agreement (inter-rater reliability) between categorical variables by
different raters, taking agreement expected to occur by chance into
account [86], resulting in a number between 0 and 1. Given our ordinal
outcome, the quadratic weighted Cohen’s kappa was applied in our
analyses: Quadratic weighted Cohen’s kappa (kw) is a modification that
also accounts for the magnitude of disagreement [87]. kw is a number
between 0 and 1. There is no uniform interpretation of Cohen’s Kappa
in the literature. We used the classification described by Shrout [88]
(Table 1):

Table 1 — Interpretation of the Cohen’s Kappa (Shrout et al. [88])

Value of kyw Inter-rater reliability
<0.10 None

0.11-0.40 Slight

0.41 -0.60 Fair

0.61 —0.80 Moderate

0.81-1.0 Substantial
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Because different interpretations and semantic descriptions of the
numeric Cohen’s Kappa values exists [86, 89], one should always refer
the numeric kappa values and which interpretation was used when
reporting the data.

Step 2

Usually, when assessing inter-rater reliability, raters have access to the
same information. In this study, access to information was different
because pre-hospital physicians did not have access to the patient journal
and thus had less information available when performing the pre-event
ASA-PS scoring. Thus; after the first step we were left with the
unanswered question of whether the observed difference in scores were
due to either different physicians performing the scoring (pre- versus in-
hospital) or different availability of patient information. We investigated
this further in a follow-up study. Here we gave all the pre-hospital
physicians access to the full patient journal for 20 of the included
patients. The patients were randomly selected and re-scored by all pre-
hospital physicians.

The inner agreement structure of the dataset was explored using minimax
hierarchical agglomerative clustering and visualized in dendrograms
[82]. This approach allows for not only providing average values, but
also demonstrate the variation in the dataset. This allows us to align with
the sufficiency principle [90] which highlights how both the central
tendency and the variation are equally important in order to summarize
a dataset without loss of information.

Traditional statistical tests are all developed for assessing a statistically
significant difference in the data, e.g. between groups. The absence of a
statistically significant difference does however not mean there isn’t a
difference: such a negative result could be due merely to too low
statistical power. Exploring agreement, on the other hand, is about
assessing non-difference. For this, standard statistical tests are thus
inapplicable. Performing a statistical test on the difference in agreement
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values is not a straightforward task. Although assessing the difference in
agreement values through a statistical test is theoretically possible, and
some methodological publications on the matter exist [82], no such test
is readily available in any software. Because implementing such a test is
quite a substantial programming task, we did not implement it in our
analyses.

3.3 Study lll: Systematic review depicting quality
of reporting of GCS and SBP in literature

To increase quality of reporting we need to understand the current state
of reporting. An increasing number of scientific papers reporting from p-
EMS are published annually. To describe the reporting quality of all p-
EMS documentation is complicated due to the number of scientific
papers and variables reported. We therefore limited the assessment of
reporting quality in p-EMS to include two variables; GCS and SBP. We
chose these variables because GCS and SBP are considered core
variables for reporting in p-EMS and are included in outcome prediction
models [32, 35, 70, 91-93]. Furthermore, we wanted to explore if there
were major differences between provider assessment data (GCS) and
monitor data (SBP).

As amount of scientific papers have increased, a growing need of
synthesizing evidence has evolved [94]. Previously, experts were
nominated to write review articles to synthesize existing evidence [94].
These reviews were non-transparent on authors subjective influence,
posing a high risk for biased results.

Because of a growing need for a method to minimize systematic (bias)
and random error (imprecision), the systematic review methodology
evolved. A systematic review collects and synthesizes data relevant to a
predefined research question in a systematic and reproducible way [95].
The search criteria are explicit, well defined and studies are included
based on predefined eligibility criteria [95]. Validity and risk of bias are
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evaluated, and results are synthesized and presented systematically. We
aimed to get an overview of the current knowledge of the reporting
quality of GCS and SBP and performed a systematic review.

3.3.1 Search strategy and study selection

We applied the following inclusion criteria:

1. Original articles where any data on GCS or SBP were captured
and reported by a p-EMS

2. At least one value for SBP or GCS had to be reported

P-EMS had to be present on scene

4. 1If a study reported data from both p-EMS and ordinary EMS,
cases handled by p-EMS had to be reported separately

5. Articles published between 2001 Jan 1% and 2019 Aug 9

6. Articles describing both primary and secondary (transfer)
missions

(98]

The main challenge was to decide if the article reported from a p-EMS
or not and to extract p-EMS cases when a study reported both EMS and
p-EMS data. The description of the participants or study subjects was
often not clear, making decision about inclusion difficult. We used a
wide search strategy to increase sensitivity and to compensate for
substandard indexing of studies.

The Covidence screening and data extraction tool was used for study
selection [96]. This is a digital tool for management of systematic
reviews, designed to make the systematic review process more efficient.
Collaborating researchers can screen and make their own judgements
about studies and later compare their judgements with the other
participants when including studies in a review. In the present study, the
first author screened all the abstracts and excluded literature that clearly
did not comply with the inclusion criteria. To increase validity, this
process could have been performed by two authors. Because uncertain
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articles were derived in full text and later screened by two authors, we
considered one author to be sufficient for initial article screening.

The articles remaining after the first screening were derived in full-text
and screened by two authors. The first author screened all articles in pairs
with one of the co-authors. The reason for excluding articles at this stage
was mainly that the article did not report from a p-EMS.

3.3.2 Information sources

We searched CINAHL, Cochrane, Embase, Medline, Norart, Scopus,
SweMed+ and Web of Science in our search. We assumed that the
number of included articles would be high and similar studies have
described that inclusion of grey literature has been of minor importance
[97]. Therefore, we omitted to search the grey literature.

3.3.3 Data collection

The data collection process for a systematic review relies on a well-
defined PICO. A PICO is a framework aiming to clearly specify your
research question. The mnemonic stands for population (P), intervention
(I), comparisons (C) and outcomes (O). The “I” can be interchanged with
an “E” (Exposure). In our study we defined the PI(E)CO as follows:

Population
Specially trained physicians working in a p-EMS. All categories of
missions.

Interventions/Exposures

Documentation of GCS and/or SBP during the pre-hospital treatment
interval for all patients. Identification and quality appraisal of accuracy,
completeness and capture of GCS and SBP in studies depicting p-EMS.
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Comparisons

GCS:

Was GCS reported according to the original method for reporting GCS?
How was GCS reported (e.g., as a sum score, as individual components
(eye-verbal-motor scores reported separately) or as categories)? When
was GCS documented (before or after interventions, e.g., sedation or
intubation)?

SBP:

How was SBP reported (e.g., as continuous invasive measurements, as
repeated non-invasive measurements, as single non-invasive
measurement or as palpation of pulses)? When was SBP documented
(before or after interventions e.g., administration of vasoactive
medications to raise blood pressure)?

Outcomes

GCS:

Types of deviations from original method for reporting of GCS.
Completeness rates. Missing cases (cases not included in the study). How
was GCS documented after interventions (e.g., sedation or intubation)?
SBP:

Types of deviations from “gold standard” (continuous invasive
measurement). Completeness rates. Missing cases (cases not included in
the study).

To be valid and reliable, the data extraction must be pre-specified,
reproducible and explicit. We predefined our data extraction and all
information was registered in PROSPERO [98], an international
prospective register of systematic reviews.

3.3.4 Quality appraisal

Items for depicting external and internal validity were chosen by the
authors and are thus subject for selection bias and discussion. Quality
appraisal was performed by one author, but uncertainties were discussed
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with another author. Ideally two authors should have assessed all items
on all included papers. However, the threshold for involving a second
author was low, thereby reducing the risk of selection bias.

3.3.5 Meta-analyses

A meta-analysis combines results from studies addressing a similar
clinical question by using statistical techniques. In the systematic review
the studies and the results were heterogeneous, and we did not have data
to proceed with a meta-analysis.

3.4 Study IV: Delphi method

Consensus development methods are increasingly used in health care,
aiming to reach agreement on a certain topic. A group may together have
a wider range of experience and knowledge than a single person.
Furthermore, interactions between group members may generate new
ideas and stimulate considerations of a wider range of options [99].

To take advantage of the knowledge of experts within our field, we used
a Delphi method to create an updated version of the template for
documenting and reporting in p-EMS [65]. The original template was
published in 2011. Since then, new methods (e.g., REBOA [100] and
ECMO [101]), medications (e.g., Tranexamic acid [102, 103]),
therapeutic options (e.g., pre-hospital balanced transfusion protocols
[104, 105]) and diagnostic tools (e.g., ultrasound [106]) have been
commonly implemented in p-EMS. Precise reporting of these new
methods, medications, therapeutic and diagnostic options was not
available within the original template. Furthermore, implementation of
the original template has not been as widespread as hoped for. Currently
the original template is only implemented in Finland. Also, the feasibility
study (Study I) showed clear areas for improvement of the template. We
aimed to update the template and make it an even more relevant tool for
data capture.
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3.4.1 Choice of method

There are different methods available for reaching formal consensus,
each with benefits and limitations. Three main approaches are common
in the field of healthcare; the Delphi method, the nominal group
technique (NGT) and the consensus development conference [99]. A
fourth method; named the modified nominal group technique (m-NGT)
has evolved during the past decade. This method is a combination of the
Delphi technique and the NGT [62].

The Delphi method origins from the 1960s and was developed to obtain
consensus in a systematic manner on a certain topic from a group of
experts in a given field [107]. The method uses multiple rounds of
questionnaires to collect data from a defined group of participants. At
least two, but often more, rounds are needed to reach consensus,
dependent of the topic. Feedback from previous rounds are given to
participants in each round. All communication is through (e-)mail and
there is no meeting or physical interaction between participants. The
Delphi technique is advantageous when a large number of participants is
desired and is more cost-effective than methods involving a physical
meeting.

The NGT is a structured group meeting originating from the government,
education, industry and social sciences since the 1960s [107]. The NGT
typically gather a group of 10-15 experts in a given field who meet face-
to-face to reach agreement on a certain topic. The meeting is led by a
moderator and is commonly divided into separate rounds where experts
propose, rate, discuss, re-rate and agree on variables or questions [62].

The consensus development conference was developed from a need to
make decisions in a public forum [99]. Commonly a group of about ten
people is brought together to constitute a decision-making group and to
reach consensus. Evidence is presented to the decision-making group by
various interest groups or experts. The decision-making group then retire
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and try to reach consensus on a topic based on the evidence and
information presented. All parts of the process are led by a chairman.

The m-NGT combines the Delphi and the NGT [62]. The method
consists of four steps. The first two steps use the Delphi methodology to
generate data variables. The third step is a physical consensus meeting
where the experts can discuss their views in a structured way and
conclude on e.g., which variables to include in a template. The process
is led by a moderator. In the fourth step a coordinator edits a final
proposal to agree upon, based on the conclusions from the consensus
meeting. The final proposal is sent to the participating experts for
approval.

The original template was developed by use of m-NGT. This method is
proven efficient and is described for development of several templates
[62]. However, the method is both expensive and time consuming
because the experts have to meet physically. Furthermore, the results
may be influenced by extrovert experts on behalf of more introvert
participants. We wanted to explore whether an updated template could
be created with a method that is more time- and cost efficient than the
m-NGT. We also considered a physical meeting to be unnecessary
because we did not expect all variables to be new. We already had some
knowledge of which variables to implement (from the original template)
and decided to use the Delphi technique. In the digital era, the Delphi
technique has become readily available. Another important advantage
with the Delphi technique, which we considered advantageous for our
purpose, is that because all answers can be anonymized, we can avoid
favouring certain responses. By using a coordinator for all interactions
with the experts, all responses were anonymized to the researchers in the
present study. Also, with increasing demand for social distancing and
travel restrictions because of the Covid-19 pandemic, it is favourable to
use a method not involving physical contact.
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3.4.2 Choice of experts

There are no exact criteria for selection of participants for a Delphi study.
Because experts do not physically meet, a Delphi study can have a
substantial number of participants.

The original template had its origin in a joint Scandinavian project (The
ScanDoc project [108]) and recruited three representatives from
Scandinavia per one from other European services [65]. In the template
update, we broadened to include European services. Many European
countries share similarities regarding organization of their health care
services and operate p-EMS similar to those in Scandinavia. To increase
the relevance of the template also outside Scandinavia, we invited
experts from the most active p-EMS in Europe, including Scandinavia,
to participate. Furthermore, because the study was an update of a former
published template, we decided to use the same criteria for expert
recruitment as in the original template. These included:

1. Clinical experience by working in p-EMS

2. Scientific and/or substantial leadership responsibilities in pre-
hospital care

3. Ability to communicate in English

Clinical experience from p-EMS was important to ensure that the
participants had insight into the operational context of p-EMS, to make
the template relevant for its intended use. Scientific or leadership
responsibilities were important to potentially increase methodology
compliance.

The number of participants in a Delphi study is a trade-off between what
is ideal and what is acceptable. A large group could potentially have
increased reliability of the resultant template compared to a smaller
group. Ideally, the number of participants could have been higher in our
study. However, Waggoner et al. concluded that on basis of the current
literature, a panel size of 5 to 11 members is most beneficial across all
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consensus methods described [109] and Nair et al. concluded that
reliability of consensus recommendations declines when number of
participants falls below six [107]. When number of participants is above
12, improvement of reliability is not substantial [107]. In our study, we
invited 30 experts, of which 15 agreed to participate. Of these, 11
participants responded in the first round and nine participants responded
in all rounds. The most common reason for rejecting participation was
lack of time. We were successful in recruiting experts from high-activity
p-EMS services in Europe (Germany, Switzerland, The Netherlands,
Hungary, Spain, UK, Denmark, Finland and Norway) in our expert
group. Thus; we considered the group to be representative for its
purpose. Also, according to the literature, the number of participants was
acceptable [107, 109].

3.4.3 Consensus

To define what is meant by consensus is a crucial part of a Delphi
process, but currently no exact definition of consensus exists. Nair et al.
described three methods for reaching consensus; a final vote determining
percent agreement among participants, a rating scale (e.g., 1-5) where a
predefined mean rating must be achieved for inclusion or that a majority
of participants must give a topic a certain rating for inclusion [107]. For
the present study we decided to refine the method for defining agreement
compared to similar consensus processes in critical care. We defined
consensus as when >70% of the participants rated a variable >4. This
definition of consensus is transparent and clearly defined. Variables who
were rated >4 by 50-70% of the participants were re-rated. Before the
re-rating, the already included variables were presented to the
participants. Re-rating reduced the risk of excluding variables relevant
for inclusion.
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3.4.4 Stages in the Delphi process

Stage 1

We wanted the template to be an update of the original template and
distributed the original template to all experts [65]. To increase
feasibility of data capture, similar variables should have identical
definitions in different templates and be interchangeable. This prevents
documentation fatigue. To encourage similar wording and definitions of
variables, we therefore sent published templates from other areas in pre-
hospital critical care to the experts [34, 41, 64, 110]. We highlighted that
it was not mandatory to copy the definitions used in existing templates.

The experts suggested ten variables they considered most important for
reporting in p-EMS within each of five predefined sections (Fixed
system variables, Event operational descriptors, Patient descriptors,
Process mapping variables and Outcome and quality indicators). The
predefined sections were identical with the sections from the original
template [65]. We also included an optional sixth section for proposal of
variables that did not fit into one of five predefined sections. In total, 194
unique main variables were suggested. Several of the main variables had
sub-variables.

Stage 2

The 194 unique variables suggested were structured in a worksheet. All
the variables from the original template were among the suggested
variables. The variables were sent back to the experts for rating from 1
(totally disagree) to 5 (totally agree) based on perceived relevance.

Stage 3

The first round of rating resulted in 68 included main variables. Thirty-
five main variables and 32 sub-variables rated were rated >4 by 50-70%
of experts and were returned for re-rating.
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Stage 4
After re-rating, additionally 5 main variables were included. The final
template included 73 main variables.
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Intentionally left blank
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4 Results

4.1 Summary Paper |

In Paper I we explored the feasibility of the original template reporting
from p-EMS by assessing completeness rates [65]. Templates can
generate a substantial amount of data, facilitating research [62].
However, the original template for reporting in p-EMS has not been
readily implemented. A step towards increased implementation is to test
feasibility. If suggested variables are not possible to document, then they
should be revised or removed. This study was a first step in increasing
the relevance, and implementation, of a p-EMS template.

We applied a standard (Finland) and a focused (Norway) data collection
method. The main finding is that high completeness rates are achievable
in p-EMS. Overall, we documented 73% of data with the standard data
collection method and 90% of data with the focused data collection
method. When efforts were optimized (focused data collection), rate of
documentation did not differ between severely ill or injured (93%) and
not severely ill or injured (87%) patients (p-value 0.94). We interpreted
this as that the operational context has less impact on the degree of
completeness than we hypothesized. Motivation and focus on
documentation appear to have major impact on completeness rates,
indicating that human factors are important and should be emphasized
when aiming to increase completeness rates.

Physiological variables are reported to be frequently missing variables in
p-EMS [111, 112], and this is consistent with our findings. Reporting of
physiological variables almost doubled when comparing the focused
(88%) to the standard (45%) documentation.

Time of day had no impact on completeness rates either for the focused
or the standard data collection method.
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For all variables with repeated documentation (physiological variables)
the last value was less complete than the first. In Finland, the
documentation rates for the first and last variables were 59% and 31%
respectively. In Norway the first and last variables were documented in
90% and 86% of cases respectively. Repeated documentation of
physiological variables is important to capture trends and changes in
patient state and to reveal the effects of treatment.

For short missions (<20 minutes from alarm to patient is delivered at the
receiving medical facility), we found a reduced documentation rate (p
<0,001 and p <0,009 in Finland and Norway respectively when
compared to missions >20 minutes). Documentation rate improved
further when missions were >40 minutes. These findings were as
expected. For the shortest missions there is not always time to prioritize
data capture. Automated data capture from monitors may increase
documentation rates for short missions.

