
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=ipec20

Prehospital Emergency Care

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/ipec20

Appropriate Air Medical Services Utilization and
Recommendations for Integration of Air Medical
Services Resources into the EMS System of Care: A
Joint Position Statement and Resource Document
of NAEMSP, ACEP, and AMPA

John W. Lyng, Sabina Braithwaite, Heidi Abraham, Christine M. Brent, David
A. Meurer, Alexander Torres, Peter V. Bui, Douglas J. Floccare, Andrew N.
Hogan, Justin Fairless & Ashley Larrimore

To cite this article: John W. Lyng, Sabina Braithwaite, Heidi Abraham, Christine M. Brent, David
A. Meurer, Alexander Torres, Peter V. Bui, Douglas J. Floccare, Andrew N. Hogan, Justin Fairless
& Ashley Larrimore (2021): Appropriate Air Medical Services Utilization and Recommendations
for Integration of Air Medical Services Resources into the EMS System of Care: A Joint Position
Statement and Resource Document of NAEMSP, ACEP, and AMPA, Prehospital Emergency Care,
DOI: 10.1080/10903127.2021.1967534

To link to this article:  https://doi.org/10.1080/10903127.2021.1967534

Published online: 04 Oct 2021. Submit your article to this journal 

Article views: 1430 View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=ipec20
https://www.tandfonline.com/loi/ipec20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/10903127.2021.1967534
https://doi.org/10.1080/10903127.2021.1967534
https://www.tandfonline.com/action/authorSubmission?journalCode=ipec20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=ipec20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/10903127.2021.1967534
https://www.tandfonline.com/doi/mlt/10.1080/10903127.2021.1967534
http://crossmark.crossref.org/dialog/?doi=10.1080/10903127.2021.1967534&domain=pdf&date_stamp=2021-10-04
http://crossmark.crossref.org/dialog/?doi=10.1080/10903127.2021.1967534&domain=pdf&date_stamp=2021-10-04


APPROPRIATE AIR MEDICAL SERVICES UTILIZATION AND RECOMMENDATIONS

FOR INTEGRATION OF AIR MEDICAL SERVICES RESOURCES INTO THE EMS
SYSTEM OF CARE: A JOINT POSITION STATEMENT AND RESOURCE DOCUMENT

OF NAEMSP, ACEP, AND AMPA
John W. Lyng, MD, NRP , Sabina Braithwaite, MD, MPH , Heidi Abraham, MD,

Christine M. Brent, MD, David A. Meurer, MD, Alexander Torres, DO, MBA, Peter V. Bui,
MD, Douglas J. Floccare, MD, MPH, Andrew N. Hogan, MD , Justin Fairless, DO, NRP,

Ashley Larrimore, MD

ABSTRACT

This update to the 2013 joint position statement,
Appropriate and Safe Utilization of Helicopter Emergency
Medical Services, provides guidance for air medical serv-
ices utilization based on currently available evidence. Air
medical services utilization considerations fall into three
major categories: clinical considerations, safety considera-
tions, and system integration and quality assurance.
Clinically, air medical services should accomplish one or
more of three primary patient-centered goals: initiation or
continuation of locally unavailable advanced or specialty
care; expedited delivery to definitive care for time-sensi-
tive interventions; and/or extraction from physically

remote or otherwise inaccessible locations that limit
timely access to necessary care. Ground-EMS (GEMS)
transport is preferred when it is able to provide the neces-
sary level of care and timely transport to definitive care.
Risk identification and safety of both the patient and crew
must be uniformly balanced against the anticipated
degree of patient medical benefit. While auto-ready and
auto-launch practices may increase access to air medical
services, they also risk over-use, and so must be rigor-
ously reviewed. Safety is enhanced during multi-agency
emergency responses by coordinated interagency commu-
nication, ideally through centralized communication cen-
ters. Helicopter shopping and reverse helicopter shopping
both create significant safety risks and their use is dis-
couraged. Regional EMS systems must integrate air med-
ical services to facilitate appropriate utilization in
alignment with the primary patient goals while being cog-
nizant of local indications, resources, and needs. To maxi-
mize consistent, informed air medical services utilization
decisions, specific indications for and limitations to air
medical services utilization that align with local and
regional system and patient needs should be identified,
and requests routed through centralized coordinating cen-
ters supported by EMS physicians. To limit risk and pro-
mote appropriate utilization of air medical services,
GEMS clinicians should be encouraged to cancel an air
medical services response if it is not aligned with at least
one of the three primary patient-centered goals. Similarly,
air medical services clinicians should be empowered to
redirect patient transport to GEMS. Air medical services
should not routinely be used solely to allow GEMS to
remain in their primary service area.

PREHOSPITAL EMERGENCY CARE 2021;00:000–000

POSITION STATEMENT

Air medical services involve providing medical
care in transit while using either fixed wing (air-
plane) or rotor wing (helicopter) aircraft to move
patients between locations. The modern use and
availability of air medical services has expanded
access to various health system resources, including
specialty care. While this is generally beneficial,
such expansion has also contributed to the
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complexity of health care delivery systems (1, 2).
Since the publication of the 2013 joint position state-
ment Appropriate and Safe Utilization of Helicopter
Emergency Medical Services (3), research has shown
that patient benefit is gained from the clinical care
capabilities of air medical services independent of
potential time saved when transporting patients
(4–6). Because the evidence basis for utilization of
air medical services continues to evolve, NAEMSP,
ACEP, and AMPA believe that an update regarding
the appropriate utilization of air medical services is
warranted, and that such guidance for utilization
can be divided into three major categories: clinical
considerations, safety considerations, and system
integration and quality assurance considerations.

Clinical Considerations

� Air medical services should be used to accomplish
one or more of three primary patient-centered goals.
All of the statements that follow should be viewed
through the lens of these goals:
1. Initiation or continuation of advanced or

specialty care that is not otherwise available
locally from hospital or ground EMS resources;

2. Expedited delivery of the patient to definitive
care for time-sensitive interventions; and/or

3. Extraction, evacuation, and/or rescue from
environments that are difficult to access due to
geography, weather, remote location, distance,
and other factors that limit timely access to a
patient or transport by ground EMS.

� If a patient’s clinical need for critical care expertise
and timely transport to definitive care can be met
with ground EMS resources, then ground EMS trans-
port is preferred to air transport transport in most
circumstances.

� For some non-emergent patients, air medical services
resources, usually via fixed wing aircraft with one or
more accompanying medical attendants, may be used
to repatriate a patient from a distant location to a
facility closer to the patient’s home in order to
access a higher level of care, provide continuity of
care from the patient’s home health care system,
and/or access the patient’s local family, social, and
medical support community.

Risk Identification and Safety
Considerations

� For every flight, the level of risk to patient and crew
must be carefully weighed against the reasonably antici-
pated degree of medical benefit to the patient (7, 8).

� Auto-ready and auto-launch practices intended to
increase on-scene access to air medical resources for
ill or injured patients can provide medical benefit but

can also result in over-use (9–11). Such practices
must be subject to rigorous and continuous quality
assurance review.

� Ground EMS clinicians on scene should be empow-
ered and encouraged to cancel air medical services
response if/when it is determined that continuing that
response would:
� Place the air crew and aircraft at undue risk
� Place ground crews at undue risk
� Not align with at least one of the three primary

patient-centered goals of air medical transport
� To enhance safety during multi-agency emergency

responses, communication between air medical serv-
ices and ground EMS and between multiple respond-
ing air resources should be routinely coordinated,
ideally through centralized communication centers.

� For safety reasons, requesting entities should not
engage in helicopter shopping. Helicopter shopping
is the practice of making calls to multiple air medical
services agencies to attempt to secure air transport
after an initial service has declined a flight due to
safety concerns (12). Similarly, air medical services
agencies should not engage in reverse helicopter
shopping by seeking out and offering to perform
transport missions that have been declined by one or
more other services due to safety considerations.

System Integration and Quality Assurance
Considerations

� Requests for air medical services should first align
with the three primary goals of utilization, followed
by locally established specific indications, and then
considered against locally applicable ground EMS
and air medical services resource limitations.

� To encourage consistent, informed air medical serv-
ices utilization decisions, we recommend requests be
routed through centralized coordinating centers with
access to and oversight by EMS physicians familiar
with air medical services care (13).
� Ideally, physicians providing oversight of air

medical services should meet the requirements
set forth in the joint position statement
Physician Oversight of Air-based EMS (14).

� Physicians providing clinical oversight of air
medical services should collaborate with both
out-of-hospital and hospital-based stakeholders
to establish specific indications for and limita-
tions to utilization that align with local and
regional system and patient needs.

� These utilization criteria should be widely promul-
gated to all stakeholders, undergo regular review
for adherence, receive periodic updates, and
address both scene and interfacility transport.
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� Air medical services transport destination determin-
ation decisions should be based on specific guide-
lines established by air medical services and hospital
stakeholders to ensure medically appropriate distribu-
tion of patients to specialty care, including trauma,
stroke, cardiac, pediatric, obstetric, and other spe-
cialty care hospitals. The effects of insurance-based
networks of care must be considered so as to avoid
unnecessary increased costs of care to the patient.

� Except in situations where patients are in extremely
remote locations far from definitive care, air medical
services should not be used solely to allow ground
EMS to remain in their primary service area.

� Air medical services clinicians in the field, supported
by concurrent consultation with physician oversight,
should be empowered to redirect patient transport to
ground EMS when air medical transport does not
meet at least one of the three primary goals of air
transport, independent of financial consequences to
the air medical services agency.

� Air medical services are an important resource that
can be used in disaster and mass casualty incidents
as part of an integrated community approach.
� Air medical services agencies should be

involved in preparedness planning and exercises
as part of a multi-disciplinary emergency and
disaster preparedness and response plan.

� Air medical services clinicians should be
encouraged to collaborate with and/or participate
in local, regional, and national disaster response
and support teams.

This position statement and resource document
highlight the purpose of air medical services and
provide guidance regarding its appropriate and safe
use for patient care, its integration into the health
care system, and the importance of making evi-
dence-guided utilization decisions.

INTRODUCTION

Air medical services, encompassing both helicop-
ters (HEMS) and fixed-wing aircraft, must be uti-
lized in a clinically effective, safe, and fiscally
responsible manner. Such utilization includes select-
ing patients who are most likely to benefit while
also taking steps to ensure the air medical services
mission does not place patients and air crewmem-
bers at undue risk for injury or death. Fiscally
responsible utilization helps to ensure the most clin-
ically appropriate and least costly transport resour-
ces (ground versus air) are used to meet the
patient’s clinical needs.

PATIENT BENEFIT FROM APPROPRIATE USE OF

AIR MEDICAL SERVICES
The decision to use any form of medical transport

first requires consideration of the clinical needs of
the patient and the ability of available medical
resources to meet those needs both before and dur-
ing transport. Patients may derive benefit from air
medical services when one or more of three primary
patient-centered needs are identified and met:
1. initiation or continuation of advanced or specialty

care and expertise that is not otherwise available
locally from hospital or ground EMS resources;

2. expedited delivery of the patient to definitive care for
time-sensitive interventions; and/or

3. extraction, evacuation, and/or rescue from
environments that are difficult to access due to
geography, weather, remote location, distance, and
other factors that limit timely access to a patient or
transport by ground EMS.
Additionally, for some non-emergent patients, air

medical services resources, usually via fixed-wing air-
craft with one or more accompanying medical attend-
ants, may be used to repatriate a patient from a
distant location to a facility closer to the patient’s
home in order to access a higher level of care, pro-
vide continuity of care from the patient’s home health
care system, and/or to access the patient’s local fam-
ily, social, and medical support community.

SECTION 1: CLINICAL, TEMPORAL, AND

GEOGRAPHIC CONSIDERATIONS

For any given patient, the clinical experience and
expertise of the individual hospital-based or field
personnel making an air medical services utilization
decision may vary significantly. Objective data
should be used whenever possible to guide utiliza-
tion decisions, including use of diagnostic informa-
tion such as vital signs or 12-lead EKGs, as well as
decision support tools such as validated risk assess-
ment or patient acuity scores calculated from infor-
mation that is readily available to the requesting
personnel (15–17).
Unfortunately, utilization decisions are often

encumbered by lack of immediate access to diagnostic
tools and information that could otherwise help dis-
criminate between patients who would benefit from
and those who would not benefit from either air-
delivered care in transit or earlier access to definitive
hospital-based interventions. Instead, decisions to use
air medical services are often driven by subjective
perceptions of potential unknowns rather than by
what limited objective data are known. Absent
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specific objective parameters on which to judge bene-
fit and risk, perceptions of the potential “worst case
scenario” can drive decision making. Though at least
one scoring system for air medical services utilization
has been validated based on straightforward preho-
spital criteria, there is clearly a need for development
and adoption of other objective decision support tools
to support utilization decisions (17–20).
Several research limitations have restricted the

volume of literature available to guide appropriate
utilization decisions made by both hospital and
EMS clinicians. Performance of randomized clinical
trials comparing air to ground EMS care and trans-
port is limited by the ethical challenges of random-
izing patients with known time-sensitive conditions
to study arms that could potentially delay delivery
to definitive treatment. Secondly, methodology that
focuses primarily on the type of transport vehicle
used (ground versus air) or the speed of transport
fails to recognize the effects of the type and scope
of clinical care provided in transit. Furthermore, sig-
nificant heterogeneity exists across air and ground
medical crew staffing models, ranging from single
clinicians to multiple medical crewmembers with
credentials ranging from the EMT to physician.
Crews may also include other specialized clinicians
such as perfusionists or respiratory therapists. This
varied staffing and the heterogeneity of the resultant
clinical care makes it difficult to aggregate or
extrapolate study results across specific air medical
services agencies or systems of care and may also
explain why studies that have compared air to
ground EMS transport have provided mixed and
even contradictory results (21–34). Despite these
limitations, there is evidence in the literature dem-
onstrating the benefits of air-based care for specific
patient populations as described below.

Trauma Emergencies

Use of rotor-wing/helicopter air medical services
(HEMS) responding directly to the scene for patients
with traumatic injuries represents the area with the
largest body of supporting evidence in the civilian
setting. As far back as 1983, Baxt and Moody
showed decreased trauma mortality in patients
transported directly from a trauma scene by a single
HEMS service staffed with specially trained EMS
clinicians when compared to ground transport (35).
The authors further validated their findings by
applying their study methodology on an even
broader scale to seven independent air medical serv-
ices operating in several regions throughout the
United States with a variety of crew configurations.
Each of these services were found to achieve

reductions in predicted mortality when providing
care of trauma patients from the scene (36).
Some of the benefit of air-based care for trauma

patients may be dependent on geography and dis-
tance from definitive care. Numerous studies have
demonstrated that air medical services improves
survival in suburban and rural settings when com-
pared to ground transport for various trauma
patient populations (19–24, 37–40). However, the
same benefit has not been consistently conferred in
direct-to-scene air response in urban settings (25, 26,
41). One retrospective study identified a potential
survival benefit for urban penetrating trauma
patients when HEMS was used in direct-to-scene
response. It is unclear whether the benefit is attrib-
utable to delivery of a specialized EMS physician to
the scene, care provided in transit, or faster delivery
to definitive care than ground EMS (27).
Earlier studies showed improved survival benefit