Completeness rates for two variables were particularly affected by the
template design. For the variables reporting diagnostic procedures
performed and which breathing procedures were used, there was no
option recording “none” or “not relevant”. When none of the procedures
were performed, the template did not allow to register this and only 41%
and 36% of the data (focused data collection) was documented
respectively. Thus, template design affected completeness rates and must
be carefully considered when designing templates for reporting.

This study adheres to the overall aim by identifying that high
completeness rates are achievable in p-EMS. In p-EMS in Finland and
Norway, the operational contexts do not lead to substandard
completeness rates. Efforts to increase implementation and motivation,
but also template design must be highlighted.
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4.2 Summary Paper Il

Paper II explored whether pre-hospital physicians can score a reliable
pre-event ASA-PS with the information available on-scene. Information
necessary to score a full pre-event ASA-PS is considered not readily
available in p-EMS because access to in-hospital journals is restricted.
Having the full pre-event ASA-PS available in p-EMS facilitates p-EMS
research, outcome prediction, quality assurance and triaging on-scene.
Whether pre-hospital pre-event ASA-PS scores are equivalent with in-
hospital scores are therefore of interest.

We used a two-stepped prospective inter-rater reliability method to
explore whether a reliable pre-event ASA-PS could be scored on-scene.
Pre-event ASA-PS was scored by pre-hospital physicians, based on
information available on-scene. Information was mostly sought from the
patient or next of kin. Three hundred and one patients were included.
Five patients could not be scored due to unconsciousness or inability to
communicate. Physicians reported that information was easy to obtain in
76% of the cases. In-hospital physicians scored pre-event ASA-PS based
on information from hospital journals.

Using Shrout’s interpretation of Cohen’s Kappa [88], we found that
inter-rater reliability of pre-event ASA-PS scores between pre-and in-
hospital physicians was moderate to substantial (kw 0,47 - 0,89) when
data access was different (Step 1). Inter-rater reliability was higher
between the in-hospital physicians (kw 0,77 - 0.85). When all physicians
had access to the same data (Step 2), the agreement increased (kw 0,65 -
0,93).

When data access was different (Step 1), pre- and in-hospital physicians
had identical pre-event ASA-PS scores in 63% of cases. In 35% of cases
scores were within one ASA-PS class from each other and in 2% of cases
scores were more than one ASA-PS class from each other. When scores
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were not identical pre-hospital scores were lower than in-hospital scores
in 76% of cases.

The results above show that agreement between pre- and in-hospital
physicians was somewhat lower than agreement among in-hospital
physicians. Although the scores differ, we consider agreement between
pre-and in-hospital scores as adequate. We concluded that the pre-
hospital scores can be used as a comorbidity measure for pre-hospital
patients, and we recommended application of the full pre-event ASA-PS
classification system for documentation of comorbidity in p-EMS.

In this study we showed that p-EMS can score an adequate full pre-event
ASA-PS on-scene. Quality of routinely reported data is increased
because reporting the full pre-event ASA-PS scale increase
discriminatory capability compared with dichotomized pre-event ASA-
PS data.

4.3 Summary Paper Il

Paper III explored the quality of reporting of GCS and SBP in scientific
papers depicting p-EMS. We did this through a systematic review of the
literature. A systematic literature search from January 2001 to August
2019 was performed in relevant databases and data on accuracy of
reporting, completeness and capture were extracted. Assessment of
external and internal validity was performed.

The search identified 5 530 records. We included 137 articles of which
111 reported GCS and 105 reported SBP. Seventy-nine articles reported
both variables. The methodologies used in the included papers were
heterogeneous. Nineteen studies were registry studies and six studies
were interventional. Most studies were observational studies.

The main findings were that quality of reporting of GCS and SBP was
varying and that most of the predefined variables for reporting external
and internal validity were not reported (27% and 26% of external validity
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data and 31% and 45% of internal validity data were reported for GCS
and SBP respectively).

GCS was often reported as heterogeneous and unvalidated categories.
There was no standard method for categorization and 15 different
categorization methods were found. Reporting of GCS when functions
were impaired due to illness, injuries or medical treatment
(sedation/intubation) were poorly described and there was no clear
strategy for reporting in such situations.

Repeated measures are important to follow the patient’s physiology but
were commonly not described. Completeness rates for GCS and SBP
were reported in 40% and 45% of cases respectively.

Reporting of key variables in scientific papers is of varying quality and
mandates increased focus on standardized reporting.

This study adheres to the overall aim of this thesis by highlighting the
variable quality of reporting of GCS and SBP. Initiatives are needed to
increase the quality of reporting. Describing the current situation was the
first step in this process.

4.4 Summary Paper IV

Paper IV aimed to revise and update the original template for
documenting and reporting in p-EMS through expert consensus.

Consensus can be reached through different methods and we applied a
Delphi process with experts from the most active p-EMS in Europe,
creating an updated template. We found that using a Delphi method to
update a template was feasible. Efforts to increase implementation is
crucial for the updated template to succeed and a data dictionary is under
construction. The updated template was expanded by 42 variables, but
the increase can in part be explained by different numbering of variables.
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The “Fixed system variables” and “Outcome variables and quality
indicators” sections increased the most.

We believe that a wide implementation rate is achievable given the
involvement of experts from the most active p-EMS in Europe in
developing this template.

This study adheres to the overall aim of this thesis by providing a feasible
tool to generate uniform data.
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5 Discussion

5.1 Summary of the answers to the questions
asked

This thesis established that it is feasible to use a template for reporting
in p-EMS and that template design and human factors affect
completeness rates of template variables. Furthermore, we found that a
reliable pre-event ASA-PS can be reported already on-scene. We
discovered that GCS and SBP are heterogeneously described in the
literature and pointed out how this influences quality of reporting and
comparative research. We also updated the template for standardized
reporting in p-EMS.

P-EMS is a limited resource, emphasizing the relevance of optimal use.
Physiology is influenced immediately after a trauma or illness has
occurred, not upon entering the hospital. Treatment and diagnostics
should therefore be of high quality already on-scene. Because pre-
hospital assessment and interventions on-scene are part of the continuum
of care, data from p-EMS is important for documentation of the complete
patient course and should be integrated with in-hospital data.

5.1.1 Data quality in p-EMS

Our main aim was to increase the quality of routinely reported data in p-
EMS and through the different papers included in this thesis, we have
assessed the data quality dimensions accuracy and completeness. Quality
of reported data variables matter, because high quality data is a
prerequisite for high quality research [56]. Most studies in p-EMS are
based on retrospectively collected data from registries or medical records
[62]. The data reported are of various quality, and incomplete and
unclear reporting is common [113, 114]. This is worrying, but consistent
with our findings (Paper III).
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Ringdal et al. explored the comparability of Scandinavian trauma
registries and found that although more than 200 different data points
were collected, most lacked precise definitions and only 16 data points
could be considered as similar enough to perform reliable comparisons
of the quality of patient care [59]. Furthermore, inclusion criteria were
not uniform [59]. Scandinavian p-EMS are quite similar [2], and
collaboration is feasible, but the diversity of variables demonstrated by
Ringdal et al. [59] complicates joint research of routinely collected data.

Precise definitions of variables increase accuracy and allow comparisons
[59]. If routine data could be collected in a rigorous manner, with high
compliance and high completeness rates, quality of retrospective studies
could be increased. In Paper I, we found the use of a template to be
feasible in p-EMS and argue for using a template for data collection to
increase quality of retrospective data. However, to increase the
feasibility of a template, a clearly defined data dictionary is needed, and
efforts must be emphasized on motivation and implementation to
increase completeness rates.

P-EMS provide goal-directed advanced therapy in a challenging
environment [54]. Treatment and diagnostic options in p-EMS are
increasing [100, 104, 105, 115-119] and to identify interventions that
improve outcome when performed on-scene is important. Equally
important is to find out which interventions should not be performed on-
scene because the risk of complications is too high or because outcome
is significantly improved by fast transport to definitive care [54]. Various
scientific methods are needed to increase the evidence base in p-EMS
[120]. RCTs are often described as gold standard, but few studies are
randomized in p-EMS [121]. Randomization is challenging due to the
nature of the emergency care and studies are often resource demanding.
Also, the external validity of RCTs may be low [120]. Due to treatment,
legal and governmental requirements, data is already reported for all
missions, but this data is usually not adapted to research. To increase
research possibilities, we should utilize routinely reported data to a
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greater extent. However, the data must be clearly defined and customized
to fit its purpose.

Initiatives to increase quality of health research also involves the use of,
and adherence to, reporting guidelines as described by the Equator
network (e.g., STROBE, PRISMA, SQUIRE, RECORD etc.) [122].
Adhering to such guidelines is also relevant for p-EMS research and
reporting in accordance with the guidelines should be demanded by
scientific journals in order to increase the quality of reporting.

5.1.2 Accuracy

We have defined accuracy as “the extent to which registered data are in
conformity to the truth.” [45]. This emphasize that decisions based on
inaccurate data, involve a risk for erroneous conclusions to be drawn.

We addressed accuracy through Paper II and Paper III. It was important
to reveal whether a reliable pre-event ASA-PS can be reported already
on-scene because comorbidity information is not readily available in p-
EMS. The findings in Paper II showed that we can use the pre-hospital
pre-event ASA-PS for reporting comorbidity in p-EMS. However,
assessment of pre-event ASA-PS for unconscious patients remain
challenging. Ideally, p-EMS should have access to patient journals on-
scene. Several countries have introduced summary care records (SCRs)
which are electronic records providing access to important patient
information [123, 124]. Access to SCRs may increase precision of pre-
event ASA-PS scores and enable reliable scores of unconscious patients.
However, access to SCRs is still not readily available in p-EMS.

The presence of comorbidities affects outcome in critical care [125, 126]
and comorbidities are important for risk adjustment when evaluating pre-
hospital interventions [70, 71, 75, 78, 127]. When comparing patients
without comorbidities (ASA-PS 1) to patients with comorbidities (ASA-
PS 2 or ASA-PS 3-4) a study found that unadjusted odds ratio (OR) for
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death increased (OR 2,11 and 5,69 respectively) [128]. To include an
accurate measure of comorbidity may allow better outcome prediction
for p-EMS patients, thereby aiding decisions and research. A patient with
pre-event ASA-PS 4 has a different physiological base than a patient
with a pre-event ASA-PS 1. Recognition of comorbidity may aid triage
decisions and determine threshold for, and timing of, interventions and
physiological targets [75, 129]. E.g., threshold for invasive monitoring
on-scene should be lower for fragile patients with a high comorbidity
burden [129].

Tailored treatment is common in hospitals and stratification on
comorbidity for individualized treatment is equally relevant in p-EMS
[72, 125, 130]. Different comorbidity measures exist [131], but no
comorbidity measure is agreed upon as standard in p-EMS. We chose to
include the pre-event ASA-PS as a comorbidity measure because the
scale is well known and already included in p-EMS templates [64, 65].
The ASA-PS is a subjective index of a patient’s overall health status, not
based on specific diagnoses. The scale was originally designed for
statistical analyses and to standardize terminology [76, 77]. Other
comorbidity indices, e.g., Charlson Comorbidity Index [132] and
Elixhauser score [133] are based on age and a set of predefined
diagnoses. Because access to hospital journals is restricted in p-EMS,
scores based on defined diagnoses are considered unfeasible in p-EMS.

The ASA-PS did not originally attempt to describe operative risk, but the
scale has been shown to correlate well with overall surgical mortality and
mortality after trauma [75, 78, 79]. We have used the pre-event ASA-PS
in a mixed p-EMS, with both medical and trauma cases. Whether pre-
event ASA-PS correlates with mortality in a mixed p-EMS population is
not known and must be explored.

Paper I1I focused on the accuracy, completeness and capture of reporting
of GCS and SBP, aiming to depict the quality of GCS and SBP reporting
in p-EMS studies. GCS and SBP are core physiological variables
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commonly reported [114]. We concluded that that reporting of GCS and
SBP in scientific papers was heterogeneous and of substandard quality.
Inaccurately reported variables complicate comparisons and may affect
the accuracy of research results.

Repeated measures of vital parameters in p-EMS are important because
they may allow for understanding of the physiological changes and
responses to treatment for each patient. Physiological changes may also
serve as a surrogate measure for p-EMS performance [25]. Scoring
systems such as the Mainz Emergency Evaluation Score (MEES) can
quantify physiologic changes [92]. The MEES scoring system consists
of seven variables (GCS, heart rate, hearth rhythm, SBP, respiratory rate,
arterial oxygen saturation and pain). When reported at two different time
points, changes in MEES (AMEES) can be calculated and describe
whether the patient physiology has improved (AMEES 2> 2),
deteriorated (AMEES < 2) or remain unchanged (AMEES -1 to +1).
Thus, using the MEES scoring system provides an objective measure of
physiological changes, facilitating outcome research [25]. We
emphasized this in the updated template (Paper IV) by requesting
physiological measurements at two different time points; when
physicians arrive at patient side and at handover to the receiving medical
facility.

Interventions performed on-scene will influence both GCS and SBP and
to rationally decide whether study results are comparable, we need
precise descriptions of the variables. This also applies to categorization
of patients within a study. E.g., if vasoactive medication was
administered, we need to know whether the SBP was measured before
or after this intervention, as timing of measurement may yield
significantly different results. To be useful for research purposes, the
timing of measurements must be standardized. In the systematic review
(Paper III), we found that timing of measurements was often not
reported. One example includes whether GCS and SBP were reported
before or after interventions. This was reported in 29% and 48% of
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studies respectively. When timing of measurements is not known, or
inconsistently reported, comparisons are difficult.

Reporting an accurate GCS is particular challenging when a patient is
sedated or intubated because some or all components of the scale are
untestable. A standard method for reporting GCS for sedated or intubated
patients is not yet agreed upon in p-EMS. To enable accurate
comparisons, regardless of method applied, the method selected must be
reported. Most studies did not describe how GCS was reported when a
patient was sedated or intubated (Paper III). Changes in GCS are
important to evaluate effect of treatment and deterioration of patient
state. Teasdale et al. recommend reporting each of the three GCS
components (eye-verbal-motor) separately and assign the designation
“not testable” listed with reason for all untestable components [134].
This approach will allow for comparisons of the GCS components
possible to assess and we consider the method reasonable because it
facilitates a reliable comparison of patients. However, regardless of how
assessment of GCS is handled after sedation and intubation, the
documentation approach must be reported.

5.1.3 Completeness

We defined completeness as “the extent to which all necessary data have
been registered on registered cases” [45]. Complete data is not always
present and different techniques for handling of missing data (e.g.,
complete case analysis, imputation) exists. However, complete data
always outperform incomplete data and we should continuously strive to
increase completeness rates [135, 136].

We assessed completeness in paper [ and paper I1I and we found varying
completeness rates reported in the literature (range 35-100%) (Paper I1I).
More than half of the studies reporting GCS and SBP in p-EMS failed to
report completeness rates (59% and 56% respectively).
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A common objection to complete p-EMS data is the complexity of
collecting complete data in an operational p-EMS context. This is in
contrast to our findings (Paper I). We assessed different operational
contexts to explore which factors affected data capture the most and
except from short missions (missions with a duration of less than 20
minutes), completeness rates were high for all operational contexts.
Especially missions with severely sick or injured patients are often
reported to have missing data, explained by the assumption that
physicians do not have time for data collection. We found high
completeness rates for severely sick or injured patients when a focused
data collection method was used (Paper I). Furthermore, physiological
variables are reported to be the most missing variables in scientific
papers [111, 112]. We found that rate of documented physiological
variables in p-EMS almost doubled when a focused data collection was
used (from 46% with a standard documentation method to 88% with
focused documentation) (Paper I). The findings point towards motivation
and training as main reasons for low completeness rates, not mainly
operational issues. Training may increase adherence to guidelines and
awareness of reporting [67, 137]. Motivational efforts are often closely
related to an understanding of why a task is important and what we get
out of it. This requires continuous feedback and highlighting of results
that describe how we can use the documentation to improve patient care.
Research and quality improvement initiatives of local data may increase
motivation. Thus, efforts to increase motivation and training are maybe
the most effective methods to increase completeness rates.

The updated template increased the number of variables compared with
the original template (Paper IV). This may have implications for the
completeness rates. Although we, based on the lessons learned from the
feasibility testing of the original template, consider high completeness
rates to be achievable also for the updated template, an increased number
of variables may induce documentation fatigue. Part of the increased
number of variables can be explained by different numbering. E.g., in
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the updated template, breathing-related procedures and circulation-
related procedures have their own main variable number while in the
original template these variables are reported as sub-variables to a joint
main variable. The first section, “Fixed system variables” was increased
from 9 to 25, but the variables are intended for annual reporting and will
thus not increase the workload during a mission. The following sections
(2-5) have increased the number of variables from 22 to 48 thereby
increasing the workload. Although they are possible to report, not all
variables seem relevant for every mission. E.g., to collect all
physiological variables at two time points for search and rescue missions,
when a person is found in a good condition, may not be relevant. This
has been taken into account by enable reporting “not recorded” for all
physiological variables. To report “not recorded” will not give complete
physiological data but can give a high “pseudo-completeness”. Ideally,
the reason for reporting “not recorded” (e.g., not relevant, not time to
measure, forgot to measure) should also be recorded to identify how
documentation can be improved. For other variables, such as whether a
procedure was performed or not, it is highly relevant to include “none”
or “not relevant” to increase completeness rates. The original template
(Paper I) did not enable reporting of “none or “not relevant” for two
variables, resulting in low completeness rates unable to distinguish
between whether a procedure was not performed or not reported. Such
“flaws” in template design must be monitored, e.g., by feasibility studies
who can reveal such design impacts. Templates must be modified
accordingly.