when air medical services is used for interfacility
transfer of trauma patients from hospitals with lim-
ited diagnostic, interventional, and critical care
resources to designated regional trauma centers (28,
29), while more recent studies are equivocal with
regard to benefit from air medical services in inter-
facility transfer (42, 43). These patients are at least
perceived by the transferring clinicians to poten-
tially benefit from specialized testing or time-sensi-
tive interventions that are not available at the
transferring facility, advanced care in transit that is
not available from local ground EMS resources, or
perceived shorter interfacility transfer times. It is
important to distinguish here that the level and
quality of care delivered to trauma patients during
transfer may be more important than speed. A large
multicenter study of isolated severe traumatic brain
injury patients transported by helicopter showed
improved survival despite longer transport time.
This finding suggests that patients in this popula-
tion primarily receive greater benefit from the ear-
lier initiation of critical care interventions by air
medical services clinicians, rather than from the
shorter transport times potentially achieved by
air (44).
Several studies have attempted to identify object-

ive criteria on which to base use of air medical serv-
ices for trauma patients. A multidisciplinary panel
of experts in trauma, EMS, and evidence-based
guideline development created recommendations
for the selection of prehospital trauma patients who
would most likely benefit from air versus ground
transport (45). The panel recommended that triage
criteria for all trauma patients include anatomic,
physiologic, and situational components to risk-
stratify injury severity and guide decisions as to
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transport modality and destination. More recently,
several physiologic criteria have been shown to be
predictive of higher odds of mortality and/or need
for emergent hospital-based interventions in trauma
patients transported by helicopter (17, 46, 47). The
Air Medical Prehospital Triage Criteria (AMPT)
Score development and validation studies found
that patients with two or more of the following
physiologic and anatomic criteria benefit from
HEMS transport: GCS <14, respiratory rate <10 or
>29, flail chest, hemo/pneumothorax, paralysis, and
multisystem trauma (48–50). Interestingly, these
patients had increased survival regardless of
whether air transport actually shortened time to a
trauma center, once again suggesting that the critical
care assessment and management provided in tran-
sit may play a more important role than the type of
vehicle used to transport the patient or the actual
duration of the transport interval of patient care
(18). Other prehospital scoring systems have been
proposed that can guide decision-making (51, 52).

Medical Emergencies

Decisions to use air medical services to care for
patients with specific medical conditions are sup-
ported by varying levels of evidence.

Cardiovascular Emergencies. ST-segment myocar-
dial infarction (STEMI) has a well-established rela-
tionship between time to intervention and improved
patient outcomes (53). Bypass of non-interventional
facilities and/or long distance interfacility transfer
of patients for percutaneous coronary intervention
(PCI) has shown benefit over locally administered
fibrinolytic agents when first medical contact to bal-
loon time is less than 90minutes (54, 55). In add-
ition, in rural areas air medical services may be also
able to provide more advanced cardiac monitoring
and interventions during transport than local
ground EMS can provide. Several studies have
shown mixed results when evaluating whether
HEMS transport, either from a scene or for interfa-
cility transfer, can help achieve the goal of perform-
ing PCI within 90minutes of first medical contact
compared to ground EMS transport (56–60). In gen-
eral terms, air transport can help achieve shorter
first medical contact to device times compared to
ground transport for transport distances greater
than 30mi (50 km). However, for transport distance
less than 30mi (50 km), time to intervention is lon-
ger for air-transported STEMI patients compared to
ground (61). While achieving faster time to defini-
tive intervention appears desirable, it is important
to specify that based on current evidence, total
ischemic time less than 120minutes provides

maximum patient benefit (62, 63), and thus to be
clinically meaningful, the decision on use of mode
of transport should focus on achieving this target.
When either air or ground EMS can achieve a total
ischemic time less than 120minutes, utilization deci-
sions can be guided by evidence that the risk of 1-
year mortality from STEMI is increased by 7.5% for
each 30-minute delay to device (63, 64). This sug-
gests that if air transport can decrease patient time
to device by at least 30minutes, STEMI patients
may enjoy an enhanced survival benefit, though no
studies have directly evaluated this premise.
Currently, no specific literature exists assessing
change in STEMI patient outcome when the differ-
ence between air and ground first medical contact
to device times is less than 30minutes.
In addition to PCI, other cardiac care interven-

tions such as intra-aortic balloon pumps, ventricular
assist devices, extracorporeal cardiopulmonary
resuscitation, extracorporeal membrane oxygenation,
and post-cardiac arrest care are becoming regional-
ized. Air medical services may help expand access
to these interventions via transport of specialty
teams and equipment to the patient, providing
interfacility transport care of patients being sup-
ported by these devices, or expediting access to
these interventions from the field, but whether it
confers an outcome benefit is currently unknown.
A specific subset of patients that are sometimes

considered candidates for air medical services are
those in cardiac arrest. Air scene response for car-
diac arrest should typically be rare; however, use of
air medical services for transport of cardiac arrest
patients with return of spontaneous circulation may
improve outcomes and should be considered for
primary cardiac events (65). Historically in-flight
care of patients in cardiac arrest has proven diffi-
cult, and the inability to provide effective high-qual-
ity manual chest compressions in flight has been
demonstrated by several studies (66–71). Not only
do in-flight manual chest compressions generate
inadequate perfusion, but unrestrained crew mem-
bers performing manual chest compressions in flight
pose a significant safety risk. However, demon-
strated feasibility of mechanical chest compression
devices in the air medical services environment,
with associated higher rates of return of spontan-
eous circulation, lower no-flow-fractions, and
improved mental performance of crew members
when compared to manual chest compressions is
shifting the reluctance to transport selected patients
in cardiac arrest by air (72, 73). Additional study is
necessary to determine whether care of cardiac
arrest patients with in-flight use of mechanical CPR
affects survival and functional outcomes (72, 73).
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Regardless of availability of more effective in-flight
CPR strategies, the need for prudent application of
guidelines for withholding or terminating resuscita-
tion, such as those developed by NAEMSP and
other specialty groups, remains essential (74–76).

Neurologic Emergencies. Acute stroke syndromes
are common reasons for transport of patients by
both ground and air EMS, and regionalization of
stroke care is increasingly prevalent. Similar to
STEMI, limiting ischemic time improves outcomes
for stroke, yet optimal strategies for both achieving
this goal and the timeline to do so continue
to evolve.
Unlike STEMI patients who can be differentiated

from those with other conditions in the field using
objective tools available to EMS clinicians, such as
12-lead EKG, there are significant limitations to the
ability of EMS clinicians to differentiate patients
with acute neurologic deficits between stroke and
non-stroke conditions, to differentiate large vessel
occlusion (LVO) strokes from other strokes, and to
differentiate ischemic from hemorrhagic strokes (77,
78). Prehospital stroke patients differ significantly
from those encountered in the interfacility setting,
mainly in that interfacility patients have undergone
evaluation and diagnostic differentiation at a hos-
pital and are being transferred for specialty care
(79). These differences represent significant informa-
tional gaps that affect not only rates of air medical
services use but also the ability to compare outcome
measures across prehospital and interfacility
patient groups.
Historically, stroke systems of care promoted the

“drip and ship” approach of routing suspected
stroke patients from the field to the nearest hospital
capable of performing computed tomography imag-
ing and identifying ischemic strokes, followed by
initiation of systemic thrombolytic infusions and
then transfer to tertiary hospitals for neurologic spe-
cialty care. While Chalela et al. were able to show
that air medical services could safely transport acute
stroke patients receiving thrombolytic agents, a later
study by Olson et al. subsequently raised the ques-
tion of whether air medical services provided any
significant benefit to these patients as they stated:
“Air transfer of patients with acute ischemic stroke
treated with thrombolysis does not seem to impart
any benefit to patient outcomes when compared
with ground transport.” (80, 81) More specifically,
considering the time-sensitive intervention, initiation
of systemic thrombolysis, had already been started
prior to air transport, Olson questioned whether
these patients received any benefit of transport by
air when being transferred to tertiary care as there

was no longer a time-sensitive nature. Further, they
noted there was no difference between transport
groups with respect to rate of complications, time to
procedures, length of ICU stay and hospitalization,
modified Rankin Score at discharge, and 24hour
and 30day mortality. However, the Olson study did
not take into consideration that air medical services
might still be necessary to either provide a higher
level of care than ground EMS during interfacility
transport, including continued infusion of thrombo-
lytic medications or management of life-threatening
complications of systemic thrombolytics, or that air
transport might help limit out of hospital time in
these critically ill patients. Further, activation-to-des-
tination times for ground and air transport in this
study were on average within 15minutes of each
other, which limits the ability to extrapolate the
study findings if the difference between ground and
air transport exceeds 15minutes. It is also important
to note that the Olson study was published in 2012,
prior to the introduction of today’s advanced endo-
vascular stroke therapies, and thus fails to account
for potentially important time-sensitive gains that
air medical services might achieve when transport-
ing patients who are candidates for such therapies.
More recently, patients experiencing LVO strokes

have been shown to benefit from rapid access to
invasive neuro/endovascular interventions (with or
without thrombolysis) over use of systemic thromb-
olysis alone (82–84). Similar to the evolution of
STEMI care over time, the care of LVO stroke is
transitioning from the current “drip and ship” strat-
egy to an approach in which the ground EMS team
providing 9-1-1 response considers bypass of local
hospitals that lack interventional therapies in favor
of direct transport to primary and comprehensive
stroke centers capable of performing endovascular
therapies, even if transport time is extended
60minutes or more (85, 86). A recent evaluation of
seven different LVO prediction algorithms in use in
the EMS setting showed wide variability in sensitiv-
ity (38–62%) and specificity (80–93%), high negative
predictive values (95–96%), but poor positive pre-
dictive values (21–32%), with no specific algorithm
outperforming the others across all of the measures
of predictive value that the study evaluated (87).
Further, the best performing algorithm (RACE, PPV
32%) unfortunately also had the lowest prehospital
feasibility score (78%). Additionally, even applying
the best-performing EMS LVO prediction algorithm
to advise bypass of patients directly to comprehen-
sive stroke centers would have resulted in signifi-
cant rates of overtriage in this study (88). The lack
of existing easy to use prehospital diagnostic tools
or screening algorithms with sufficient sensitivity
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and specificity to effectively differentiate likely LVO
from non-LVO ischemic strokes or hemorrhagic
strokes remains a weak point in stroke hospital
bypass strategies (87, 89, 90). Until such differenti-
ation can be achieved in the field as reliably and
easily as identification of STEMI, and with a similar
level of precision and accuracy, the effect of using
air over ground EMS to expedite transport of sus-
pected LVO stroke patients directly from the scene
to interventional stroke centers will remain unclear.
Use of prehospital EEG to provide this level of dif-
ferentiation is currently being investigated (91–94).
While overall the use of air medical services for

stroke has been shown to be cost-effective when
examined per quality adjusted life year, more study
is needed to better describe the specific subtypes of
suspected stroke patients who are most appropriate
for aircraft-based care and transport (either from the
scene or interfacility) (79, 83, 95). Currently, unless a
stroke patient requires more advanced care in tran-
sit than ground EMS can provide, or unless a stroke
patient has a definitive time-sensitive intervenable
LVO, it is unclear which additional stroke patients
might benefit from air medical services. In sum-
mary, further research is needed to help inform
how air medical services should be incorporated
into regional stroke destination protocols.

Obstetric and Neonatal Emergencies

High risk obstetric and neonatal patients often
require fetal monitoring and other interventions
during transport that exceed the equipment and
critical care capabilities of local ground EMS resour-
ces, which suggests a potential justification for use
of air medical services for these patients. However,
there is a paucity of research focused on appropriate
patient selection and effects of air medical services
utilization on patient outcomes for both the mater-
nal and neonatal populations (96–98).
In general, transfer of a gravid patient with a

viable fetus is preferable to transferring the mother
and neonate after delivery, as prenatal transfer gen-
erally results in better infant outcomes (99–103). In
high-risk obstetric patients, however, this preference
must be balanced against the significant challenges
inherent in potential in-flight delivery of a newborn.
For selected cases, it may be appropriate to use air
medical services to deliver a specialty care team to
the referring facility to stabilize the gravid patient
and/or to provide care for the newborn and then
continue providing care during ground transport,
rather than using air medical services to transport
the high-risk gravid patient (104).
Similarly, in the case of critically ill newborns

who require transfer, initial stabilization of patients

at referring institutions is generally preferable to
rapid interfacility transfer of an unstable neonate
(105). Similar to the obstetric patient, air medical
services may be used to bring specialty care resour-
ces to the patient for pre-transfer stabilization, fol-
lowed by specialty neonatal care during transport
either by ground or air. Scoring tools such as the
Transport Risk Index of Physiological Stability
(TRIPS) score or the Risk Score for Transport
Patients (RSTP) aid in risk-stratifying neonates and
may help support decisions on the best mode of
patient transport (106–108).

Other Medical or Surgical Emergencies

The use of air medical services in other high-acuity
or time-sensitive conditions has not been well studied.
Examples of such patients include those at risk for air-
way deterioration (angioedema, epiglottitis, inhalation
injury), those with emergent need for medical thera-
pies (hemodialysis, hyperbaric oxygen therapy), those
needing emergent surgical intervention either in-hos-
pital (aortic dissections/aneurysms, necrotizing fasci-
itis, limb reimplantation) or in the field (amputation
for entrapment), those requiring other nuanced critical
care (complex mechanical ventilation, continuous titra-
tion of vasoactive medications), or those requiring
interventions that cannot be performed at the referring
facility. If appropriate ground-based or local critical
care transport resources are not available to provide
care for these patients, transport by an air medical
services agency with such capabilities may be in the
patient’s best interest, though there are no organized
data on these patient populations.

Transport of Special Resources

In some cases, the primary clinical benefit to the
patient occurs when air medical services is not used
to transport a patient, but instead is used to transport
special medical resources such as personnel, equip-
ment, blood, medications, or organs to the scene or
hospital. This might include delivery of supplies in a
large mass casualty incident or disaster, delivery of
specialized physicians/teams to perform field surgical
procedures on entrapped patients, or potentially to
help coordinate transport of organ procurement and
transplant teams (109, 110). There are no organized
studies of these services.

Temporal and Geographic Considerations

In the absence of specific air medical services clin-
ical care needs, the decision to use air instead of
ground EMS may be driven by the perception that
air transport will deliver the patient to definitive
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care more rapidly. Whether air medical services can
actually achieve a clinically significantly shorter
time to intervention is multifactorial and may be
associated with significant financial costs (111). It is
important to recognize that transport by air may
require additional time spent on certain time-con-
suming tasks that may take longer than similar
tasks found in the ground transport realm or that
are not necessary. These tasks can include differen-
ces in the time necessary to prepare to respond, to
load and secure patients in the vehicle, to perform
preflight safety checks, to depart the scene, to
unload the patient, and to transition between the
vehicle and the hospital bed. Although air medical
services can achieve faster in-transit time than
ground EMS for a given distance, these additional
air-based time costs can usurp any gains in travel
time for air medical services, particularly for shorter
transport distances, and especially if ground trans-
port is necessary to move the patient between the
scene or referring facility and the aircraft, and/or
between the aircraft and the receiving hospital.
It is also important to recognize that distance is an

indirect measure of time. Construction, severe
ground-traffic congestion, or spontaneous events such
as riots or civil unrest may also cause sufficient dis-
ruption of ground transport routes to justify use of air
medical services to transport patients over the disrup-
tion to an appropriate hospital. Similarly, ill or injured
hikers, hunters, mountain sports enthusiasts, boaters,
or campers in remote or geographically inaccessible
areas may benefit from use of air medical services for

prompt and safe extraction from areas poorly access-
ible by ground, even if they do not require critical
medical interventions. Use of air medical services can
also be critical to the movement of patients in devel-
oped areas when significant limitations of normal
transport infrastructure arise. Such circumstances may
include damage to typical ground transport routes
caused by natural disasters like hurricanes or floods.
In select cases in Europe, helicopters have been

found to reduce transport times by 75% while the
costs per transfer, on average, doubled. However,
that study did not lead to a consensus on cost ver-
sus benefit for HEMS transport (112). A comparison
of air and land ambulances in Ontario showed that
transport times for land ambulances were signifi-
cantly shorter over distances <60mi (<100 km) and
equivalent for distances of 60-150mi (100 km to
250 km), which reflects the additional fixed task
time needed for HEMS transport (113). Figure 1 pro-
vides further conceptual illustration of the relative
differences between ground and air EMS over given
distances when taking these fixed and variable
times into consideration.
Certain rural and frontier locations with very lim-

ited medical resources and capabilities are hundreds
or thousands of miles from advanced medical care,
and air medical services may be the only practical
resource to help transport these patients to a higher
level of care (114–116). Though some of these areas
are accessible by roads, the transport interval between
facilities using ground vehicles may be half a day or
more. In these cases, fixed-wing air medical services