To increase completeness rates, it is possible to make reporting of
variables mandatory. In Finland, mandatory documentation was
introduced for some of the event operational descriptors and for all
process mapping variables (Paper I). Physicians were not able to end
registration of the case before the mandatory variables were reported.
This strategy increases completeness rates and may be valuable in p-
EMS. However, using mandatory variables requires selecting the right
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variables. Physiological variables and time variables are not suitable for
mandatory reporting because if you have forgotten to measure e.g., a
blood pressure, you will have to report a false value to end registration.
Such data fabrication will have the potential to introduce reporting bias.
Mandatory reporting should rather be used for e.g., documenting
whether procedures were performed or not, to describe the structure of a
system or the competence of a crew. For selected data, mandatory
reporting may be valuable.

5.1.4 The use of templates for documentation

Development of p-EMS has been an uncoordinated process and services
have been developed through local initiatives. Furthermore, all p-EMS
are adapted to national needs, resources and guidelines. This has created
a myriad of different p-EMS variations, regarding operational issues,
staffing and medical treatment available. However, patients are suffering
from similar diseases or traumas regardless of location. Patient
physiology follows similar pathways after trauma or disease regardless
of where the patient is situated. Because several diseases and traumas are
relatively rare, we argue that cooperation between services and countries
is necessary to capture enough cases and data to generate research with
enough power to conclude. However, when p-EMS systems are
heterogeneous, we must minimize or exclude the effects of
organizational and operational issues to determine what gives the best
outcome for the patient. To use a template for reporting data may enable
us to take into account the differences between services when comparing
them and templates for reporting uniform data are therefore valuable. We
therefore believe that the updated template (Paper IV) is relevant and of
interest for most p-EMS.

Scientific papers often conclude that comparisons were difficult due to
differences in data variables [59, 60]. The diversity of variables reported
is comparable to our findings (Paper III), and the absence of
unambiguous definitions complicates joint research [57, 59, 60, 138].
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The use of templates does not guarantee uniform variables because of
local adaptions [57, 138]. When we compared data from Finland and
Norway (Paper I), a work-intensive job was needed to standardize
categories because of local adaptions and differences in data formats. To
allow accurate and rapid comparisons, variables must be unambiguously
defined and registered in the same data format for easy export. This is
achievable, but it requires strict adherence to variable definitions.
Furthermore, a comprehensive data dictionary is mandatory to enable
precise and accurate registrations. A common objection by professionals
and stakeholders for the use of templates is that they do not find all
variables relevant and they want other or additional variables included.
We argue that this does not contradict the use of templates. As long as
all template variables are uniformly reported, additional variables can be
freely added and reported locally if desired.

5.1.5 Automated data capture

Today, paper registrations which are digitized in retrospect are common
in p-EMS [36]. This method for documentation of the patient course can
affect the data quality in several ways.

Firstly, documentation on paper is challenging because of weather
conditions. Rain and snow restrict documentation on paper on-site.
Secondly, operational conditions can impact documentation. E.g.,
patients at remote locations may need to be carried on a stretcher before
being loaded into the helicopter. During the stretcher transport, the
patient is often monitored or even ventilated, but documenting at the
same time is often not possible because the physician also must help to
carry the stretcher. Thirdly, severely ill patients pose a huge workload on
physicians during transport and sometimes patient care must be given
priority over documentation.

As described earlier, physiological variables are among the most missing
variables in p-EMS [111, 112]. Automated data capture may potentially
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increase both accuracy and completeness of physiological variables [25].
Automated data capture is common in the operating room and
technology for using it in p-EMS exist. Automated data capture from
monitors may decrease the workload, but custom tools for data collection
are needed. We must also be aware of erroneous registrations, e.g.,
vibrations may affect measurements en-route.

The need for custom tools and automated data capture has been
actualized by the Covid-19 pandemic. Pens and paper used for data
capture, while the physician is simultaneously performing patient care,
increases the risk for contamination of the documentation tools. An
electronic device with automated data capture from monitors, which can
be disinfected after each mission, could both increase data quality and
reduce the risk for spread of infection.

5.2 Limitations

The studies included in this thesis have used different methods and
different limitations adhere to each method. A limitation to Paper I is the
low number of cases reported by some of the physicians. The registered
cases ranged from 4 to 40 per physician, on average 8 cases were
registered per physician. Because the physicians were evaluated as a
group (not individually) we argue that the number of cases remain
acceptable. To better depict reasons for missing data, we could have
included a questionnaire exploring this.

Specific limitation to Paper II is the selection of participants. We did not
quantify the effort each pre-hospital physician put into data capture for
the pre-event ASA-PS scores. For some of the participants, the number
of assigned scores were low and this may have influenced their kappa
scores inducing inaccurate results. The study was performed in an
anaesthesiologist-staffed p-EMS, but it remains unknown whether the
results can be transferred to a non-anaesthesiologist p-EMS.
Furthermore, patients who died prior to hospital arrival were excluded.
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These patients are among the most severely sick or injured patients and
they may have a substantial comorbidity burden. Omitting these patients
may have overestimated the rate of agreement in this study.

Selection bias is a possible limitation to Paper III, e.g., erroneous
exclusion or inclusion of studies in the systematic review. Likely, we
failed to identify all relevant studies through our search strategy. This
was demonstrated when performing the review; five studies were
identified by chance. We attributed this to indexing of studies, but it may
also be due to the search terms chosen. The quality appraisal items were
defined by the authors and their transportability may be questioned.
Information from the studies was subjectively interpreted, this can have
introduced reporting bias.

Limitations to Paper IV include selection of participants. Our inherent
tendency to recruit experts similar to ourselves may have introduced a
selection bias. Furthermore, the number of participants (9 to 11 experts)
was low. There is no agreement in the literature regarding participants in
a Delphi study [139, 140], but a panel size of 6-11 has been suggested
[107, 109]. We therefore considered 9 to 11 experts as acceptable. The
risk of selection bias due to favouring of certain proposals were
minimized as all responses from participants were handled by a
coordinator and de-identified.

5.3 What is new and interesting with this work?

This thesis indicates that it is feasible to use a template for documentation
in p-EMS, thereby challenging the conception that completeness rates
are low in p-EMS due to operational conditions. We identified template
design and motivation to be important factors for high completeness
rates. Furthermore, the thesis highlights the importance of clear variable
definitions and training to maintain high completeness rates over time.
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This thesis also indicates that a reliable pre-event ASA-PS can be scored
already on-scene. To our knowledge, this has never been described
earlier. We therefore believe that the full-scale ASA-PS should be
implemented for reporting of comorbidity in p-EMS, thereby potentially
improving p-EMS outcome research.

We have also highlighted that documentation in scientific papers are
variable and often substandard, complicating joint research and
comparison of results. We have updated a template for reporting in p-
EMS which we believe, if widely implemented, may generate uniform
data and facilitate future research.

5.4 Who is this work useful to?

Most importantly, this work is relevant for the p-EMS patients. By
providing a fundament for high quality data collection, quality of
documentation may increase. Improved documentation quality may
further increase quality of research and enable us to increase the evidence
base for how to improve patient outcome. To continuously strive for
improved patient outcome should always guide priorities in health care.
Awareness among health care professionals (e.g., p-EMS physicians) of
the importance of documentation can further increase documentation
quality.

The work is also useful for p-EMS themselves to ensure deliverance of
appropriate care, adherence to predefined standards, fulfilment of
medicolegal requirements and development of procedures and medical
capacities. Furthermore, high quality documentation is a backbone for
operational issues in the delivery of p-EMS. For medical directors or
stakeholders, high quality documentation can serve as a driver for
important system decisions regarding staffing, operating hours, p-EMS
deployment, disaster response etc. This has implications for the entire
community regarding time to treatment and the capacity of p-EMS.
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6 Ethical considerations

The Norwegian Regional Committee for Medical and Health research
ruled that Study I did not need formal approval (REK 2013/397b). In
Finland all data was fully anonymized, and due to national regulations,
no approval was needed. Each hospital district gave individual
permission for data collection at each base in Finland (ID 85/2015,
R16502, J4/16).

Study II was approved by the Regional Committee for Medical and
Health Research Ethics in Western Norway (ID 2016/556). The
committee ruled that no formal consent was necessary and exemption of
consent for all patients was approved.

Study IIT was a systematic review and no approval was needed. The
study was registered in PROSPERO prior to conducting the literature
search (ID: CRD42016040031).

Study I'V was a consensus process with experts who agreed to participate.
The Regional Committee for Medical and Health Research Ethics in
Western Norway (REK 2017/2498) considered the study protocol. They
ruled that no ethical approval was needed. The Privacy Ombudsman
(NSD 58762) considered the project not to include personal information
and thus, there was no duty of notification and no approval was needed.

6.1 Ethical issues and dilemmas

In Study I we maximized data collection in Norway. Because all
physiological data are commonly not collected twice for all patients there
was a slight possibility that we by measurements would reveal pathology
that we normally would not have found. This was particularly relevant
for ECG findings. To handle incidental pathological findings, we
instructed the physicians to follow up eventual findings by referral to a
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relevant specialist for further investigations. No incidental pathological
findings were identified during the study period.

In Study II, exemption of consent was approved for all patients. The
general rule is that patients included in research shall give their consent
to participate. In p-EMS this is usually not possible to achieve because
the patient is severely ill or injured and thus unable to provide an
informed consent. Studies involving the p-EMS population must always
consider the potential disadvantage the study poses on their participants.
In this study, three in-hospital anaesthesiologists had access to patient
information to score pre-event ASA-PS. Regardless of this study, the
anaesthesiologists have a duty of confidentiality and information about
patients will never be shared. The disadvantage of being included was
thus minimal. The Regional Committee for Medical and Health Research
Ethics considered the disadvantage of being included in this study as
negligible for each patient.

To protect the anonymity of the participating experts in Study IV, we
used a coordinator for communication with the experts. The researchers
did not at any time know which participant gave which answer. If
participants have controversial opinions or opinions that differ from the
majority, this can sometimes be difficult to a claim because participants
are afraid of judgement. Anonymity ensures honest feedback.

6.2 Data sharing

6.2.1 General Data Protection Regulation (GDPR)

The European Union (EU) started their work with the GDPR [141] in
2012. Their aim was to create uniform regulations for person data in the
whole Europe, e.g., to ensure that citizens had easier access to their own
data and the right to have data deleted. The regulations were introduced
in 2018. Unfortunately, the EU failed to agree on a common framework
for the processing of personal data for research. Currently, researchers
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must be aware that there may be differences between regulations among
different countries. To succeed with joint research, a substantial work to
adhere to the current and local regulations are needed. How this will
impact the implementation of the updated template is currently not
known but should be addressed.
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7 Conclusions, implications, further
perspectives

7.1 Main conclusions

In this thesis we found that high completeness rates are available for
reporting in p-EMS and that a reliable pre-event ASA-PS can be scored
already on-scene. Furthermore, we found reporting of GCS and SBP to
be heterogeneous in scientific studies. We have created an updated
template for reporting in p-EMS. The updated template is a relevant
framework capable of achieving our main aim; to increase quality of
routinely reported data in p-EMS.

Pre-hospital critical care is a continuum, not a separate part of the patient
course. A robust information system must be able to include data from
several sources and to implement them to describe the complete patient
course [142]. Uniform data collection and standardized evaluation is a
prerequisite for high-quality outcome research, and we should
continuously strive for improvements. However, the data collected
should be linked with in-hospital and outcome data to get a detailed
description of the complete patient course.

7.2 Future perspectives

Additional objectives for this project include creating a data dictionary
and then work for implementation of the updated template in Norway,
followed by implementation in all Scandinavian countries. Later, we will
work for implementation of the updated template in Europe and creation
of a common register for all p-EMS patients in Europe. Currently, no
such register exists, and each national service manages its own data. If
automated data capture from monitors could be directly imported into a
common database, this would provide an unique opportunity for research
and possibly enable us to answer the question of which advanced

67



Conclusions, implications, further perspectives

interventions are essential on-scene. However, substantial work to
adhere to the current regulations is needed to succeed. Furthermore, we
should increase number of epidemiological studies by use of template
data. We still lack knowledge of organizational and operational issues
for most p-EMS.

A recently published systematic review describing number of trauma
related research papers in the Nordic countries showed that only 40/844
(5%) of papers were collaborative studies across borders [121]. Because
Scandinavian countries have many similarities, implementation of a
common template with unambiguously defined variables may increase
joint research. This may further increase knowledge of p-EMS effects
and increase quality of care.

The updated template requests physiological data from two different
time points; when arriving the patient and when the patient is handed
over to the next level of care. In addition, the lowest SBP and SpO2
values are included for registrations. In TBI research, a SBP under 90 is
correlated with worsened outcome for patients with brain injury [143]
and it can be argued that the “dose” or time period with low blood
pressure matters. Measurements at two time points is an improvement
over single measurements, but ideally continuous measurements should
be standard to depict a trend. In the field of new-born resuscitation,
researchers revealed the normal heart rate during the first five minutes of
life due to early, continuous measurements [ 144]. The findings changed
the guidelines for resuscitation of new-borns. P-EMS are able to measure
physiological variables at an earlier time point after trauma than in-
hospital physicians. Documenting every single measurement within the
patient course with early, automated data capture in p-EMS may enable
us to study continuous physiological developments as early as possible
after a trauma. Early measurements may increase the understanding of
the patient course. The feasibility of automated data capture in p-EMS
should be further explored.
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Since the first Utstein template for cardiac arrest was created in
1991[33], several templates for other areas in critical care have been
developed [31, 34, 64, 145]. Each template has been developed through
separate expert consensus processes without any overall thought,
cooperation or control. To make all the templates more relevant they
should be combined, with uniform variables and definitions across
templates. Not all variables are relevant for all cases, but technology
selecting relevant variables when entering a preliminary diagnosis into a
digitized registration form is available. When combined, the added value
may be substantial and documentation fatigue will be minimized.
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Abstract

Background: Comparson of services and icentification of factors important for favounble patient outcomes in
emergency medical serices (EMS) i challenging due o different organiaaion anc guakty of data. The purpose of
the pre<ent sudly was to evaluate the feasibality of physician-staffed EMS (p-EMS) to collect patient and system level
data by wsing a consensus-based remplace.

Methods: The study was an meamational mudiicentre obsenational study, Data were collectad accotng 1o a
templaze for undoon reponng of daca fiom p-EMS using two different data collection methods; 4 standard and a
focused data collection method. For the standard data collection, cata were extracted metrospectively for one year
from all FinnHEMS bases and for the focused daa collection, data were collected prospectively for six weeks from
four selected Norwegian pEMS bases. Completeness rates for the two data collection methods were then
compared and factors affecting completeness rates and template feasibility were evaluated. Standard Chi-Square,
Fisher's Exact Test and Mann Whitney U Test were used for group companson of categoncsl and continuous data
tespectively, and Kolomogormoy-Smimoy 1est for compaion of distnbuasional propesties

Results: All missions with patient encounters were Included, kaving 4437 Hantsh and 128 Norweglan missions
ehgible for analysis Vanable comgpletenass mites ndicated that physiological vanables were ket documented.
Information on pain and respiratory rate were the most frequently messing varables with a standaed daca collection
method and systolic Blooa pressure was the most missing vanable with 3 focused dama collection method
Completeness mses were sindar or higher when patients were considered severely ill or injured but were lower for
misslons with shon patient encounter, When a focused data collaction methad was used, complateness ates were
higher compares 10 a standxd cata callection method,
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result in reduced cata captuse.

Data collection,

Conclusions: We found that a focused data collection method ncreased data capture compared to 3 standard
cata collection method, The concept of wsing a template for documentation of pEMS data is feasible in physician-
staffed services in Findand and Norway. The greacest deficiencies in completeness rmes were evident for physiologicdl
parameten. Shom missions were associated with lower complatensss rates wheneas severe line<s of Injury did not

Keywords: Critical care, Ememency medical senices, Pre-hospital emengency care, Feasibiliey studies, Documentasion,

¥ for pre-hospital critical care exist worldwide,
but emergency medical service (EMS) systems differ in
resources, organizational and operational models; from
simple systems providing basic life support to sophisti-
cated systems providing critical care [1-10),

Treatment and diagnostic options in pre-hospital care
are increasing and several in-hospital techniques are cur-
rently being applied in the pre-hospital setting [10-14].
To enable more point-of-care diagnostics and Increase
in advanced interventions, some EMS systems, especially
in Europe and Australuasia, have introduced helicopters
and rapid-response cars staffed with specially trained
physiclans (10, 15). The effect of physician-staffed EMS
(p-EMS) is debated and studles report contradicting re-
sults [16-28]. A substantial challenge to assess quality of
health care is lack of uniform documentation, this is also
pertinent to p-EMS {29, 30].

The concept of consensus-developed condition-specific
datasets has proven useful for research and quality assess-
ment i several aneas of eritical care [30-33). To evaluate
the effect and efficiency of p-EMS, a template for uniform
reporting of data from p-EMS was published [34]. How-
ever, to implement a template for documentation, feasibil-
ity of the template to collect the requested data in the
context intended should be demonstrated |29, 35-39].

In Scandinavia, p-EMS is well established, and services
are relatively similar, thus joint research efforts may be
valuable |5, 34]. Finland is currently the only country
where the template for documenting and reporting from
p-EMS is implemented, thus the only country able 1o
provide routinely collected template data. To evaluate
template feasibility, we wanted to compare two different
data collection methods in two similar systems. P-EMS
in Finland and Norway employ the same opetational and
medical concept and differences between services are
mainly seen in time variables, patient volume and service
area [5]. We considered comparison of Finland and
Norway to be feasible: thus, we decided to incude these
two countries for the present study,

The aim of the present study was to evaluate the feasi-
bility of pre-hospital physicians to collect patient and
system level data by using the template for uniform
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reporting of data from p-EMS [34], comparing data col-
lection from a standard to a focused data collection
method.