FIGURE 1. Conceptual Model� of the relationship of GEMS and AEMS time in transit from patient loading (“Time 0/Distance 0”) to
emergency department bed arrival. (�based on authors' consensus)
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may be used when transport distances or weather
conditions are beyond the capability of HEMS. For
this reason, fixed-wing services (either private or
commercial) are frequently used for medical repatri-
ation of the sick and injured, providing a range of
services from medical escort/attendant to critical care.

SECTION 2: RISK IDENTIFICATION AND

SAFETY CONSIDERATIONS

Risk Identification and Mitigation

The choice to use air medical services should
always be driven by the three main patient-centered
goals outlined above, and their potential to provide
patient-based clinical benefits versus the potential
the mission will expose the patient and crew mem-
bers to certain risks for harm. This risk-benefit
assessment must also account for the operational
and logistical limitations of available hospital, as
well as available air and ground EMS resources. Air
medical services may be one potential solution for a
given clinical or operational problem, but may not
be the best solution. Alternatives, such as local hos-
pital-based care supported by telehealth consult-
ation, provision of care and transfer by non-local
ground EMS resources, or ground transport to a
nearby non-specialty hospital for interim stabiliza-
tion, must also be considered (117). Appreciation of
local and regional EMS and hospital capabilities and
regional transfer patterns and protocols must all be
included in the utilization schema for air medical
services. Every air and ground EMS utilization deci-
sion must include a risk versus benefit analysis for
both the patient and the system from both safety
and economic perspectives (118).

Safety Factors

The final decision to deploy an air medical
resource most importantly demands a favorable
safety profile from both an aviation and patient per-
spective. For a flight to receive a “go” decision, all
crew members must agree to the flight without
coercion. If at any point the mission has become
potentially unsafe, each crewmember should be
empowered to request that the mission be aborted.
From an aviation perspective, the safety assess-

ment includes an evaluation of real-time and fore-
casted weather conditions considered in the context
of the capabilities of both the aircraft and the pilot.
Inclement weather is one of the main limiting fac-
tors for air medical services missions and may
include issues with visibility, cloud ceiling, precipi-
tation, wind, and temperature (119–121). Duty hour

restrictions for crews and pilots are also important
safety measures that affect air medical services
availability for missions. Further, pilots must use
accurate patient weight, current and predicted fuel
levels, and crew weight to determine the safety pro-
file of the mission. In order to shield pilots from
inappropriate pressure to accept a mission, pilots
should remain insulated from the clinical nature of
the flight request until after they have decided con-
ditions are safe for flight (122).
In circumstances where weather or other risks

prevent a safe air response or transport by air, air
medical services crews might coordinate with
ground EMS to perform an “air-by-ground”
response. In these cases, the air crew responds to
the scene or transferring facility either by air or
ground vehicle, initiates patient care, and then con-
tinues provision of patient care while using a
ground vehicle to transport the patient to definitive
care safely. These missions may require special col-
laboration between local air and ground EMS coun-
terparts and should be pre-planned
whenever possible.
Even if conditions are favorable for a flight from

an aviation perspective, certain patient-based factors
may pose a threat to the crew and the safe oper-
ation of the aircraft. These may include girth or
weight restrictions which restrict the use of appro-
priate in-flight restraints, or patient intolerance to
barometric pressure changes. In addition, patients
who are contaminated with certain chemical, radio-
logical, and/or biological hazards, and those who
are exhibiting agitated or violent behavior, may also
be deemed to be unsafe to fly (123). In the case of
contaminated patients, the personal protective
equipment required to protect the air crew may
interfere with the safe operation of the aircraft.
When a patient exhibits aggressive or agitated
behaviors, placing the patient in the confined space
of the aircraft in close proximity to the pilot and air-
craft controls could result in catastrophe if the
behaviors escalate to physical violence in flight. This
circumstance creates a potentially conflicting
dynamic between the risks and benefits posed to
the patient and the flight crew: the added potential
medical risk associated with administration of
pharmacologic interventions to reduce agitation
and/or achieve deep levels of sedation and the
potential related need for invasive airway manage-
ment versus the benefit to the crew and patient of
mitigating the risks of injury or death from an air-
craft crash that is caused by a physical altercation in
flight. In these circumstances, ground transport may
be a safer alternative as the patient is more isolated
from the vehicle controls and vehicle operator while
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the vehicle is in motion and because ground
vehicles can more rapidly stop compared to execut-
ing emergency landing maneuvers of an aircraft.
These aspects help lessen the risk of a fatal crash if
the patient becomes physically violent in transit.
Additionally, while use of sedative medications may
still be necessary to effect safe ground transport of
potentially or actually violent patients, the ground
transport environment may not require use of the
deeper levels of sedation needed to effect safe trans-
port in the air environment.

Mission Refusals. It is not uncommon for an air
medical services agency to turn down a mission
request when any of the aforementioned safety con-
cerns are present, or when the agency does not have
the clinical capabilities to care for the patient.
Support of such mission “turndown” practices are
critical to the safe operation of an air medical serv-
ices agency and system. However, the entity
requesting the mission (a hospital or transferring
clinician, for example) likely still needs a transport
to occur. An unmet patient transport need may
result in two behaviors that can have a significant
negative effect on safety by increasing the risk for
injury or death of patients and crewmembers if full
and transparent communication is not maintained.
These behaviors are “helicopter shopping,” and
“reverse helicopter shopping.” Each of these behav-
iors has been noted by the National Transportation
Safety Board (NTSB) to be associated with and dir-
ectly contribute to multiple air medical services
crashes that have resulted in fatal or severely life-
altering injuries to crewmembers and patients (124).
Factors that may contribute to both helicopter shop-
ping and reverse helicopter shopping behaviors
include the competitive market among air medical
services agencies for patient volume, the develop-
ment of “preferred provider” agreements between
hospitals and local air medical services vendors, an
air medical services agency/vendor corporate cul-
ture that incentivizes air crews to accept flights in
order to achieve arbitrary monthly mission quotas,
or workplace culture that pressures air crews to
accept missions irrespective of the reasons another
air agency turned down the mission request (125).

Helicopter Shopping. “Helicopter shopping” is
defined as the practice by a hospital or transferring
clinician of making sequential calls to a variety of
air medical services agencies while attempting to
secure a response that may be limited by weather,
distance, or other safety factors, and landing zone
availability (12). If safety factors dictate that one
company cannot safely complete a mission, the

entity requesting the transport needs to recognize
that the same safety considerations will often pre-
clude completion of the mission by another com-
pany. It is therefore critical that if an air medical
services agency declines a flight, the entity request-
ing transport and/or the air medical services dis-
patch coordinating center inform all subsequent air
agencies of both the prior turndown and the reasons
for the refusal (126). In some cases, interagency vari-
ation in the clinical and aircraft capabilities of com-
peting programs operating in overlapping service
areas can result in one agency being able to perform
a patient transport safely despite that mission being
refused by a prior agency. For example, one agency
may be enhanced vision (EV) equipped and/or
instrument flight rules (IFR) capable, and thus be
able to safely take a night or low-visibility mission
that the first, non-EV/non-IFR agency could not.
Further, weather conditions that may prevent one
air service based at a certain geographic location
from accepting a mission may not prevent a differ-
ent flight service with a base in a different geo-
graphic location from safely accepting the mission.
In any of these circumstances, requesting entities
must supply subsequent agencies with all prior
refusal information in order to allow those subse-
quent programs to fully determine if the mission
fits within their capabilities and safety profiles.
Otherwise, a program may unknowingly accept an
unsafe flight due to lack of awareness of the previ-
ous refusals. For this reason, agencies should always
inquire about prior refusals and complete a full
safety evaluation of every mission prior to accept-
ance (118). Multiple position papers on the topic of
helicopter shopping have been published by profes-
sional organizations within the medical aviation
community and generally agree that complete com-
munication of mission safety concerns is vital
(12, 127).