Methods

Study design

The study was an international multicentre feasibility
study including two physician-staffed pre-hospital ser-
vices. As the aim of the study was to examine the feasibil-
ity of collecting template data in a standard operational
pre-hospital context, we designed a two-method collection
protocol. We hypothesized that by using a dedicated and
motivated group of physiclans (focused data collection
method), we would achieve a robust indication of whether
the template data were possible to collect in general. By
comparing data collected with the focused collection
method to routinely collected data (standard data collec-
tion method) we could assess whether both methods were
feasible, or If data collection was feasible for specially dedi-
cated physicians only.

For the standard duta collection method, data from the
five p-EMS bases administered by FinnHEMS (the na-
tional operator of p-EMS in Finland), covering a total
population of 3.7 milllon inhabitants, were extracted from
their database for a period of 12months (March 2013
through February 2014), The physiclans were not in-
formed that data were extracted, thus completeness rates
represents routinely collected data for FinnHEMS.

For the focused data collection method, template data
were collected prospectively for six weeks in Norway
(January through March 2014) by 16 physicians from
four p-EMS bases, cavering a total population of 1.75
million inhabitants. Each participating  physiclan  was
asked to collect template data as complete as possible
on a predefined form and all physicians were informed
that this was a study of completeness rates. Emphasis
was on keeping the data collection period short to avoid
study-fatigue. Data were placed in standardized categor-
jes and data sets from Finkind and Norway were then
merged.

Feasibility of the two data collection methods were

d comparing ph rates on several
variables. Varables that proved difficult to collect were
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identified and reasons for different completeness rates
were sought by companng completeness rates for differ-
ent patient groups and operational settings. Data were
stratified according to medical problem, p-EMS escort
to hospital, severity of the patient’s condition, patient
age, time from p-EMS arrival on scene to delivery at
hospital and mode of transportation.
Strengthening the Reporting of Observational Studies
in prdemlology (STROBE) [40] and Standards for Qual-
nt R Excellence (SQUIRE) [41]
guhidimn were consulted when drafting the cript

Fage 3ol 12

Exact Test and Mann-Whitney U Test were used for
group comparison of categorical and continusous dita
Kolomogorov-Smimav test [42] was used for comparison
of distributional properties. Data were analyzed using IBM
SPSS statistics version 22 and R3.1.0

Results

Study material

FinnHEMS submitted data from 12486 missions. Of
these, 8049 (64%) missions were excluded due to no pa-

Data variables

The template for data collection consists of five main
sections [34]. The first section, “Fixed system variables®
contain data about service area, organization and activa-
tion criteria and is identical 10 all missions for each base,
hence this section was not included in the study. The
secand section, "Event operational descriptons”, contain
time data, data on dispatch and type of transportation.
The third section, “Patient descriptors”, contain patient
data, data on patient physiology and medical problem,
The fourth section, "Process mapping data®, contain data
on medication and procedures performed during the
mission and the fifth section, "Outcome measures”, con-
tain data on mission outcome. A full description of all
varfables is provided in Additional file 1. Physicans in
Norway were instructed to register event operational
and patient descriptors, process mapping and outcome
measures, In total 33 variables were registered. Informa-
tion on gender was omitted to de-identify patients. Fur.
ther, the outcome measure “Physiological improvement”
was also omitted, as this is a proposed quality indicator
yet to be validated. The corresponding variables were ex-
tracted from the FinnHEMS datal For the d
data collection method, all process mapping data and
&ummnmviam.qwmdmuhofdhpauh
comorbidity and medical problem were d
npurlommpl:lepwunmoxdsl’olthufumd
data collection mothod, no variable was mandatory.

Statistical analysis

The two data collection methods were compared by com-
paring completeness rates on several vartables. Variables
that proved difficult to collect were kentified and reasons
for different completeness rates were sought by comparing
completeness rates for different patient groups and oper-
atlonal settings. Data were stratified according to medical
problem, p-EMS escort to hospital, severity of the patient's
condition, patient age, time from p-EMS arrival on scene
to delivery at hospital and mode of transportation. Cat-
egorical data are presented as counts (n) mdpmpotﬁom
(%) while continuous data ane p | as medi

tent (supervision or advice only or due to a
concurrent mission, weather or technical conditions),
leaving 4437 (36%) missions eligible for further unalyses.
Norwegian p-EMS submitted data from 177 missions.
Of these, 49 (28%) missions were excluded because of
no patient encounter (due to weather or technical condi-
tions), leaving 128 (72%) missions eligible for further
analyses, The physicians in Norway registered on aver-
age 8 forms each, which is 1-2 forms per shifi.

Patient and mission characteristics

Patlent and mission characteristics are summarized in
Table L In both countries the majority of dispatehes
were for medical missions, Finland had more trauma
dispatches than Norway but fewer inter-hospital trans-
fers. In both countries, trauma was the single most com-
mon medical problem, followed by cardiac arrest in
Finland and chest pain in Norway. In Finland, p-EMS
physicians were transported to the scene by helicopter,
but most pat were ported to the hospital by
ground ambulances accompanied by the p-EMS phys-
iclan. Most Norwegian patients were transported to the
hospital by helicopter. Finland had significantly longer
median on-scene time and median time from origin call
to patient arriving hospital compared with Norway, but
there was no difference in transport time or time from
when call was received ot the emergency medical com-
munication centres to p-EMS arrival at scene. Signifi-
cantly more advanced procedures were performed in
Fintand compared to Norway, but there was no differ-
ence in the number of patients receiving medication.

Completeness of patient-level core data
With the standard data collection method, all 13
mandatory variables were 10X% complete (Table 2) whike
further four of the variables were >80% complete. Ten
variables had < 50% completeness. Six out of ten physio-
logical varables (first and Last value of heart rate, systalic
blood pressure, heart rhythm, oxygen saturation and re-
spizatory rate) had < 50% completeness. With the focused
data colediou method, seven variables were 100%
and Il 29 vartables were > 80% complete

interquartide range (IQR). Sw\dtd Chi-Square, Fidm’n
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Table 1 Patient and mission chasacterstos Table depicts number of missians with regutesed varlables and percenat of registerad

variables Continued

e Nerwdy pvslue’
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Pavems ghven skher MATCHION, AAVINCed DIOORCUNES Of DOCh HE N 81 (63w < Q001

® mmuwmnmmutnhmodn

ASLFS: Aewerican Society of A b
HOR intwr Quaesile Nange
varlables reporting first and last systolic blood pressure, all
physiological variables were > 80% complete.

Completeness rate and patient characteristics
Completeness rates were affected by dinical problems
encountered and mission characteristics. Significantly
more variables were collected with a focused data collec-
tion method than with » standard data collection
method, both for different medical conditions, when pa-
tents were severely il or injured and when patient care
wiss bess than 20 min. An additional file (Additional file 2)
depicts our definition of a severely ill or injured patient.
More variables were collected with focused data collec-
tion, regardless of transport mode. Completeness rate
varlations among different clinical problems are depicted
in Figs. 1 and 2 and Table 3.

When comparing different patient groups for each
data collection method, we found that for both methods,
significantly less varfables were collected when patient
care was less than 20 min than when patient care was
more than 20 min. Further, to be escorted by a physician
to hospital resulted in more reported variables than
when patients were treated by physicians onescene and
transported without physiclan. For children under 10
years of age, less vartables were collected than when pa-
tients were older. Transport by helicopter resulted in
significantly higher completeness rates with a standard
data collection method, but there was no significant dif-
ference regarding transport mode with a focused data
collection method. With standard data collection, signifi-
cantly more variables were collected when patients were
severely ill or inpured compared to not severely ill or in-
jured patients. There was no significant  difference
mnplhaepaﬂmlpwpnwﬁhalocusddahcoﬂec
tlon. Differences in comy rates g different
pathent groups with the two data collection methods are
summarized in Table 4.

Discussion
When efforts are optimized, p-EMS can achieve high
completeness rates in collecting prospective data using a
template. Motivation and focus on documentation, ra-
ther than operational context, seems to affect data com-
pleteness rates most.

Lack of documentation is often highlighted as a limita-
tion for research in emergency medicine, especially for
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retrospective registry studies [5, 35, 43-45]. Putting at-
tention to increase the quality of routinely collected data
may enable such data to be an important and effective

w0 itor and pate services. As such, strat-
egles 1o increase data capture should be sought (30, 43,
45-48). Training programs may increase data capture,
most likely by increasing attention to documentation
{43, 48]. In our study the effect of motivation was evi-
dent, where significantly more data were registered with
a focused data collection method than with a standard
data collection method. Feedback on how high-quality
research or quality assurance will benefit from complete
data registration can make physicians more aware of the
importance of data registration, thereby increasing data
capture.

Echoing our results, several studies have found physio-
logical variables to be the least documentixd varfables
[#4, 45, 49). Laudermilch et al. [$4) found that 28% of
patient records had missing physiological data and Ber-
grath et al [45] reports vital parameters necessary to
document Mainz Emergency Evaluation Score (MEES)
0 be present at two time points in only 31.08% of pa-
tients. Gravel et al. reports from the paediatric popula-
ton that high rates of vital signs data are missing [50]
With & standard and a focused data collection method,
48 and 85% of physiological variables were registered, re-
spectively, indicating that high completeness rates are
achievable. However, physiological data  were not
complete, even with a focused data collection method.
Good clinical assessment depends on cotrect evaluation
of vital signs; thus, documentation of physiological vari-
ables is important [48, 50] and strategies for improve-
ment of reporting shoukd be sought.

Physiological data chunge according to patient state
and repeated registrations of the same variable capture
trends and reveal changes in patient condition and the
effect of treatment [30-32, 46, 47, 51). The p-EMS tem-
plate requests documentation of physiological variables
at two time points. For all repeated parameters we found
the first value to be more complete than the last value,
thereby complicating intervention comparison and com-
parison of changes in patient state. This s comparable
with the findings of Bergrath et al [45). Medical direc-
tors should emphasize the natmoty requirement for

1 dox tion of | logical par
aMMﬂlh:hopauhu(oy-EMS [52).
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Table 2 Completeness rates for reporting in p-EMS. Table depicts number of missions with registerad viariabiles and percent of
registened variables for standard and focused data colection method
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Tdeally data capture in pre-hospital critical care should
be simple, accurate and fast. For both cohorts, dinical
data are vegistersd on paper during the mission and are
later digitally registered. This process is time-consuming,
and carries @ risk for recall-bias and

5

documentation fatigue. Automated data capture from
monitors may increase completeness rates and is widely

used in anaesthetic services documenting every change

- X

the patient state [53] Implementation of these readily

avallable concepts to the pre-hospital environment
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increasing [54]. Although there are still challenges, auto-
mated datz capture may reduce administrative workload,
improve patient focus and feral of patient doc
tation to the next level of care [54-58].

Laudermilch et al, [#4] suggests that dotasets ore lesy
complete for more severely injured patients and that in-
creased workload reduce data copture. This s in con-
trast to our findings, where data capture was Increased
or remained oqual for patients with a critical condition
(Table 3). Corresponding with our findings, Bergrath et
al. report calculability of MEES to improve with increas.
ing medical severity [45]. Paticnts with minor complaints
might be considered to require less attention and
thereby an increased amount of missing data occurs (49,
59, 60]. However, with a focused data collection method,
we found no differences in data completeness for less
critical patients,

Time availeble for data capture may affect complete-
ness rates. We found missions with less than 20 min of
patient encounter were associated with lower complete-
ness rtes than missions lasting more than 20 min. This
may reflect increased workload. For children below 10
years of age, we found lower completeness rates of vital
P than for pati above 10 years of age. For
less severely (ll or (njured children, ing
P © can be uncomfortable and doctors may be re-
luctant to perform the measurements, resulting In lower
completencss rates,

Categorization of data may increase data capture com-
pared to registering cxact values [59]. In Finland, where
dats were collected by a standard method, the template
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has been modified and pain was reported using a scale
from 1 to 10 Instead of using the original three-parted
scale described in the template; no pain, mod pain
and severe pain, Jennings ot al. [61] recommends the
verbal numerical rating scale to measure pain in the
pre-hospital setting, corresponding with the FinnHEMS
template modification. In Norway, where a focused data
collection method was used, pain was reported secord-
ing to the original template. With the standard data col-
lection method, we found that completeness rates for
data on pain were low while with the focused data
collection method, data on pain were almost complete,
supporting a reduced number of categories to increase
dats capture. However, fewer categories reduce preci-
sion, leading to imprecise estimates, snd must be
welghed against the need for accuracy.

Outcome comparison often adjust for on-scene time,
making low documentation completeness or imprecise
registrations of this variable 2 limitation for research
[62-64]. Eckstein et al. [65] found on-scene time being
documented [n 70% [n a cobort of major trauma pa-
tients. In our study, on-scene time was documented in
56% an 91'% of the cases with a2 standard and focused
data collection method respoctively, indicating that high
completeness rates are achicvable when attention s
directed towards documentation. In Norway, the emer-
gency medical communication centres  automatically
documented the origin time data whercas the response
units registered other time variables on paper or
non-portable devices [59). Due to weather and oper-
ational conditions, paper registration was often not foas-
ible, and variables were often registered in retrospect,
increasing the risk for imprecise registrations. Portable
devices available for registrations on site could further
Increase completeness rates and sccuracy of data,

In our data Finland report significantly longer me-
dian on-scene times than in Norway (22 versus 12
min), still on-scene times are considerable shorter
than reported from German (32min) and  Dutch
(27.2 min) services [66]. For trauma patients, the con-
copt of alming for o pre-hospital time period less
than onc hour ("The golden hour™ and of keeping
on-scene times to not more than 10 min, have been
directional for organization of pre-hospital care [67].
In recent years these concepts have been challenged
[67-69). Harmsen ¢t al. conclude that emphasis
should be on making sure the patient recelves proper
pre-hospital care rather than on getting the paticnt to
hospital as fast as possible [70]. In our data, physi-
cians in Finland arc providing significantly more ad-
vanced procedurcs than in Norway, This may cxplain
the longer on-scene times in Finland. We do not
know, for our system, which advanced procedures
should be performed by pre-hospital physicians to
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improve patient care. However, we believe that uni
form documentation may cnable us, in the future, to
identify procedures beneficial in p-EMS,

All process mapping data (procedures performed, and
medication admini d) are datory in Finland, pos-
sibly explaining the 100% completeness ratex. In
Norway, where no data points are mandatory, complete-
ness vary between 26 and 99% for process data.

Two variables showed particularly low completeness
rates in Norway: “Diagnostic procedures” and “Breathing
~ procedures used”. For these two varisbles there is no
option for choosing “none™ or “not rdevant”, and when
no procedurc is performed these data ficlds will appear
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ay missing, We suggest this to be revised In the
template,

Comparing data from two countrics had some prac-
tical challenges. Although both data collection methods
collected data according to the same template, the dats
were registered in different data formats and in different
language. To be able to comparc the datascts o
work-intensive data management Job was nceded to
standardize categories. Thus, to allow rapid and accurate
comparison we recommend data to be reglstered in the
same dato format. This is achicvable and one might sug-
gest @ digital template with predefined names and aat-
cgorics to be implemented. This means that data, when
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Table 3 Completeness rates per patient growp, operationd
charactesistics and medical conditions. Table depicts percent of
data documented with standard and focused data collecton
method
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valid and that newer data would have yielded similar
results.

In Norway, 16 physicians participated, and each phys-
ician had on average 5 shifts during the data collection
period. Each physician registered on average § cases, this

Standard (% Focuwd (Wi pwsive
Candug arwt “ w < Qoo
Trauma n LS < Q008
Chest pein ] - < Q00!
Sroke ~ 41 < 0008
Auste reursiogy = L2 < Qoat
“everely 4 » ” < Qoot
Care S20min LS < Q001
Transpors: Ambulance bas L < Qo
Transpon: Helcoptet %" L 0002

transformed into statistical analysis software, must have
the same properties, names and limitations to be able to
be easily merged Into the same database and analyzed.
Adaptions where additional variables are included for
local purposes can easily be managed within such a

is on average 1,6 cases per shift. This is a low number if
each physician were to be evalusted individually. Because
the aim of the study was to evaluate the documentation
system, not the individual physican, we find the total
number of cases registered in Norway to be acceptable.
The study was conducted in two similar p-EMS set-
tings in two high-income countries and results may not
be applicable to all other EMS settings. However, docu-
mentation for the study was paper-based, not including
expensive oquipment. The principles for pre-hospital
medical treatment are genenally recognized,
and international expert consensus on important data to
be collected in the field should apply to both low- and
high-income EMS systems. The concept of using a tem-
plate by motivated personnel for data collection may
therefore be applicable to other less resource-intensive

digital template without hampering temp pari-
sons. We believe that simplifying the comparison pro-
cesses by stundardizing data entry will generate more
multi-centre research.

Limitations

The present study has several Bmitations, We did not in-
clude a formal questionnaire to investigate reasons for
missing data, although most physicians in Norway pro-
vided tnformal information regarding this. A questionnaire
could have been useful to discover reasons for registration
failure of importance 1o aid revision of the template. In
Finland, the physicians were not informed about the study
in advance, so the database reflects normal documentation
rates in FinnHEMS bases. In Narway, the Hawthomne of-
fect is an obvious and d effect, wh the risk for
this in Finland &s lower.

The data are from 2013/2014 and this may be consid-
ered old. Howewver, documentation method or organisa-
tion of p-EMS have not changed in either Fintand or
Norway since 2014, thus we believe the results still are

'rIl_A
Finland and electronic patient files cannot be saved un-
loss these varables are registered; completeness rates are
therefore 100%. To compare these with Norwegian data
will not give an idea of what is possible to collect in an
everyday setting or if implementation challenges also
apply for this type of data. Finally, the challenge with
possible fabricated data to finalize registrations must be
addressed,

settings.
af the varfables are mandatory to register in

Conclusions

We found that a focused data collection method increased
data capture compared 1o a standard data collection
method. With a focused data collection method, 88% of
variables were more than 80% complete. The greatest defl-
clencles In completeness rates were evident for physio-
logical parameters. Short missions were associated with
lower completeness rates whereas severe illness or injury
did not result in reduced data capture. We find the tem-
plate for p-EMS feasible but highlight motivation and

Table 4 Comparison of completeness rates for dfferenit patient grouos Table compare different patent groups with standard and

focused data coliection method
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training to maintain high rates of duta capture aftor
Based on the findings in this study an international

consensis-based revision of the template studied will be
initiated.
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Abstract

Background: Indradualized treatment 15 a common principle m hospitale. Treatment decisions are made based on
the patient’s condition, induging comarbidities. This principle is equally relevant out-of hospital, Furthermore,
comorbidity i an imporant rskaaiastment factor when evaluating pre-hospital interventions and may aid
therapeutic decisions and tiage. The American Society of Anesthesiologists Physical Status (ASA-PS) dassification
systemn i inchaded in templates for reponting data in physician staffed pre-hospeal emergency medical services (p
EMS) but whether an adeguate full pre-event ASA-PS can be assessed by prehospital physicians remains unknown.
We aimed 1o explore whether pre-hospital physicians can score an adeguate pre-event ASAPS with the
nfonmation avalable on-scene.

Methods: The study was an inter-rater relability study consisting of two steps. Pre-event ASA-PS scores made by
pee- and in-hospital physicians were compaed Pre-hospital physicians did not have access 1o patient records and
scores were based on mformation obtainable on-scene n-hospital physicians wsed the complete patient record
Step 1), To aszess inter-nater rediability between pre- and inhospital physicians when given equal amounts of
Infonmation, pre-hospital physicians also assigned peeevent ASAPS for 20 of the ncluced patients by wsing the
complete patient records (Step 2), nterqater reliability was analyzed ising quadsatic weighted Cohen's kappa 00
Results: For most scores (2% inter-rater reliability between pre-and in-hospral physicians were modenite 10
subszantial (x,, 047089, Inter-rater reliability was higher among the in-haspital physicians [k, 077 to 085). When
all phyacians had access 1o the wame Information, x, Increased (n, 065 to 0,55,

Condluslons: Pre-hospital physicians can wcore an sdequate pre-event ASAPS onscene for most patients. To
further increase inter-rater reliability, we recommend access (o the full patient joumal on-cene. We recommend
application of the fll ASAPS classification system for reporting of comerbadity in pBMS

Keywords: Critical care, Comarbidity, Fmemency medical services, Pre-hospital emergency care, Physiclans

* Coresponcencn MBnIoruge@renshfAamdulrse o
"Depatment of Reseach, The Norweglan A Amdulsnce foandation, Odo,
Vaowy

Departmens of Anitheology avd ntecsve Cave Sonange LUinkenly
Hosgstl, Saargen, Novwey

1 b of author rfommation i svalable & the end of the wache

© D Ateril 20U Qpen Aceass Th stide s hoerned oder & Cremve Careners AtyBuson A bserutionsl Userse,
Which permits e, g aSetation, Serbuten and reteOoTOn In ary reedun or fomat, a3 g & you gve
Eyrepiate awa to the ovigml ho(ll and e sove, poede 3 bk 2 the (et Comyrort bomes, aeed onbcaie #
gt wee riade T ir0ges o tthwr B pary Puten B S8E 000 e reiuded in e eyt Createe Cotrrors
Roancs, wries) nclomted offerwie 1\ 8 Oudt low 50 S ot f st [ oor uded i S S0 Dmrtee Comerony
Boerce andd yous rueedied use s ot pessited by Snaory g ason o eceeds e peatined e, pou ol nead 1o ot
pemivion ety Som the copyigft toide To dew » gy of s lowee, Wit b W wa
W Omaten Coomvrons Atic Dorren Dedicsion st fos: riwed| ) sppden 11 O
<ats e pasltie n Tl ande, winll oferwie st 0 g Oedt e & e e

103



Paper 11

Tonsager ot ol BMC Anesths

ogy QO 20167

Background

Tailored treatment through adapted choice of therapy,
medication and maonitoring to cach patient is a4 common
principle in hospitals [1-3], In all parts of eritical care,
dectsions are made based on the patient’s condition, in-
cluding the patient’s camorbidities [1, 2, 4]. Declsions of
dose adjusted medication and volume loading before
anesthesia are common examples of individualized adap-
tions in the operating room [4). Pre-hospital critical care
Is a continuum, and pre-hospital management is often a
part of the patient’s course |5, 6). As such, stratification
on comorbidity, and individualized treatment, s equally
relevant and valid for pre-hospital patients. In line with
this principle, the patient’s health status before the acute
event should be accounted for in triage on-scene and to
determine threshold for, and timing of interventions and
physiological targets [7, 8]

Risk adjustments allows for better judgement about
the effectiveness and quality of alternative theraples [1).
Comorbidity &s an important risk adjustment factor
when evaluating pre-hospital interventions [9, 10 In
general, there is an agreement that outcome after trauma
Is influenced by the patient’s physical state before the
trauma occurs [11]. Thus, to indude a comorbidity

Page 20f 7

Ideally, pre-hospital services should have access to the
full patient journal on-scene. Reality is however different
and access to the full patient journal tends to be re-
stricted for most pre-hospital services on-scene, P-EMS
services must thus commonly base their decisions on
the more limited amount of data and observations ob-
tuinable on-scene than  for in-hospital  physicians.
Obtaining the complete medical history from seriously
il or injured patients on-scene is considered unfeasible,
and reporting a dichotomized pre-event ASA-PS (pre-
event ASA-PS 1 or pre-event ASA-PS > 1) is thus often
recommended [20). This simplification of the scale pro-
vides a very rough measure of comorbidity with low
dinical discriminatory capabilities. Whether an adequate
full pre-event ASA-PS can be assessed by pre-hospital
physicians based only on the limited information gener-
ally avallable on-scene has not been explored and re-
mains unknown, If scores between pre-and in-hospital
physiclans do not differ more than between n-hospital
physicians, then the pre-hospital scores are just as “cor-
wet” us the in-hospital scores and can be used

Y.
The alm of the present study was to explore whether
it ts possible for pre-hospital physicians to score an ad-

is a prerequisite for compari and imp

the precision of outcome prediction for trauma pauenu
18, 9, 12]. However, to obtain inf tion on ¢

ity from in-hospital records nnybechnlhnmfotpm
hospital services due to logistics and legal issues of ac-
cess and other strategies for obtaining this information
should be explored.

Several methods for reporting comorbidities In pre-
hospital emergency medical services (p-EMS) exists |8,
9, 13). The American Society of Anesthesiologists Phys-
Ical Scale (ASA-PS) classification system is used globally
by anestl and classifies the preoperative phys-
ical health condition in patients before anesthesia and
surgery. ASA-PS was originally designed to allow for
statistical analyses of and to dardize ter-
minology [14, 15], not to predict perloperative risk [15],
but research has shown that the ASA-PS correlates well
with overall surgical mortality [14]. Although the reli-
ability of ASA-PS may be discussed, the scale is widely
accepted as a tool to decide pre-operative bhealth stutus
[16]. The use of ASA-PS has expanded to the pre- and
in-hospital critical care environment and pre-event
ASA-PS, which is ASA-P'S before the present injury or
illness, [17] describes the inherent physiological state of
a patient before an event. Pre-event ASA-PS is shown to
be an independent predictor of mortality after trauma
[8] and is included in templates for reporting of comor-
bidity in p-EMS and trauma [18, 19]. We therefore used
pre-event ASA-PS as a comorbidity measure for the
present study.

quate pre-event ASA-PS already while on-scene.
Methods

Prospective observational inter-rater reliability study.
We assessed the degree of agreement among two raters
using the ASA-PS scale under different circumstances to
decide whether different access to information influ-
enced the scores. All patients admitted by p-EMS to two
Norweglan hospitals during a period of three-months
(Stavanger University Hospital 19 Aug - 18 Nov 2016
and St. Olav University Hospital 1 Feb - 30 Apr 2017)
were incuded. Following the inclusion periods, in-
hospital physicians scored all induded patients (Step 1).
Data collection for the second part of the study (Step 2)
was finished 21 Mar 2018 All Norwegian p-EMS ser-
vices are staffed with anesthesiologists and respond to
all types of emergency conditions, search and rescue
misstons and inter-hospital transfers.

We used the pre-event ASA-PS 10 assess comarbidity,
The preevent ASAPS does not take the present event
into account and describes the physiological state of the
patient before an event (8, 11, 21]. The ASA-PS provides a
global, subjective index of a patient’s averall health status,
and pre-existing modical conditions are categorized on a
scale of increasing medical severity (ASA-PS 1-5) [17].

Step 1. Inter-rater reliability study of pre- versus in-
hospital scores

Pre-hospital physiclans assigned a2 preevent ASA-PS
score on-scene based on information available out-of-
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hospital only. The pre-hospital physicians did not have
access ta the full patient records. If the physican was
unable to decide on a pre-event ASA-PS score on-scene,
the sc kept unassigned and the main reason de-
clared. r the three-month inclusion period. three in-
hospital anesthesiologists at each of the two sites were
glven access to full patient records for all included pa-
tents at each site. Blinded from the pre-event ASA-PS
score allocated by p-EMS each in-hospital physician
used this information to assign pre-event ASA-PS scores
for the included patients. No specific training for ASA-
PS scaring was provided,

Step 2. Inter-rater reliability with equal access to data
Because p-EMS generally do not have access to the full
patient journal comparing pre-hospital on-scene scores
with in-hospital scores is an asymmetric comparison (as
in-haspital physicians have access to more information).
We thus did not expect perfect agreement between pre-
and in-hospital raters. To assess agreement of pre-event
ASA-PS scores when pre- and in-hospital physicians had
access to equal data, 20 patients were selected by an on-
line randomizer and re-scored by the pre-hespital physi-
clans when given sccess to complete patient records.
The rationale behind this was to assess whether an ob-
served dilference in scoring was due to different physi-
clans  {pre- versus  in-hospital)  or  different  data
availability.

We were unable to identify any studies in which pre-
evenit ASA-PS was scored in a real-time pre-hospital
setting. Without prior empirical information on the
variation of the phenomenon under study we were con-
sequently unable to perform sample size calculations
[22, 23). Statistical rules of thumb for sample size varies
in the literature and sample sizes from 10 (o 50 is re-
ported |24]. Combining existing advice, we chose to in-
cuded 20 patients per physician to evaluate inter-rater
reliability [24]. If no agreement between pre- and in-
hospital physicians for 20 patients could be established
we considered the pre-hospital scores to be irrelevant.

Patients and physicians were anonymized prior to fur-
ther statistical analyses.

Guideli for Reporting Reliability and Agreement
Studies (GRRAS) was used [25].

Statistical analyses
ASA-PS ks an ordinal scale and agreement between two
ASA-PS measures on the same individual was thus
d using quadratic weighted Cohen's Kappa (x,); a
modification of Cohen’s Kappa that also accounts for
the degree of disagreement between raters [26]. ky, Is a
number between 0 and 1. x,, <0.10 indicates no inter-
rater reliability, while 0.11-040 indicates slight, 0.41-
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060 indicates tair, 0.61-080 indicates moderate and
(L8=1.0 indicates substantial inter-rater reliability [27).

If two measurement methods are to be considered
similar their results should be indistinguishable from
ane another [28]. Using x,, values between pre- and in-
hospital physicians as a measure of agreement, we per-
formed minimax hierarchical agglomerative dustering; a
method for exploring the inner agreement structure of a
dataset [29]. The result from this clustering process is
presented visually as dendrograms. Such dendrograms
look like up-side-down trees, grouping dlements that
agree the most near the bottom of the graph, with de-
creasing agreement (Le inter-rater reliability) the higher
on the graph. This approach allowed us to visually ex-
plore whether the agn between pre-and in-
hospital physicians were indeed indistinguishable from
ane another. The overall mean agreement |30 for all
pre- versus in-hospital physicians was also caleulated
Data were analyzed using IBM SPSS statistics version 22
and R 3100

Results
Pre-cvent ASA-PS was registered for a total of 312
patients, We excluded four patients admitted to non-
participating hospitals and three patients without identi-
flable patient records. One physician scored only four
patients, three with pre-event ASA-PS 3 and one that
could not be scored. This did not allow for x, calcula-
tions, as scores were adentical, and this physician and
corresponding patients were thus excluded, In total 301
patients were available for further statistical analysis

Pre-hospital physicians scored a median (mnge) of 21
(5~40) patients. Five paticnts (2%} could not be scored
on-scene (four were unconscious and one was not able
to communicate).

The distribution of ASA-PS scores between pre- and
in-hospital physicians are presented in Table 1,

¥, values for pre-event ASA-PS scores assigned by
pre-hospital physicaans on-scene, and subsequent scores
based on complete patient records by in-hospital physi-
cians are presented in Fig 1.
Table 1 Distrbution af ASA-PS scores. Table depicts

carespanding ASA-PS scores for pre- versus vhosoitl
physiclans for sach patent

ASAPS | F | 3 S Toal
Mreraspoal soores | 198 2 " Q 0 23

2 34 m "o 0 3%

3 g 24 123 43 | 21

4 e 2 12 13 0 33

5 g o 0 o (U]

Totw 2 ™M 2 & B

In-hospital scones
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¥, values ranged from 0.77 to 085 among the three
in-hospital physicians, and from 047 to 0.89 when com-
paring the pre- to in-hospital physicians. The mean
kappa velues were 067 (PDocs Staovanger), 0,78 (IDocs
Stavanger), 075 (PDocs Trondheim) and 084 (IDocs
Trondheim), For most scores (82%) inter-rater reliability
between pre-and in-hospital physicians were moderate
to substantial (x, > 0.61).

The mean agreement between all pre-hospital physi-
cians and cach of the three in-hospital physicians is gener-

to agree more with ane another than they agree with the
pre-hospital physicians. This is demonstrated in Fig. 2.
When pre- and in-hospital physicians scored the same 20
paticnts with cqual sccess to information, the agreement
was strengthened. The difference i inter-rater reliability
between the pre- and inchospital physicians was much
smaller, with i, values ranging from 0,65 to 0.93, indicating
moderate to substantial agreement. Corresponding dendro-
grams for the two sites demonstrate that scores from pre-
and In-hospital physicians do not cluster but remain largely

ally high. However, the three In-hospital physicians tend  indistinguishabie from one another (Fig. 3).
Poocs va et Poocs va Dot
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Discussion
The present study is a study of ASA-PS scoring in real
life situations. Ax pre-hospital physicians did not have
access to the full patient journal (Step 1), perfect agree-
ment in ASA-PS scoring botween pre-and in-hospital
physicians was not to be expected. When comparing
pre- and in-hospital pre-event ASA-PS scores, agree-
ment was generally high ranging from fair to substantial.
Monst scores (82%) demonstrated moderate (64%) to sub-
stantial (18%) agreement, Indicating that pre-hospital
physicians can obtain sufficient data on-scenc to score
an adequate pre-event ASA-PS for most patients. Be-
cause the total number of pre-hospital scores are high,
the impact of uncertainty in the scores, represented by
broad 95% confidence intervals in Fig 1, is reduced.
When pre- and in-hospital physicians scored pre-event
ASA-PS on the same patients with access to complete
patient records, agreement improved and ranged from
moderate (52%) to substantial (48%). This indicates that
ASA-PS scores from pre- and in-hospital physicians are
indistinguishable from one another when they have

equal data access (Fig 3.). Accordingly, obscrved differ-
ences in pre-event ASA-PS scores in the first part of the
study may be attributed to differences in data availability
and time pressure on-scene mther than to factors related
to Individual physicians,

Comorbidity is an important risk-adjustment factor
when evaluating pre-hospital interventions and the effect
of p-EMS [9, 10]. Additionally, adjustment for comor-
bidity significantly increase the predictive accuracy of
trauma outcome prediction modcls [9, 12, 31, 32]. The
Inherent nature of p-EMS favors a method for reporting
comorbidities that is both readily avallable and time of-
fective, ASA-PS s a well-known physical health condi-
tion scale, globally spplied by ancsthesiologists and
surng supporting the notion that pre-event ASA-PS
may be edvantageous for reporting comorbidity in p-
EMS. However, studies have found substantial inter-
observer variation (21, 33). Most of these studies are
hypothetical case scenarios designed by researchers [8,
16, 21]. In the present study we found that the agree:
ment between pre- and in-hospital scores i acceptable
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for most patients and argue that pre-event pre-hospital
ASA-PS should be applied for documentation of comor-
bidity in p-EMS.

Obtaining complete medical history from seriously
ill patients on-scene is considered unfeasible. Accord:
ingly, a dichotomized pre-event ASA-PS is often
reported [20]. This is a very rough measure of comor-
bidity with low clinical discriminatory ability and will
not distinguish between mild and severe systemic dis-
ease. Our results indicate that p-EMS can assign an
adequate full-scale pre-event ASA-PS score already
on-scene.

Significantly less accuracy of assigning ASA-PS is re-
ported for non-anesthesiologists compared to anesthesi-
ologists, possibly limiting the validity of pre-hospital pre-
ovent ASA-PS scores to a -staffed services
[34). Standardized education and encouraged use may
decrease variability for less proficient users [35]. Know-
ledge of comorbidity s rebevant for all emergency med-
ical services to akd decision-muking and o tanget the
treatment. Reliability of pre-event ASA-PS scored by
paramedics is unknown and should be subject for fur-
ther research. Precise definitions of each ASA-PS class,
along with training for use, may improve rellability and
usability for all usets.

Although the physicians in the present study did
not have access to patient records only 2% of the
patients could not be scored on-scene, all of which
had impaired consciousness. These patients remain a
challenge for p-EMS regarding comarbidity assess-
ment. Access to patlent records in p-EMS may in-
crease feasibility and precision of pre-event ASA-PS
scores and systems for fleld data access should be
available. Summary care records (SCRs) are elec-
tronic records of important  patient  information
available for authorized health care staff involved in
patient care |36]. The prevalence of summary care
records (SCRs) is increasing [36]. SCRs may provide
timely and relevant patient information regardless of
regional affiliation. Whether access to SCRs will in-
crease reliability of pre-event ASA-PS scores on-
scene remains unknown.