Reverse Helicopter Shopping. Whereas ‘helicopter
shopping’ is a requesting entity practice, ‘reverse
helicopter shopping’ is a practice of the air medical
services program itself (127). Reverse helicopter
shopping occurs when an air agency performs
active surveillance for missions turned down by
other agencies, and then proactively contacts the
requesting entity to offer transport resources as
opposed to waiting for the entity to request that
program’s response. Reverse helicopter shopping
was named as a potential cause in the crash of
N191SF in 2019 (125). This practice carries with it
many of the same factors as helicopter shopping
that increase the risk of the mission: lack of com-
plete knowledge and understanding of the reasons
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the mission was turned down by another air agency
and financial drivers of mission acceptance. In add-
ition, given the requirements of EMTALA to ensure
that a transport occurs with “qualified personnel
and appropriate equipment”, both reverse helicopter
shopping and helicopter shopping may carry liabil-
ity risks for the referring clinician if a bad outcome
results and it is determined that the agency selected
was not capable of handling the transport
safely (128).

Resultant Policy Changes. The Commission on
Accreditation of Medical Transport Services and the
National Accreditation Alliance of Medical
Transport Applications, the two primary medical
transport accrediting organizations in the United
States, both require accredited programs to develop
policies that discourage helicopter shopping by EMS
agencies and hospitals (129, 130). These standards
call for policy language that specifically addresses
how an air medical services program is to interface
with other local programs after mission refusals.
The Federal Aviation Administration (FAA) has
communicated with state EMS directors regarding
the problems of both types of shopping and now
requires certificate holders to “establish and docu-
ment and include in their FAA approved preflight
risk analysis a procedure for determining whether
another helicopter air ambulance operator has
refused or rejected a flight request” in order to min-
imize the communication risks inherent to both heli-
copter shopping and reverse helicopter
shopping (124).

Economic Factors

In addition to the safety risks present for each
particular air medical services mission, existing bill-
ing and insurance reimbursement models may intro-
duce significant financial burdens to the patient and
should be considered when contemplating air ver-
sus ground transport.
The financial cost of air medical services care and

transport can be significantly higher than similar
care provided via ground EMS (112, 131). Some of
the differences in cost of care delivery can be attrib-
utable to higher operating costs for aircraft versus
ground vehicles, higher wages for the higher skill
level of some clinicians, and lower utilization ratios
for air medical services. Another reason for the fee
difference in equivalent care between air and
ground EMS is that ground EMS billing and reim-
bursement is restricted by federal programs that
limit the amount that can be billed and/or reim-
bursed for various levels of EMS care and that
restrict operational cost recovery to a flat per-

loaded-mile rate. In contrast, while clinical portions
of billing by air medical services agencies are regu-
lated by the same federal programs, other portions
of air billing practices are viewed not as a health
care entity but instead as an air-transport entity and
as such their operational billing practices enjoy sub-
stantial protection from government regulation by
the Airline Deregulation Act of 1978. This is one
reason there is a substantial variance in the
charges/billing practices across independent, hos-
pital-based, and for-profit air medical serv-
ices agencies.
Several publications have investigated the cost-

effectiveness of air medical services for various con-
ditions, including papers by Delgado (trauma),
Silbergleit (stroke), Gearhart (trauma), Madiraju
(trauma), and Taylor (systematic review) (9, 95, 111,
112, 132). Perhaps as best summarized by Taylor,
the cost and effectiveness of air medical services
“varies considerably between studies,” are affected
by “variations inherent in the health systems in
which [air medical services] operate,” and ultim-
ately assessments regarding cost-effectiveness must
be made at a local level and must be “tailored to
account for local system factors.” (112)
In cases where air medical services utilization

provides clear clinical benefit to the patient, espe-
cially when viewed through the lens of accomplish-
ing any of the three primary goals, the higher cost
is usually justifiable. In these situations, air medical
services are deemed “medically necessary” and in
most cases, will be fairly covered by existing insur-
ance products. It is critical that clinicians across the
span of the episode of care, including field or hos-
pital clinicians and the air medical services clini-
cians, clearly document in the patient’s clinical
record not only why the use of air medical services
is medically necessary using language focused on
how it will achieve any of the three primary goals,
but also why the sending facility was unable to
manage the patient and what receiving facility
resources were anticipated or required.
Situations can occur where ground EMS or hos-

pital clinicians and air medical services clinicians
disagree as to whether air resources are necessary
for care and transport of the patient. In such situa-
tions, referring clinicians should be encouraged to
discuss the transport with the flight program’s
physician medical director to help better define the
risk/benefit profile for the patient. This approach
may help avoid settings where justification support-
ing benefits of air medical services to the patient are
weak or absent, which can place the mission at risk
of being declared “medically unnecessary” by the
insurer, resulting in denial of coverage by insurance
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products and transfer of the financial burden dir-
ectly to the patient. Additionally, such conversations
may help discourage further helicopter shopping
practices by the requesting party.
Provision of consistent availability of ground EMS

for a given community can be challenging when
resources are scarce, such as the case in many rural
and frontier areas. Air medical services may be
called to help maintain local ground EMS availabil-
ity to cover a primary ground response area. In
cases where the flight is otherwise medically
unnecessary, such practices unfairly shift the cost of
ensuring local ground EMS coverage from the com-
munity to a single patient and the air medical serv-
ices agency, often at economic costs to the patient
that would be significantly higher than the cost to
the local community of more consistently securing
adequate ground EMS resources. This practice is
strongly discouraged, as it creates significant finan-
cial burdens to patients and does not represent
appropriate or cost-efficient resource management
of air or ground EMS at the local or system level.
Ideally these situations can be avoided when appro-
priate system integration and utilization planning
occurs between applicable stakeholders.

SECTION 3: SYSTEM INTEGRATION AND

QUALITY ASSURANCE CONSIDERATIONS

Air medical services integration into local and
regional health care systems requires a multifaceted
approach with engagement of appropriate stake-
holders, oversight and protocol development
addressing the air medical services interface with
the local EMS system, a robust coordination and
communication practice, and vigorous quality assur-
ance and utilization review.

Stakeholders

Appropriate and effective use of air medical serv-
ices begins with coordinated integration into the
broader EMS and health care system. To achieve
this level of integration, stakeholders must under-
stand the capabilities of various air medical services
resources available to the region, define the role of
air medical services within a given geographic area,
and develop plans to help coordinate interactions,
collaboration, and communication pathways
between air and ground EMS, other emergency
response services, emergency communications sys-
tems, and hospital-based resources.
Physician medical directors and operational direc-

tors must be involved in discussions on how to inte-
grate air medical services into the local EMS system,

as these leaders best understand the abilities, limita-
tions, and resources available to local air and
ground EMS that strongly influence utilization deci-
sions. Medical directors should meet the guidelines
for flight physicians and air medical directors as
outlined in the NAEMSP position statements Flight
Physician Training Program—Core Content and
Physician Oversight of Air-based EMS (14, 133).
Similar guidelines for air medical directors are also
outlined by the Air Medical Physician Association
(134). Likewise, fire and law enforcement officials
must be involved in integration discussions due to
their key roles in requesting air medical services
response and in coordinating safe landing zone
operations. Hospital clinicians and administrators
can contribute in-depth knowledge of hospital capa-
bilities to inform appropriate triage and destination
choices for specific patient populations. Regional
medical advisory boards, state advisory boards, and
regulatory agencies ensure that the integration of air
medical services is equitable, free from financial
bias, and compatible with applicable laws, and func-
tions with other regional networks including
STEMI, stroke, trauma, and other specialty care.
Finally, aviation officials provide essential input
regarding the capability of the local aviation system
to support incoming and outgoing air traffic at any
time, including use of IFR approaches. This list is
not exhaustive; every EMS system should include
further participants with system-specific skills and
knowledge as necessary.