Limitations

The study was performed in a highly specialized
anesthesiologist-staffed system and the results may not
be transferable to other p-EMS. When number of
assigned scores is low, conclusions may be Inaccurate.
Putients who died prior to hospital arrival were ex-
cluded. These patients are among the most severely sick
or injured patients and may have a substantial comor-
bidity burden. Omitting these patients may overestimate
the rate of agreement in this study.
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Conclusions

For an anesthessologist-staffed EMS covering a mixed
patient population, an adequate pre-event ASA-PS can
be assigned on-scene. When data access was equal, pre-
event ASA-PS scores by pre- and in-hospital physicians
were ndistinguishable from each other. When pre-event
ASA-PS was scored on-scene with restricted data access,
inter-rater rellability was lower, but acceptable. We
recommend application of the full pre-evest ASA-PS
classification system for documentation of comarbidity
in p-EMS.
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1 | INTRODUCTION

Background: Emergency physicians on-scene provide highly specaized care o se-
verely sick or Injured patients. High-quality ressarch relies on the quality of data, but
no commanly accepted definition of EMS data quality exits. Glasgow Coma Score
(GCS) and Systolic Biood Pressure (SBP) are core physiological vadsdles, bus ye s
known about the quality of these data when reparted in p-EMS research This sys-
tematic raview aims to describe the quality of pre-hospital reporting of GCS and SEP
data In studies where emergency physicians are resent on-5cene,

Methods: A systematic Berature search was performed using OINAHL. Cochrane.
Embase, Mediine, Norart, Scopus, SweMed + and Web of Science, in accordance with the

PRAISMA guidelines. Reported cata on y of reporting. joteness and capture
were d to descrive the quality of & tation of GCS and SBP. Extermal and
internal valdRty assessment was performed by ing a 3ot of predefined vaciables,

Results: We included 137 articles describing data cotection for GCS, SBF or both.
Most studies (B15%) were conducted In Europe and 57% of studies reported trauma
canes, Reporting of GCS and SBP data were not uniform and may be improved o en-
able comparisons. Of the pvedelined external and Internal valicity data kems, 24%-
A5% of data were possible to extract from the included papers.

Conclusions: Reporting of GCS and S8P Is variadle In sclentific papers. We recom-
mend stancardized reporting to enable compaeisons of p-EMS.

Accuracy of reportiog s defined as the extent to which regis-
bered tata e (1 coMBamity with the truth. * Low data accurasy may

Pirpsich-staffed emergency medical servoes (-EMS] provide tighly
peciaiond predowgitsl care to seversly aick o Injured patienty
Documentation of dirkcal caosnaton and managowent ks reeudred
By law and ptovides Dasis for Turther traatrmnt, funding, dhrical gov
emance and resesech. ' High quality resesrch refies on the quatty of
data, " bt 00 commony actested cufintion of EMS data cusbity esita
Hawever, cne defisition has been “data that are it for use by ata con
Saren” © Furthet, sccuracy, completenass and caphisse sre staoed to
e hey dhrwensicnes of deta quality.”

result in studies that identity protlems that are not real **7 A study
fromy EMS repocted accuracy of Clasgow Coma Score(CGCS) snd
Systo'c Blood o S8} reporting to be

Coergletoness i dofinad a8 (he exterdt 10 wiich ol ¢ata Puve
kmmkmmmumm’ Missing data are a common
problem in medical msearch and can reduce iterna validity" ™
making comploteaess particulardy impoetant.™

Cagture s Ceficed 3 the axtent to which all necessary pathent
canes that couid have been regsteted have actuxlly been rogistered.
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GCS and SBP are core physiniagical variahles, but little ks known
hout the quality of these data when reparted in p-EN'S research

GCS was originally designed ta @ h with traumatic
henin injury (TBY) but s widelyused to level of ousness
in o types of patients "1 GCS s mandatory In several p-EMS report

ing templates. traumo scores a0d In emergency departments M 1*
SBP Is 3 vieal 3ign by rded In RONCY Dotk ands
dy nchided in prog trauma modeks.'* 58P can be mex
suwed continuousdy (Imviasive Blood Pressure. 102Y) or imtermittent (Non-

Editorial comment

This systematic review identifies high variabifity in the
roporting of systolic blood pressure and Glasgow Coma
Score in soentific studies involving physician statfed pre-
hozpital emergency medical services.

s x

were searched: CINAML, Cochrane, Emb

Invasive Blood Pressune (NIBPY and may be used for trings 2
Lvget in vinious et for 4 of change In patient
condition V'™

This systematic review aims to describe the quality of GCS and
SBP dats in studies depicting p-EMS
2 | METHODS

2.1 | Protocol and registration

Medine, Norawt, Scopus. SweMed » and Web of Science.
The initis seacch was performed between 19 August 2014 and 5
September 2014, The search was updated to include 9 August 2019,

24  Searchstrategy

The main seacch tarms included ‘pre-h 1" "EMS" ‘physician”
‘GCS" and "SBP" Medical Subject Heading (MeSH) terms used for
search was *Blood pressure.” "Glasgow Coms Scake.” "Emergency

The study was registered in PROSPERO (CRDA20 1) prior
1o conducting the fiterture zeacch ' The Preferred Reparting items
for Systematic Reviews and Met.r Anslyses (PRISMA) Wt
consulted white drafting this review. ™

22 | Elgibliity criteria
Inchasion critoria.

«  Origindl acticles where any data on GCS and/or SBP captured
by 3 pEMS were reported

~  Asticies that report at least one value tor GCS andlfor SBP

< PEMS present onrscene

= M astudy reported data from both p-EMS and ordinary EMS,
cases handied by p-EMS had to be reported separateldy

< Articles published between 1 January 2001 and 9 August 2019

- Articles describing both primary and dary

A mdeni

Exchuion critena

= Amticles in other languages than Englah, Swedsh, Danah or
Norweglan

«  Book chapters

= Letters to the editor, reviews, Case reports, conference abstracts,
comments and editorials

- Articles where it was unclear whether service was p-EMS or not

2.3 | Information sources

An ciectrome database search was porformed to identity papers
publizhed in the period from 1 January 2001 to ? Augwst 2019, The

Medieal Services.” *Tr Of P .ep * *Alr
Ambal * *Physicians’ sad *Surp -

A camplete search strategy ks described In Appendix Fie 1

2.5 | Study selection

The results were collected in Endnote X8 (2016 Cladvate Analytics,
USA] before they weres sent to Covidence. ™ One author (KT) scanned
trles and abstracts of the identified Merature. Uterature that clearly
&d nat comply with the inchusion criteris was excluded The remaining
articles were derived in ful-text and each article was screened by twe
MAhors in pairs (KT and MR, KT and AJK or KT and KGR) and further
for elighifty according to nchasion and exchaion eriteria lnted Above.
Exchuded articles were lated with reasan for exchusion. Uncertain acti-
des were discussed among 3l the authors before reaching cansensus.

2.6 | Data collection process

One athor (KT) performed quaity appraizal to depict the internal
and external valdy using predefined Rems. Uncertalates in aasess-
ments were discussed with anather sahor WRL Due to data hetero-
goneity, a mata-analysis was not performed. No cthical approval was
sought because this is a litersture review,

27 | Dataltems

Duata analyss was performed according to the populations, inmterven-
tons/exp re study design PICOS) meth-
adology A described i the PRISMA guideines.™ The popultion was
specally tranod physicians wocking o a p-EMS. The defined cxposures,
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comparisons and outtormes were cartied out by Luing the data extrac:
tion and guality ahal variabl scribed in methods and depicted in
the results section [Figures 2 and 3) and Tables AL and A2. Data extrac-
ton described quakly of documentation lacouracy, comgletonass and
capeurel. stucly mix, barriers and taclitatons of documentation in p-EMS

3 | RESULTS

3.1 | Study selection

The search idantified 5530 reconds after duplicates (435) were re-
merved and 190 full-text articles were assessed for eligibiity, Of
these, 132 articles were included In the study. in addition, five articles
were ldentified by manual searches and Included (Figure 1) Studies
were mainky excluded because SBP or GCS wern not reported o

Database

CINAHL

Coctane

Embase 1315
Moctine

Norant

Scopus

Swelede

because studies ¢d not report data from phyysiclans staffed units
and ordinary EMS separately.

3.2 | Study characteristics

Of the Includen artickes, 32 articles reported GCS onty, 26 artickes
repocted SEP only whereas 79 articles reparted dota for both GCS
and SBP. Ninetoen studies were registry studies and six stdies were
Interventional studies. Nine studies included children only, 60 in-
cluded adults only, 54 included both children and adults whereas 14
studbes did not report age of Included patients.

Pryysician in the included studies were mostly ansesthesiologists,
emergency physiclans or a mix of both, A few were registrars from
different specalties. For 48 stuckes the speciaty of the plysiclen was
unknown.

Dupiicates removed

by
190 -mms:um-

Stuches \dentified by manuat
search

Total number of studes
7

113

FIGURE 1 Flowchart depicting
the different stages of the systematic
Rerature review
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FIGURE 2 Figure depicting number of
included studies who report accurmcy of
reporting. completencss and capture of
selected GCS data [Colour figure can be
viewed st wileyorlineidrary com|

CCX repertnd Sefore o sfar (ntacventions

How s GC3 deckded waen funcon dee  Rjery It
rpatred

Reporting of GCS

ACCURACY OF REFOITING

O3 repestant oc nex

|
|

Mot studies (111) were ducted in Europe. G y (20},
United Kingdom (19, France (131, The Netherands (121, Denmark
(11) 3ndd Finland (9 conducted theee fourths of the studies. Eight
studies were conducted in Australa, eight in Jagan, twe i Brazil
two in lirael and one in USA, Russia and Taiwan respectively. Three
studies did not report location.

ot studics repocted medical cxses, 81 reported tauma
cazes, one reported neanatal cases and 19 reparted a mix of cazes.

Ftytwo studies were prospective and 83 were retrospective.
For two studhes we could not establch whether the studics were pro-
1pective o¢ retrospective. Study design was cleardy described for 130
studes.

An ethics commistee spproved 72 of the studies. For 26 studies
1t i described that approval was not required and 29 studies did not
report information tegading appeoval.

3.3 | Glasgow Coma Scale (111 articles)

Reporting of GCS data are depacted in Fgure 2. We found 65 stud-
ies reponting mean/median or exact values for GCS and 38 studies
reporting OCS in vaiows categories. We found 15 ditferent ways 10
categorze GC5

Ting of GCS alber
S oal)

Munter of extudnt padeess

Diata transferred 10 & datadase

Paclitaturs 10 rwporting of G5

Barriers o reporting of 005

Mascing of miming deta

COY pepertad on scese

TN 1O 20 JOW 40 SOW 60 TOW SOW S0W100%
®Repormed @ Mo regormed

Throe studiet reported both categanes and median GCS. Two
studies reported both exact value and the motor component of GCS
and three studies reported both Eye-Verba-Motor (EVM) respoases,
nd GCS exact values.

In 56 studies childron were induded. Of these, one study re-
perted that pacdiatric GCS™ was used,

AMOng studes reportng completencss rres, the lowest come
pleteness rate was 41 5%, For 12 of the studies reparting complete-
ness rates, GCS was a criterion for inchusion and completeness eates
were therefore 100%

Of studies reporting number of excluded patients, exchusion
ranes ranpged from O 1o 448

Rop: faci 10 GCS reporting were the presence of pre-
dafined check boxes for reporting GCS and vanous human factors
{metivation, feedback and training of personnel),

Reported barriers to GCS ceporting were related to vaviows pro-
cedures (sedstion, anaesthetic drugs, intubated patients) and ditficul-
tesof rding GCS when providing cave 1o criticaly injured patients
due 1o hack of time Furth practicy wes (difficulties of
recording GC S while providing care to critically injured pateents dus to
fack of time, inadequate documentation took) and human factors lack
of traming. inadoquate mativation and inexperience in scordng) were
noted & barners,
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Reporting of SBP

ACCURACY OF REPORTING

Measuring technique for SEP

SEP reported before or after
interventions

COMPLETENESS
Comploteness rates
Handiing of missing data
SBP repeatedly measured

CAPTURE

Duta transferred to a database
SHP reported on-scene
Faciiitators to reporting of SBP

Barriers to reporting of SBP

3
i
§
e
§

§

WReported W Not reported
FIGURE 3 Figure depicting number of included studies who repart accuracy of reporting, completeness and capture of seiected SBP

data |Colour figure can be viewed at wileyonimclibrary com|

3.4 | Systolic blood pressure (105 articles)

Reporting of SBP data are depicted in Figure 3. In 23 studies the
measuring technigue for SBP was reported. Of these, 20 studies re-
ported NIBP and theee studies reported IBP.

Among studies recporting complctencss rates, the lowest
completeness rate reported was 35.2%. Of the studies reporting
number of excluded pationts, exchusion rates ranged from O'% to
7795,

We found 41 studies reporting that data were tranaferred to an

L patient g system, Of these, six studies de-
scribed momatic transfer.

Facilitators to S8P reparting were reportad by five studies
and inchuded technical (the presence of vibration-telerant mon-
itors, custom-made o ation tochs, devices

with reliable and automated measurements) and human factors
(competence, experience, feedback. mothvation and persannel
training)

Reported bacriers to S8 reporting included practical [restricted
access o paient due to clothing or entrapment, unfeasible to un-
dress patient due to chmate, Ick of time, unfeasibie 19 establish
0P in pre-hosptal envir chncal (vib no access to
custom measurement and documentation tooks) and human factors
(mativation, competence, expermnce)

3.5 | Quality appraisal

The predefined varables for quality apprakual of the included articles
are shown in Table 1. The full auality appraissl of inchuded articles s
depicted in Tables Al and AZ,
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TABLE 1 Prodefioed warisdh

— AT
l é”-—l)s!‘u; ..

tm.wnwry .
® Are sursbier of exCuded misions reported?
* Ao compieteness rates for GCS reported !
-
-

Woas the feass ty of collectiog GCS eviuatod?
MAve baryers to reg istration of GCS reported!

® I the meethiod [or docummenting GCS Cearly def med?
o 1 OCS reg stered a8 exnict valses or Categories®
* Are handiing of mivsing GCS data descrbod?

* b there a reference 1o when GCS win ot

of uw and -wn.l vnlav

nmsammmo-(wwc.cs'

4 s

. Dnnuuo'np:u mcm«sw

Ave nunbsar of exciuded missons reportod?
Are coonpictencss fates of SBP repor ted?

Wt the feasibiity of colectng SBI* evalusted?
Age barelers Lo registration of SHP reported?

-
-
-
© s the metivod for documentng SO cloar'y detined !

o M SOP registernd o exact valies of Catepories’
* Are handing of miveng S data described!

Or atter ntervertiom)!
® Are EVM responmes reported !

® bthere a reference 1o bow GCS 's dooumented it

MMM»MBW
Ndn.lVM.mﬂhd modor respoeses, [P, eectron'c petient joumal,

Theee aticles reported all the items on the predefined data ex-

® Js there a ref 10 when SO was abta’ned before
of uiter nterventions)?

® Js thern & reference to how and whete SHP was
cltained (FPApaperMther)?

a0t mild (GCS 13-15) head inpury.’? Among the inciuded studies

traction fist for external valdity of GCS whereas no article reported the gories used were heterogencous, and we found overall 15
all the rems d for | | validey. On average 27% of ex- different ways of categorizing GCS. Even for TBI studies, different
ternal and 1% of internal validity data were rep L goraations were used The category GCS 3-8 was often used,

anmumuammm«vuur but there i o dlisically signicant difference between GCS 3 and
wheress two articles reported all the interna) valklity Mems. Average  GCS 8, and one might qu h categorzation into such 3
Amouint of reported dats was 268 and 45% for ext d and h ge wroup will yield valid conchaions. One study used
validity data respectively. For either GCS and SBP we found no &~ GoCs g car g to the R d Trauma Score (RTS)

inthe and

sarting rate bety

thve studhes.