Oversight of the Air Medical Services –
EMS System Interface

Stakeholders should work to identify and adopt
objective, evidence-based criteria to drive decisions
to request air medical services for both scene
response and interfacility transfers based on the
clinical, safety, and economic considerations dis-
cussed previously. When such objective criteria are
not able to be used, education should be provided
to personnel who are in positions to request air
resources regarding the local air and ground EMS
response capabilities and limitations, and air med-
ical services utilization, inclusion, and cancelation
criteria (126, 135). EMS oversight bodies must estab-
lish protocols addressing authorized requestors, dis-
patching, communication requirements, and quality
assurance. State governments will likely provide the
majority of the oversight, rules, and regulations for
air medical services utilization. Minimal training
requirements for health care clinicians on air trans-
port services in that system should also be
clearly presented.
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Authorized Requestors. Air medical services
resources are expensive, both in monetary amounts
and in potential risk to life. Careful consideration of
who is authorized to request these resources is
encouraged to avoid inappropriate requests. In add-
ition, requests that are not indicated may not be
financially prudent for the air agency, and repeated
inappropriate flights may result in loss of the air
agency to the local community. Authorized reques-
tors for air transport resource activation and
dispatch include, but are not limited to, on-duty/
on-scene first responders (i.e., EMS, law enforce-
ment, and firefighters), local EMS medical directors,
an appropriate medical officer within the incident
command structure, direct medical oversight physi-
cians, and hospital-based clinicians who determine a
patient requires transfer. Authorized requestors
should be trained regarding the air medical system’s
capabilities, limitations, and appropriate use based
on established protocols. Training must include
timely cancelation of air resources should on-scene
personnel realize that those resources are no longer
needed, as misuse of HEMS is thought to primarily
occur during scene calls (135). This is especially
important in jurisdictions or agencies that may use
auto-launch policies, which decrease scene times but
likely increase overuse and over-triage. The use of
decision support tools may be useful in these
circumstances.
In consultation with other involved parties, the

most highly trained and experienced authorized
requestor present at the time when the realization is
made that air services are indicated should be the
one to activate air resources. However, only training
one person within an EMS system (e.g., only the fire
chief, or only the local EMS medical director) to be
an authorized requestor can result in significant
delays of activation of time-critical air resources and
should be avoided. Ground EMS clinicians should
be trained adequately so that air resources may be
requested as soon as feasible.

Coordination and Communication

Air medical services activation and dispatch
should be coordinated with the ground emergency
dispatch system by a centralized communication or
dispatch center. Coordination and centralization will
reduce unnecessary activation and dispatch, particu-
larly if multiple air medical services agencies are
operating in the same coverage area. Additionally, a
centralized dispatch system can help ensure that the
“soonest available” and appropriate air medical
services unit is dispatched.
Failure to coordinate communications has led to

catastrophic consequences in multiple incidents

(136, 137). Policies and procedures at the state,
regional, or local level should be established to
guide the appropriate selection and dispatching of
air resources. An even greater need for coordination
or centralization of dispatching is necessary when
multiple air units are necessary (e.g., large disasters
or multiple casualty incidents) (138, 139). In these
situations, dispatch and communication specialists
should have a method available to organize and
manage air medical team responses while promot-
ing scene safety and dispatching the appropriate
number of units.
Once an air resource is activated and dispatched,

the communication system should promote the reli-
able and accurate flow of information among dis-
patch centers, air resources, ground EMS, public
safety/security, local air traffic control, and the
receiving facility. Scene safety is paramount, and
communication with scene crews and hospital staff
should reinforce this. Maintaining scene safety will
require constant, reliable, and redundant communi-
cation between ground crews and pilots. On-scene
personnel and hospital personnel should be edu-
cated about aviation safety and communication
requirements during takeoff and landing, especially
in hot on/offload situations, and the aviation man-
ager of the air medical services agency should con-
sider offering this training.
Reliable communication is also vital to ensure

appropriate medical care and patient handoff.
Communication with ground crews, the transferring
clinician, and appropriate direct medical oversight
should be available to the medical crews during
transport (140). Communication with the receiving
hospital prior to landing is preferred if the patient’s
situation allows, and to facilitate this hospitals
should provide reliable and redundant air medical
services crew access to the receiving health care
team. Follow-up communication from the air med-
ical team to the referring clinicians, whether ground
EMS crews or in-hospital clinicians, promotes con-
tinuous improvement of the system.

Destination Decisions

The destination decision for interfacility trans-
ports is made by the referring physician. Hospital
destination choice for scene calls should be based
on alignment of the capabilities and capacity of the
hospital with the medical needs of the patient.
When patients have medical decision-making cap-
acity, they should be engaged in informed and
shared decision-making regarding choice of destin-
ation whenever possible and appropriate.
Considerations when choosing the destination hos-
pital include preexisting regional destination plans
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and confirmed availability of specific specialty and
time-critical services, equipment, and personnel.
This destination may not necessarily be the most
proximate facility. Unless all other factors are equal
(both facilities offer needed services, have capacity,
and are equivalent in time/distance away), destin-
ation should not be primarily based on the patient’s
(lack of) insurance coverage, ability to pay, or other
financial considerations of the receiving hospital
(128). For less critical transports, ideally destination
facilities that accept the patient’s insurance plan
(i.e., are “in-network”) or are preferred by the
patient should be considered, though coverage
varies by insurance carrier and is modified at inter-
vals, so a consistent approach is challenging.
Governing bodies, likely state governments, may
establish criteria to guide and regulate the selection
of the destination facility. Ground EMS may be
needed to facilitate patient transport between heli-
pads or airports and medical facilities.

Utilization Review and Quality Assurance

Though activities centered at defining locally
applicable, appropriate air medical services utiliza-
tion practices are important to establish prior to a
request for response, a system designed to review
utilization and assure quality of care must also be
established in order to ensure utilization procedures
and criteria are being appropriately applied.
Whether an air medical services response is initi-

ated at the scene or from a referring hospital for
interfacility transfer, the dynamic nature of many ill-
nesses and injuries can make it difficult to accur-
ately identify which patients will definitively realize
greater benefit than harm from air medical services
care and transport. The complex decision to activate
an air response resource should be expected to
result in either over- or under-triage of a patient in
a certain proportion of cases (141). While under-tri-
age has negative implications for individual
patients, over-triage can strain scarce system resour-
ces and place an unwarranted financial burden on
both the patient and the health care system (111,
142). Different local and regional systems have dif-
ferent levels of tolerance for over and under-triage,
and discussions regarding acceptable triage of these
cases should occur among stakeholders during sys-
tem integration and planning.
Entities that request air medical services resour-

ces, and the programs themselves, should conduct
regular review of flight requests, refusals, aborted
missions, and completed missions to ensure adher-
ence to the three primary patient-centered goals of
air medical services, to the regionally accepted util-
ization criteria and/or algorithms, and whether

ground resources were available and appropriate
for patient care. These reviews should be performed
regularly to identify opportunities to reduce both
under- and over-triage and to accordingly refine
local and regional utilization protocols. Such
reviews can also inform regional strategies to limit
interfacility transport by bringing expertise to the
patient rather than transporting the patient to ter-
tiary care facilities (109). Unfortunately the competi-
tive environment of air medical services, whether
involving multiple air programs or multiple health
care systems, adds competitive pressures that limit
the ability to provide meaningful feedback to serv-
ices that overuse resources. Ideally a neutral body
with participants from all programs and health care
systems can be established to assist in deriving and
disseminating feedback.
The methodology used to evaluate appropriate air

medical services utilization must be thoughtfully
developed and applied. Retrospective determination
of appropriate versus inappropriate utilization using
hospital discharge codes or whether the patient
received specific hospital-based interventions should
be avoided. Such methodology fails to consider the
limited information available to the field and trans-
ferring clinicians when they are faced with making
decisions about using air resources. Rather, utiliza-
tion review should carefully consider whether the
personnel requesting an air response did so appro-
priately in the context of their training and experi-
ence, whether established utilization criteria or
algorithms were followed, whether validated scor-
ing systems and decision tools were applied, or if
advice was sought from regional coordinating cen-
ters or from EMS physician oversight (49, 131).