4  DISCUSSION

lnlﬁmmﬁ:mﬁ.mhﬁavnﬁshmﬁmm
and | for rep: uocs-usvnp-ms

Quaity appratsal revealed that most of the predef) for

’ ”mwwmmcmuw
dmmmmmwvakanquhmbw
used for TBI patients salely, thereby complicating valid
in pre-hospieal A Furth the categories ‘severe’
{G€5 3-8), "moderate” (GCS 9412} and “mild” (GCS 13-15) often wed
In TBI research are not scientifically grounded, The categaries were
chozen “ad hoc" and the cutroff points are mot yet validated ™ To
enable research across different countries and p-EMS systems, we
d reparting an exact GCS whenever possible. If catego-

assessmont of external and intemal validity were not reported. Hgh
k rates are achicvable in p-£M5™ arguing for increased
focus an documentation and reporting of dats colected. The dy-
namics of patient physiology can only be captured through repested
measurements. Accurate and complete documantation and repart-
ing are therefore impartant to identify effocts of trextment and
changes in patiert state. Furthermore, comparnon of studies and
meeging of data s difficult it reporting of data is poorly defined,
hampering joint research '™ Unorm documemation promotes
risoes and h of high quality,”

41  Accuracy of reporting

The accumncy of reporting GCS and SBP was low, In most studies
timing or methad of messurement were not regarted, complicating
comparzons and evaluation of results.
mmuz’nﬂnrwoMuGCSncmuCW
of GCS ovigl trom h efforts to categorize
mpa-ummumums:-nmmcsnm

ries are to be wned, agreement of categories and validation of these
should be estabizhed
Ancther obstacle to accuracy of GCS reparting is injuries or
ilness affecting functions bike speech and motor skills. This may
internct with the assessment of the GCS components and affect
GCS wores’” We found no studies reporting how GCS was re-
ported when injuries or iliness (eg aphasia, extremity fracture.
maxilla-facial trauma and parndysis due to different origingd Im-
paired function, There i3 no consensus in liteeature on how to
score. for hasic of byt ) and g
vary.’’ Furthermare, p-EMS ly i pat but $I%
amuwmv&ammm«s-mwmrm
b Ditferont approaches to GCS reporting for intubated pa-
tients are suggested, but still no has been achieved V"
The verbal companent is particulardy challenging for intubated
patients and different approaches are reported; for example, to
use a preudo score of “1° far the verbal component, to substitute
the verbal component with the median value of the motor and eye
or elieminating the verbal comp ™ Several stud-
ios argue that omitting the verbal sub scere has similar accuracy
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comaared ta the full GCS score *’ However, to enable compari-

sona, and to | reliabiliey, a dacdized approach is called
for Y Thirty studies specity that the GCS reported is measured
before sedation or intubation. Among the studs ing how

GCS was handied atter intubation, two studies used the pre-intu-
bation value and theee studies used a preuda score of *3" for all in-
tubaed patents. A pseudo score of 3 ks diffecent froma true value
of 3 and uting preuds scores of conservative coding is not recom-
mended a3 it does not reflect the it i ded
1o report GCS by Its three components [EVM) and assign the des-
ignation "nat ble® (listed with ) wh acomy
is untestable.’ This will aliow imputati hods and provide 3
more refishle comparizons of patients with lliness or injuries that
interferes with nssessment of the GCS score.
Similsr 10 GCS, the assessment of S8 will be influenced by
ding factors. Sedation, intubation, A nhage control
initisthees (v L o bandages), Muid therpy and drugs
will attect SBP measwement. Several studies report the “first SBP*

JONINER A

GCS, when function due 1o injury or ilness is impaired, ar patient is
intubs cn © rates. Furthermore, custom:
kred tooks for documentation should be provided. Reglstration on
paper forms is common, but the uze of automated data capture tooks

ey ing. ™ A d dma capture from itors reduce
rkload and | s rates for itor data like SBP.

In addition, we know that Nation and feedback may improve

completeness rates”’

4.3 | Capture

Data capture are reported in 65% and 51% of GCS and S8P studies
respectively. Thus for A significant peoportion of studies we do not
know whether more cases could have been inchuded. Furthermore,
tor GCS and SBP we found studies reporting up 1o B0 exchud
cases due 1o difficuRies in data capture. A large proportion of ex-
cluded cazes may produce biased results and one might question

mexsured without reporting If Interveations were d prior
© Whether SBP was reponted befare or after intes
venticns was only reported in 45% of the studies, thereby Emiting
recognizion of confounding factors,

h the results remain valid.
Several chalienges with data capture were reported. Experence
in GCS scoring may influtnce data cagture, for example, scoring of
e o In applying paediatric GCS. For un-

1 g ing the gokd dard for sing blood pr In
hospitals but s not commaonly reparted in p-EMS 7 We found

rh d users, It may be ditficuit to score GCI when patients
are severely il or injured and attention must be focused on patient

only theee of the inchuded studies reporting IBP. For patients with
aaute bealn ijury (T8I of intraceanial haemorrhage) monitodng
continuous bood pressure 1o diately \dentify changes or sta-
bilization of blocd pressure is important and linked to o

Data capture s closely related to data completeness and strat
egies for | ing ph mtes, for pl ired
d ion tools, motivation and feedback may Ako |

R e, [BP may distely identity ROSC during ongoing
rdaguimanary Ration. For tralned EMS physiclans, estab-
lishing |1BP pre-hospaally should be feasible and should be consad-
ered by p-EMS for selected indications.

4.2 | Completeness

Complete & ton and reporting & A quality Ind in
p-WS.”HUn‘dmmmn’nn hodologically quality

In medieal ek > and high rates are called for ™

B, 4

P and & of vital signs allow
deeper understanding of patient’s physiclogy and Improved
stmus may be comaidered A surrogme macker of quality of
care, " MRep 3 and do of vital signs
allow decper understanding of patient's physiology and im-
proved status may be comidered » surrogate marker of quality of
care.** ™ To calcuiste Delta-MEES, physiological varishies must
be mecorded at two different time paints. Completeness rates are
lower when two are req d compared to single
measurements and the kast value is more often misaliag than the
first, being a hindrance for reporting Delta-MEES and for out-
come evalation ™"

Steategics for reducing missing data may reduce biased results
and i quality of ch." A clear

gy for & 3

data capture. Manittor data may allow automated data capture, but
only s studies clalmed that SBP was transferred directly to a ds
takase through d data capture on-scene ™ Equi e
abling d data from monitors and electronic patient

rds should be dered impl d. Also, may
increase data captire and reporting by praviding A standardised
method for documentation.

For SBP, entrapment and cold climate pase particular chat
lenges to My capture. When access is permited. the palpation
of radial or carotid pulses may be the only monitoring eotion. In
addition, 10 expose the patient for NIBP measuring may Inflict -

ia and 18P via the radial artery may be a better
chokce.

44 | Suggestions for the future

DOuie to the variable reporting of GCS and 582 described in this re-
wiew we suggest increasing the use of standardized reporting by use
o, far plates with & ive data Y
with clear definiticns for each variable. To increase motivation for
itz use, scientific journals should request details regarding reported
fables, tar wple, timing of & ¥ hod wsed for

ring and the Bor of missing bles wh Appeoprr
e Categorzation of GCS should be agreed wpon, Furthermore,
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d data has the ial to repart precise manitor
data, for example, for SBP and robust systems for pre-hozaltal sto-
mated data capture who can with hospital data should be
implemented.
4.5 | Umitations

There is always a danger of selection bias when performing a system-
atic review, for example, erroneous exchusion or inchusion of studies.
Furthermare, some relevant studies may not have been identified
during cur datatase search due 10 poor indexng of application of im-
peecize search. Furtheemore, including only papers written in English

a

focto =~ g

Whent J, Masterson S, Grasner JT, et ol EulleCa ONE - 27 Nutiom,
ONE Furope, ONE Regstry: a prospective obnervational ansaly-
s over one month in 27 resusctation reg'stries ‘0 Furope - the
TuleCa ONE study protocol. Scand J Jraung Resusc Emecy Med
2015227,

Wang RYS, Strong O M. Beyond acouracy; What data guality
maeans 10 dits consamens. Jourmal of Maoagement Aeformation
Systoma 199412:5-90

O'Rely GM, Gabbe i, Moore L, Cameron PA, Cass Ty ng. mesus
Ing andd mproving the qualty of data 'n trauma reg'stries Areview
of the Nerutwre, injury, 200447559567,

Laudermdich DJ, Schift MA, Nathons All, Rosengart MR, Lack of
emergency medics services documentstion s msoculed wih
poor patlent outooenes: & v shatlon of sudt FIters for peehosplts’
trisama care. J Am Coll Surg. ZN0210:220-227.

Porge TV, Moore L, Twd! PA. Evidence of dats qualty

o ogusge: & d the risk of missing relovant st trmure registriess A systemstic review. / Triums Acste Core Sy,
quality apprsaal ems 200BAAD- A5,

P s defyedirdeskiss it  y ST INLEA tive quaity A s howiti
ofa v of data quafey, oy medical o stion n motor whice scdonts n

studies were h s 2d tion was subjoctively inter Southy castern N . Scand S Tr R ey Mad. 20111920,

preted thereby o ially introd, porting blas. ¥ Glaece LG, Ouler TM, Mubame! D), Meredith W, Dok AW, hepact

5  CONCLUSIONS

The qualty of reporting of GCS and SBP in p-ENS Is varlable
scientific papers. Uniform documentation and reporting promote
comparisons and high-quality h Ghven the varkibl
reporting identified In this revew, we recommend standardized re-
porting to enable better comparisons of p-IMS
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services: a consensus-based update
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Template Collaborating Group

' Abstract

Background: Physician staffed emergency mecical sendces [p-EMS) are resource cemanding, and research is

needed 1o evaluae any potential efiects of p-EMS. Templates, designed thiough expen agreement, are valuable
and featible, but they meed 10 be updated on a regular bass due to developments in available equipment and
treatment options. In 2011, 3 consenus bised semplate documenting and reporting data in p EMS was publiched,
We aimed 10 revise and update the remplate for documenting and reponing in p-EMS

Methods: A Delph methoa was appled 10 achieve 3 consensue from a panel of selected European expernts. The expents
were blinded 0 each other unil a consents was reachad, and all respones were ancnymized. The expens were aded
10 propose vanables within five predefined sections. There was also an optional sedh section for vanables that did not fin

into the pee-defined sections. Experts were adied 10 review and rate all vanatles from 1 lotally desagree) to 5 (totally
agre) based on relevance, and consonass was oefined & variables mted 24 by more than 70% of the expens
Results: Eleven expents panicipaed. The expens geneted 194 unigue varables fn the first round. After five rounds, 3
conensus wa reached, The updated dataset was an expanced version of the ongingl datacet and the templvie was
expanced from 45 to 72 main vadables The expens approved the final version of the templace.

Condusions: Lisng a Delphi method, we have updated the templte for documenting and ceporting in pEMS. We
necomimend implementing the dataser for standard eeporing in pEVS

Keywords: Documentation, Data collecnon, Pre- hospital, Physaan, Emesgency medical tenaces, Consensus, Air

‘ ambubanees, Quality of health care

)

Background
Physician-staffed emergency medical services (p-EMS) are
mnmmmmmwmmw

in severely sick or injured patients, but the subject remains
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debated [1-6]. P-EMS are resource demanding compared
with standard paramedic-staffed services [7], and more re-
search is needed to evahiate any potential effects of p-EMS
{1, 8, 9). High-quality research refies on data quality and
uniform documentation is essential to ensure reliable and
valid data. Currently, p-EMS data are low quality, and the
lack of sy tic d tion complicates comparison,
creating a barvier for high-quality outcome research [10].

In 2011, a consensus based template for documenting
and reporting data in p-EMS was published [7], Templates
for untform documentation may facilitate international
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agreement, are valuable and feasible, but they need to be
updated on a regular basis due to developments in avail-
able equipment and treatment options [12-15]. The p-
EMS template has been incorporated for dady use in
Finland, but it has not yet been implemented in other
European countries, A recent study concluded that the
published template is feasible for use in p-EMS and that a
lnvamnum of data may be captured, facilitating collab-
h [16]. Hi . the feasibility study re
vmladams(mhnmdduumdna.‘l‘omh
the template even more relevant, further revisions should
be made.
mnmo{ﬂmmdymlormandupdncdu

late for doc g and reporting in p-EMS
lhmuﬂn expert consensus (7] using the Delply method.
Methods
The experts

No exact criterion exists concerning sebection of partici-
pants for a Delphi study.

Many European countries share similarities with
regards to Infrastructure, socio-political system and
health care services, favouring research collaboration
[17]. Representatives from European p-EMS were invited
to join an expert panel using the same incluson criteria
as the original template:

1. Clinical experience by working in p-EMS to ensure
personal insight into the operative and medical
characteristics of advanced pre-hospital care.

2. Sclentific and/or substantial leadership
responsibilities in pre-hospital care to ensure com-

(20X 2375 Fage 2 0f 28

The Delphi process ran from Feb. 19 to Oct. 1, 2009,
The final datuset was approved by all experts.

Objectives for each round of the Delphi process
The experts were asked to propose variables within each
of five predefined sections:

1. Fixed system variables
Variables describing how the p-EMS is organized,
competence i the p-EMS temm and its operational
capacities (¢.g. dispatch eriteria, population, mis-
shon case-mix and equipment utilized by the ser-
vices), These data do ot change between missions
and are considered fixed.

2. Event operational descriptors

Variables d ing the context (e.g.
data on logstics. type of dispatch, time variables
ard mission type).

3. Patient descriptors
Variables documenting patient state (e.g, age.
gender, comorbidity, patient physiology and medical
complaint).

4. Process mapping variables
Variables documenting disgrostic and therapeutic
procedures (eg. monitoring, medication, alrway
devices used, etc.) performed during the period of
p-EMS care.

5 Outcome and quality indicators
Variables describing patient outcome and quality.

There was also an optional sixth section for proposals
of variables that did not fit into one of the pre-defined
sections,

o, di1

I y n & hods and g e of
pre-hospital emergency systems.
3. Ability to communicate in English.

The experts were identified via the European Prehospi-
tal Rescarch Alliance (EUPHOREA) mlwork. The
EUPHOREA network consists of tives from p-
EMS throughout central Europe, Uk and Scandinavia,
Experts were invited via e-mall. Non-responders were
reminded via e-muil. For all rounds non-responders were
reminded twice per e-muail.

The Delphi method

A Delphi technique was applied to achieve a consensus
from a panel of selected experts interacting via e-mail.
No plysical meetings were held. A research coordinator
interacted with the participants, administered question-
naires and collected the responses until a consensus was
reached. The experts were blinded to each other until an
agreement was reached. All responses were anonymized.

Each expert suggested 10 variables considered 1o be
most important for routine documentation in p-EMS
within each of the five predefined sections.

Round Il

The results from the fint round were structured in o
worksheet (Excel for Mac, version 16,31, 2019 Micro-
soft). Duplicate suggestions were removed before the
varlables were returned to the experts. Variables from
the original template were included if not suggested by
the experts. Experts were asked to teview and rate all
variables from 1 (totally disagree) to 5 (totally agree)
based on relevance.

Round 1

Variables rated >4 by more than 70% of the experts were
included in the template draft and presented to the ex-
perts [18, 19]. In addition, the experts received a number
of questions pertaining to the wording of questions,
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consent to delete some questions because of overlap,
relevance of alternatives under @ main question, and
whether there should be a free-text fleld for addressing
key lessons. Furthermore, they were instructed to pro-
vide comments and grade the variables as cither compul-
sary or optional. Later, the experts were asked to suggest
the froquency of variable reporting (for each mission,
monthly or annually). Varables rated 24 by less than
50% of the experts were excluded. Varables rated >4 by
more than 50% of the experts were summarized and re-
rated by the experts, If more than 70% of the experts
rated a variable >4 in this second round, the variable
was included in the final template.

Round IV

After summarizing the feedback from round 111, the list
of variables achieving consensus, accompanying com-
ments, and further questions were distributed to the ex-
perts. All varubles were numbered. This round provided

an opportunity for the experts to revise their judgements
and combine similar variables,

Round V
Feedback from round IV was summarized into a final
version of the template and sent to the experts to elicit
any objections and/or to give final approval of the tem:
plate for routine reporting in p-EMS.

The study was drafted according to the Standards for
Reporting Qualitative Research (SRQR) [20).

Results

The experts

Thirty experts were invited to join the consensus process
and 15 agreed 1o participate. Eleven experts responded
in the first Delphi round, ten ded in the d

(20X 2375 Fage 3 of 28

Round 1

The preliminary template was presented to the experts.
Additionally, the experts rated the 35 main variables and
32 sub-variables that were initially rated >4 by 50-70%
once more. Five more nsain variables and 9 sub-variables
were Included after this second rating, In total, 73 main
variables were included (Fig 2). The experts agreed that
all fixed system variables should be reported annually
while all event operational descriptors, patient descrip-
tors, p pping variables and outcome and quality
indicators should be reported after each mission.

Round IV

The included variables were presented to the experts
After feedback from the experts the wording of variables
1.23.6 and 3.5.6. were changed from “Chest pain, exclud-
ing MI® to “Chest pain, MI not confirmed”. Variable
3.8.4. "Systalic blood pressure (SBP) not recordable™ and
3104 “SpO2 not recordable”™ were added. Variables
3.13.L and 3.13.2. were changed to record the VAS score
instead of pain as none, moderate or severe and variable
46.17. was changed from “Resuscitative endovascular
balloon occlusion of the aorta (REBOA)" to "Endovascu-
lar Resuscitation (EVR)".

Round V
The experts approved the final version of the template
(Table 1,2, 3, 4 and 5).

Discussion

Main findings

Using Delphi methodology, we have updated a template
for standard documentation in p-EMS. The new dataset
includes new data variables and the template was ex-
deed from 45 to 73 main variables.

round and nine responded in the !:sl three rounds.

Round |

The experts suggested 194 unique variables in the first
round (Fig. 1), All variables from the original template
wore among the suggested variables.

Round It

The experts rated the variables suggested in round |
from 1 (totally disagree) to 5 (totally agree) based on
relevance. A total of 68 main variables (24 fixed system
variables, 10 event operational descriptors, 15 patient de-
scriptors, 10 process mapping variables, 9 outcome and
quality indicators and no other variables) were rated >4
by maore than 70% of the experts and included in the
preliminary template. Thirty-five main variables and 32
sub-variables were rated <4 by 50-70% of the experts.
Ninety-one variables were rated >4 by less than 50% of
the experts and were excluded.

Fixed system variables

Throughout the world, there are large differences be-
tween p-EMS [21-23), and fixed system varfables are
impartant to analyse any influence of system factors and
compare systems [11, 24]. The experts suggested report-
ing all fixed system variables anmally. Furthermore, the
experts chose to include two vartables related to quality.
The reason for including these data in this section is that
they describe the quality of the system rather than the
quality delivered during each mission.

Event operational descriptors

There i no in the lit on bow to report
mission times [15, 25, 26] and the experts had several
suggestions, Le, exact times (hivmm), time intervals
(dispatch time, on-scene time, etc.) and time reported as
year/month/day/hour of event. Response time (time
from unit is dispatched to at patient side), on-scene time

135



Paper IV

Tonsager ef al. Scandeavion Journal of Trouma, R ond £ Mt (2010) 2825 Page dof 28

Fiued system variables
47

o Event operatonal descriplors

2
Unique variables R 2
1
194 ."- '.'..'.
~

) Other variables
32

Fig. 1 Sugpeied wawtaes Humose of supgeied viles Sor e dFewnt sactions e Tid 1ound o the Dwpry proces

and transport time (from patient leaving the scene to ar-  to consultation responsibilities and medical direction for

rival at the hospital) and time from alarm to arrival at  ordinary EMS, This may affect availability i work hours

the hospital arc all reported In varlous templates. We  are restricted.

argue that by reporting exact times, all desired time in-

tervals can easily be calculated: therefore, exact times  Patient descriptors.

should be documented, Comorbidity is an important risk adjustment measure,
The time of the event is usually not possible to accur-  but there is no consensus on comorbidity reporting. The

atcdy identify, In trauma, the time of the cvent will be  original template for reporting In p-EMS used the

distinct, but for other diagnoses a clearly defined start  American Socicty of Anesthesiologists Physical Status

time Is often missing. The time when a call iy received at - (ASA-PS) scale in a dichotomized form. However, using

the emergency medical communication centre (EMCC)  full ASA-PS scale has been found to be feasible in p-

in a distinet time that s casy to document, substituting  EMS [27), and it is rec led by the exp

for the time of the event. This was also emphasized by Reporting the present medical problem is crucial for

the experts. benchmarking, P-EMS have traditionally reported symp-
P-EMS differ in service profile, ond documenting  toms, but point-of-care diagnostical options are increas-

dispatch type is important for benchmarking. Some ser-  ingly  svailable, allowing more  precise  pre-hospital

vices are dispstched to all types of emergency missions,  diagnoses [28-30],

whereas others are dispatched o specific types, eg., The experts recommended  reporting - physiological

trauma. Some services have an extensive workload due  data at two different time points: at arrival of the p-EMS
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Patient descriptors
16

and at hand-over or the end of patient care. This corre.
sponds with the original template. Reporting dats ot two
different time points allows for monitoring changes in
the patient state and may serve as a surrogate measure
for p-EMS performance [31). For SBP and SpO2, the ex-
pcruuhowgsatwwthg(helomwhemmd.
jon is an independent predictor of mortality
fat traumatic brain injury (TBI) patients [32], and
reporting the lowest SBP value will capture hypotensive
cphndu.fuﬂhu.umnmauddnnapum(mmmod
wm are 1 ' w NINSNY M
measurement of physiological vnrhblu Cnnllnum
reporting may capture dynamic changes in patient state,

Process mapping variables

The resulting physiological effects of p-EMS treatment
and its relation to outcome remains largely unknown in
pre-hospital critical care. Such changes in physiology
have carlier been difficult to capture but doing so is now
more feasible due to technological developments. The
experts emphasized this, and as such an expansion of
the process mapping section was suggested.

Mission outcome and quality indicators
To date, there is no agreement on standard quality
indicators in p-EMS but Haugland ct al. recently de-

thereby increasing the precision of p-EMS h

Pain is frequent in the p-EMS patient population, and pain
relief is considered good clinical practice (33, The original
tempiate used o theoe-part scale for reporting pain while the
expert group of the revised tenplate suggest reporting pain
sccording to the Visual Analogue Scale (VAS) [34],

veloped a set of quality Indicators for p-EMS [35].
Several of these indicators are documented in the
revised template but under various sections. Addition-
ally, the experts suggested several other context-
specific quality variables related to the individual
patient, but these are yet to be validated.
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The experts recommend an event-specific long-term
outcome measure to be included on a regular basis. The
feasibitity of capturing this variable as part of a standard-
tzed documentation in the p-EMS population remains to
be determined.

G-mnlmion

I¢ sus-based templates for reporting in EMS
and p-EMS have been created (eg. trauma, airway
handling and cardiac arrest) [14, 15, 26, 36}, and studies
have proven that data collection according to such tem.
plates are feasible [12, 16, 37]. However, to increase the
relevance of templates, variables should be coordinated

oy (2000 2825 Page 26 of 28

facilitate implementation. Furthermore, to Increase the
implementation rate of the template, targeted efforts,
such as invol t of stakeholders and highlighting the
possibilities which lies within template data research,
must be initiated.

Registries (eg for trauma and cardiac arrest) have fa-
alitated a large amount of research [14, 40, 41} In p-
EMS there is currently no joint register and each na-
thonal service manages its own data. Furthermore, data
are often registered on paper and liter converted to
digital format. Automated data capture from monitors
and updated digitized data catchment tools could allow

Of 26 variables in the template on quality indicators in
p-EMS [35], five are Mentical to variables in the current
template, six can easily be calculated and three are par-
tially similar, Thus, little extra effort is required to docu-
ment according to both templates. We believe that the
coordination of vartables and linking of templates will
add value by reducing workload and increasing data cap-
ture, thereby facilitating future p-EMS rescarch,

P-EMS are constantly developing, with new diagnostic
and therapeutic options available, g pre-hospital blood
products, Tranexamic acid, extracorpareal mbmne
oxygenation (ECMO), th y and end re-
undubuon-mToupmuMhmhmmuh.
templates need to be updated regularly. Additionally, the
variables shown to be not feasible to document should ef-
ther be changed or removed. Physiological variables are
often reported to be the most often missing variables |38,
39). In the original template we found the feasibility of
collecting physiological data to be good [16), and these
variables were not substantially changed in the updated
template. Thus, we expect feasibility to be good for
physiological variables in the updated template as well.

To be able to compare outcomes, data must be unam-
biguously defined [26]. A data dictionary with precise
definitions will be created for the present template. Fur-
th when impls ting the template, it is import-
ant to ensure that all requested data are collected. Each
service is free to choose whatever supplementary vari-
ables it wants, but all core vartables should be captured
by default, thereby facilitating future research.

Physician-staffed services are more expensive compared
1o ordinary EMS services making it a limited resource
This emphasize our obligation to use the service for the
night patients. Therefore, we continually should strive to
identify patients where p-EMS has an additional effect.

To provide a tool for collection of high-quality data
only a first step towards the improvement of p-EMS re-
search. The next step is implementation, which is pivotal
(orumyhlemmmmwhcmwwmd
the we Invited expents from all over Europe to

plukw:ml:dndopmm\v believe this may

tor complete template data 10 be tmported directly into
a common registry. This would provide a substantial op-
portunity for joint research. If such a registry could also
link tomplate data to outcomes and standardized coding
systems for process and outcome issues, we may be able
to assess e.g for which patients p-EMS are useful, which
procedures should be performed out-of-hospital and
which procedures should not. However, the ethical and
legal requirements of data sharing for research purposes
(eg General Data Protection Regulation (GDPR)) must
be taken into account and a substantial work to adbere
to the current regulations are needed to succeed.

In the g study, we applied a Delphi method. This
approach s in contrast with the Nominal Group Tech-
nique (NGT) that was used in the development of the ori-
ginal template. The classic Delphi method applies
questionnaires with e-malls whereas the NGT imvolves a
physical meeting with experts to reach a consensus [42].
The methods can also be combined into 4 modified NGT
that starts with a Delphi process and ends with a physical
meeting as a final step before consensus. Because this is
an update of an existing template, we considered a phys-
scal meeting to be unnecessary. Furthermore, we wanted
to ensure anonymity of the experts to prevent authors
from favouring certain responses.

Reaching agreement s fundamental in Delphi studies,
but a commonly accepted definition of consensus is ab-
sent [43]. In the present study we defined consensus as
variables rated >4 (on a scale from 1 to 5) by >70% of
experts. We consider this a transparent and systematic
method for reaching a consensus.

Limitations

The recruitment of experts is prone to selection blas
For recrutment we used a set of predefined criteria and
mcruited experts from the EUPHORFA network consist-
ing of representatives from p-EMS throughout central
Europe, UK and Scandinavia, The low number of partici-
pants (911 physicians) may have introduced a selection
bias. However, we managed to recruit a representative
cohott of p-EMS physiclans representing a broad range
of European p-EMS. The physiclan-staffed services

158



Paper IV

of the results and that the effect of po-
tential selection bias is minimized. By keeping proposals
anonymous, we have avoided the effect of favouring pro-
posals from certain experts.

|

Using a Delphi method, we have updated and revised
the template for reporting in p-EMS, We recommend
Iimplementing the dataset for standard reporting in p-
EMS.
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Appendices

Appendix 2 - Documentation Form, Study Il

5.

6.

. Patient ID:
. AMIS number:
. Date of mission (DD.MM.YYYY):
. Physician (initials):
Pre-event ASA-PS score:
Was information on pre-event ASA-PS score easy to obtain in the pre-
hospital setting?
O Yes
O No

7.

Source of information:
O Patient
O Next of kin
O Physician
O Paramedic
O Nurse
o Other:
o Information was not obtainable

8. Reason that information on pre-event ASA-PS score was not obtainable:

0 Unconscious patient

O Patient was not able to communicate

o No next of kin/physician/nurse/paramedic available
o Next of kin/physician/nurse/paramedic do not know
o Patient did not want to inform

o Other:
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Appendix 3 — REK approval, Study Il

b REGIOMALE EDMITELL [0 MEDSISE DG HELIEFRGLNG |[TENISGEL M

Region: Saksbehandler: Telefon: Vér dato: Vér referanse:

REK vest @yvind Straume 55978496 09.05.2016 2016/556/REK vest
Deres dato: Deres referanse:
30.03.2016

Var referanse mé oppgis ved alle henvendelser

Kristin Tansager
Anestesiavdelingen

2016/556 Kan luftambulanseleger skare pre-event ASA-PS prehospitalt?

For skningsansvarlig: Helse Stavanger HF
Prosjektleder: Kristin Tensager

Vi viser til sgknad om forhandsgodkjenning av ovennevnte forskningsprosjekt. Sgknaden ble behandlet av
Regional komité for medisinsk og helsefaglig forskningsetikk (REK vest) i mgtet 21.04.2016. \urderingen
er gjort med hjemmel i helseforskningsloven (hfl.) § 10, jf. forskningsetikkloven § 4.

Prosjektomtale

Forskningen skal avdekke om |uftambulanseleger kan skare korrekt pre-event ASA-PSeller ikke pa
pasienter de behandler prehositalt. Pre-event ASA-PSer en skala som sier noe om graden av komorbiditet,
det vil si alvorlighetsgraden av hva pasienten feller fra far. Sudien er designet som en prospektiv
observagionsstudie hvor en luftambulanselege og 3 sykehusleger skarer pre-event ASA-PS pa de samme
pasientene. Luftambul anselegens skar sammenlignes med skaren til de tre sykehuslegene og sykehuslegene
sammenlignes seg i mellom. Luftambulanselegen bruker all tilgjengelig informasjon far pasienten leverestil
sykehuset, mens legene pa sykehuset kan bruke hele pasientens journal. Ca 400 pasienter skal inkluderes og
saker ber om fritak fra samtykkekravet.

Vurdering

Forsvarlighet
REK vest vurderer dette som en forsvarlig studie, men liten ulempe for deltakerne.

Sudie pd mindredrige

REK vest minner om kravene i helseforskningsloven ved studier pd barn, jf helseforskningsioven § 18:
"Forskning som inkluderer mindredrige og personer uten samtykkekompetanse etter pasient- og
brukerrettighetsioven § 4-3 kan bare finne sted dersom:

a eventuell risiko eller ulempe for personen er ubetydelig

b. personen selv ikke motsetter seg det, og

c. det er grunn til &anta at resultatene av forskningen kan vagre il nytte for den aktuelle personen eller for
andre personer med samme a dersspesifikke lidelse,

sykdom, skade eller tilstand.

For mindredrige kreves det at tilsvarende forskning ikke kan gjennomfares pé personer som ikke er
mindredrige."

Komiteen peker paat studien vil haminimal pavirkning for pasientene. Prosjektet innebagrer at noen fa

Bespksadresse: Telefon: 55975000 All post og e-post som inngar i Kindly address all mail and e-mails to
Armauer Hansens Hus (AHH), E-post: rek-vest@uib.no sakshehandlingen, bes adressert til REK  the Regional Ethics Committee, REK
Tverrflay Nord, 2 etasje. Rom Web: http:/helseforskning.etikkom.no/ vest og ikke til enkelte personer vest, not to individual staff

281. Haukelandsveien 28

164



Appendices

helsepersonell vil foreta vurdering av pre event ASA-PS, og dermed far tilgang til journal. Komiteen
vurderer ulempen ved deltakelse til & vaare ubetydelig, og finner at kravene er oppfylt i studien.

Unntak fra samtykkekravet jfr. helseforskningsloven § 35

Prosjektgruppen gnsker & gjennomfare prosjektet uten &innhente samtykke fra deltakerne. Hovedregelen for
medisinsk og helsefaglig forskning er samtykke fra deltakerne. For at helseopplysninger innsamlet i helse-
og omsorgtjenesten skal kunne benyttes i forskning uten samtykke, ma kravene i helseforskningsloven § 35
vage oppfylt. Dette kan bare skje dersom:

® dlik forskning er av vesentlig interesse for samfunnet
* hensynet til deltakernes velferd og integritet er ivaretatt
* det er vanskelig &innhente samtykke

Komiteen vurderer dette som et viktig progiekt & gjennomfere, og anser kravene som oppfylt. Komiteen
vektlegger viktigheten av komplette og valide data, og at krenkelsen av deltakernesintegritet er minimal.

Informasjonsplikt og rett til reservasion

Ved innhenting av informasjon fratredjepart, er hovedregelen at personen det gjelder skal informeres om
bruken, jf. personopplysningsioven § 20 farste ledd. Informasjon kan unnlates dersom det er umulig eller
uforholdsmessig vanskelig, jf § 20 andre ledd bokstav b. Fritak frakravet om informasjon etter §20 farste
ledd ma vurderes etter § 20 andre ledd, bokstav b). REK vest gir fritak for plikten til informasion og viser til
begrunnelsen for unntak for samtykkekravet over.

Prosjektslutt og handtering av data

Prosektsutt er satt til 31.03.2020, og data gnskes lagret i fem &r etter progjektslutt for etterkontroll. REK
vest har ingen innvendinger til dette. | falge seknaden savil datalagresi 1&st skap (Stavanger) og i journal
(Trondheim). REK vest setter som vilkér at datalagresi tréd med de respektive institusjonene sine rutiner
for handtering av forskningsdata.

Vilkér

* Progjektdata skal lagresi tréd med de respektive institusjoner sine rutiner for handtering av
forskningsdata.

Vedtak
REK vest godkjenner prosjektet pa betingelse av at ovennevnte vilkar tastil falge.

Suttmelding og sgknad om prosjektendring

Progjektleder skal sende sluttmelding til REK vest pa eget skjema senest 30.09.2020, jf. hfl. §

12. Prosjektleder skal sende seknad om prosjektendring til REK vest dersom det skal gjgres vesentlige
endringer i forhold til de opplysninger som er gitt i seknaden, jf. hfl. § 11.

Klageadgang
Du kan klage pa komiteens vedtak, jf. forvaltningsloven § 28 flg. Klagen sendestil REK vest. Klagefristen

er tre uker fradu mottar dette brevet. Dersom vedtaket opprettholdes av REK vest, sendes klagen videre til
Den nasjonale forskningsetiske komité for medisin og helsefag for endelig vurdering.

Med vennlig hilsen
Ansgar Berg

Prof. Dr.med
Komitéleder

@yvind Straume

sekretariatsleder

K opi til:forskning@sus.no
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Appendix 4 — Additional REK approval, Study Il

b REGIONALE KOMITEER FOR MEDIUNIK OG RELSEPAGLIG TORSININGSE TIX

Region: Saksbehandler: Telefon Vér dato: Vér referanse:

REK vest Anna Stephansen 55978496 04.12.2017 2016/556/REK vest
Deres dato: Deres referanse:
20.11.2017

Var referanse mé oppgis ved alle henvendelser

Kristin Tensager
Anestesiavdelingen

2016/556 K an luftambulanseleger skare pre-event ASA-PS prehospitalt?

Forskningsansvarlig: Helse Stavanger HF, Helse Stavanger HF - Stavanger universitetssukehus
Prosjektleder: Kristin Tensager

Vi viser til sgknad om prosjektendring datert 20.11.2017 for ovennevnte forskningsprosjekt. Sgknaden er
behandlet av nestleder for REK vest pé fullmakt, med hjemmel i helseforskningsloven § 11.

Vurdering

Prosjektgruppen gnsker &laluftambul anselegene skdre ASA-PS pa 20 av de inkluderte pasientene. Det skal
trekkes ut 20 tilfeldige pasienter av deinkluderte i henholdsvis Trondheim og Stavanger og deretter skal de
|uftambul ansel egene skére ASA-PS pé disse, p4 samme méte som de in-hospitale legene allerede har gjort
paalle de inkluderte pasientene, det vil s dgainni journalen og bruke opplysningene der for & skare
ASA-PS. Det betyr at |luftambulanselegene ma gainn i journalen pa 20 av de inkluderte pasientene. Legene
har taushetsplikt.

REK vest oppfatter det slik at den omsgkte endringen er innenfor formalet definert i den opprinnelige
prosiektseknaden og har ingen innvendinger mot dette.

Vedtak
REK Vest godkjenner prosjektendring i samsvar med forelagt seknad.

Klageadgang

Du kan klage p& komiteens vedtak, jf. helseforskningsloven § 10 og forvaltningsloven § 28 flg. Klagen
sendestil REK vest. Klagefristen er tre uker fra du mottar dette brevet. Dersom vedtaket opprettholdes av
REK vest, sendes klagen videre til Den nasjonal e forskningseti ske komité for medisin og helsefag for
endelig vurdering.

Med vennlig hilsen

Ketil Joachim @degaard
dr.med.
Nestleder REK vest

Anna Stephansen
Sekretariatsl eder
Kopi til: forskning@sus.no; forskning@sus.no
Bespksadresse: Telefon: 55975000 All post og e-post som inngar i Kindly address all mail and e-mails to
Armauer Hansens Hus (AHH), E-post: rek-vest@uib.no saksbehandlingen, bes adressert til REK  the Regional Ethics Committee, REK
Tverrflay Nord, 2 etasje. Rom Web: http://helseforskning.etikkom.no/ vest og ikke til enkelte personer vest, not to individual staff

281. Haukelandsveien 28
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