Use of Air Medical Services Resources for
Medical Repatriation

Medical repatriation, the process of returning a
patient back to his or her home area to receive care
from locally based health care entities, can occur in
both domestic and international theaters and uses
many of the same resources used in the delivery of
more familiar air medical services care. These mis-
sions may involve singular patients or may involve
mass movement of hundreds or thousands of
patients such as seen in the repatriation of patients
during the global COVID-19 pandemic, or of injured
patients following the 2002 terrorist attacks in
Kenya (143, 144). A few papers have described vari-
ous patient characteristics, adverse events, and other
aspects of air medical services repatriation
(144–150). Though this realm of medical care
requires similar use of clinicians trained and
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equipped to provide care in the air medical environ-
ment, medical repatriation missions have some
unique characteristics that differentiate them from
more familiar missions, including geopolitical
considerations.
Due to the distances that must be traversed dur-

ing repatriation missions, these flights usually
involve a fixed-wing aircraft operated by a private,
corporate, commercial, or military-based entity. In
some cases repatriation uses fixed wing aircraft that
are not specifically designed for medical transport,
which creates some unique challenges to providing
care in flight (151). Though the medical care pro-
vided during repatriation may be quite complex,
patients being repatriated are typically more medic-
ally stable than patients receiving care during local
interfacility/retrieval or field-response missions.
Further, while air medical services missions typic-
ally occur “in-country,” repatriation missions often
involve international transport of undocumented
immigrants, aliens, or foreign nationals back to their
countries of origin, creating certain unique ethical
and legal issues (152–156). Finally, medical repatri-
ation is variably covered by typical health insurance
products and may require purchase of dedicated
traveler or repatriation-focused policies, and repatri-
ated patients may be subject to significant out-of-
pocket expense.
Despite these differences from more typical mis-

sions, repatriation missions must operate under the
same physician oversight, utilization review, and
quality assurance practices that apply to air medical
services as described by this document.

CONCLUSION

Air medical services are an important part of the
health care system. To ensure optimal function of
the system, entities that use and provide air medical
services resources should work collaboratively to
ensure these resources are used in a safe, clinically
appropriate, professional, and integrated manner.
Every effort should be made to minimize risk to
patients and air crews and avoid unnecessary finan-
cial burdens to patients. EMS physicians play a crit-
ical and central leadership role in assuring such
appropriate utilization of air medical serv-
ices resources.
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Helicopter Emergency Medical Service (HEMS) response in
rural areas in Poland: retrospective study. Int J Environ Res
Public Health. 2019;16(9):1532.

115. Hotvedt R, Thoner J, Almdahl SM, Bjørsvik G, Berge L,
Sparr T, Ytre-Arne K, Kristiansen IS, Førde OH, Magnus
AC, et al. Which groups of patients benefit from helicopter
evacuation? Lancet (London, England). 1996;347(9012):
1362–6. doi:10.1016/S0140-6736(96)91010-7.

116. Gerard D, Raffin H, Lebreton G. Aeromedical evacuation
using extra corporeal life support after resuscitated cardiac
arrest. Aerosp Med Hum Perform. 2017;88(4):431–3. doi:10.
3357/AMHP.4470.2017.

117. Aucar J, Granchi T, Liscum K, Wall M, Mattox K. Is region-
alization of trauma care using telemedicine feasible and
desirable? Am J Surg. 2000;180(6):535–9. doi:10.1016/s0002-
9610(00)00516-x.

118. National Transportation Safety Board. Special Investigation
Report on Emergency Medical Services Operations. Washington,
DC 2006. NTSB/SIR-06/01. Available from: https://www.
google.com/books/edition/_/HXRq_BBfFb8C?hl=en&gbpv=
1&bsq=shopping

119. Østerås Ø, Brattebø G, Heltne JK. Helicopter-based emer-
gency medical services for a sparsely populated region: a
study of 42,500 dispatches. Acta Anaesthesiol Scand. 2016;
60(5):659–67. doi:10.1111/aas.12673.

120. Lawless J, Tallon JM, Petrie D. Aborted air medical mis-
sions: a 4-year quality review of a Canadian province-wide
air medical program. Air Med J. 2005;24(2):79–82. doi:10.
1016/j.amj.2004.12.006.

121. Aherne BB, Zhang C, Chen WS, Newman DG. Preflight risk
assessment for improved safety in helicopter emergency
medical service operations. Aerosp Med Hum Perform.
2019;90(9):792–9. doi:10.3357/AMHP.5330.2019.

122. Nix S, Buckner S, Cercone R. A review of risk analysis and
helicopter air ambulance accidents. Air Med J. 2014;33(5):
218–21. doi:10.1016/j.amj.2014.06.011.

123. Le Cong M, Finn E, Parsch C. Management of the acutely
agitated patient in a remote location: a consensus statement
from Australian aeromedical retrieval services. Med J Aust.
2015;202(4):182–3. doi:10.5694/mja14.01162.

124. Department of Transportation Federal Aviation
Administration. Helicopter Air Ambulance, Commercial
Helicopter, and Part 91 Helicopter Operations. 2014. RIN
2120 -AJ53. Available from: http://federalregister.gov/a/
2014-03689

125. National Transportation Safety Board. Helicopter Air
Ambulance Collision with Terrain, Survival Flight Inc., Bell
407 Helicopter, N191SF, near Zaleski, Ohio, January 29,
2019. 2020. Air Accident Report NTSB/AAR-20/01.

J. W. Lyng et al. APPROPRIATE AIR MEDICAL SERVICES UTILIZATION AND RECOMMENDATIONS FOR INTEGRATION OF AIR MEDICAL SERVICES RESOURCES 19

https://doi.org/10.1016/0002-9378(82)90646-9
https://doi.org/10.1016/0002-9378(82)90646-9
https://doi.org/10.1016/S1701-2163(16)35491-3
https://doi.org/10.1016/S1701-2163(16)35491-3
https://doi.org/10.1136/emj.2010.104190
https://doi.org/10.1136/emj.2010.104190
https://doi.org/10.1007/s004040100197
https://doi.org/10.1007/s004040100197
https://doi.org/10.1016/s0029-7844(01)01438-7
https://doi.org/10.1016/s0029-7844(01)01438-7
https://doi.org/10.1055/s-2007-994178
https://doi.org/10.1055/s-2007-994178
https://doi.org/10.1542/peds.109.5.745
https://doi.org/10.1016/j.ogc.2016.07.013
https://doi.org/10.1093/pch/20.5.265
https://doi.org/10.1067/mpd.2001.115576
https://doi.org/10.1055/s-0032-1310521
https://doi.org/10.1055/s-0032-1310521
https://doi.org/10.1136/emj.2005.026435
https://doi.org/10.1016/j.transproceed.2015.12.050
https://doi.org/10.1111/j.1600-6143.2009.02964.x
https://doi.org/10.1111/j.1600-6143.2009.02964.x
https://doi.org/10.1016/j.jss.2017.05.102
https://doi.org/10.1016/j.injury.2009.09.030
https://doi.org/10.1097/pq9.0000000000000201
https://doi.org/10.1016/S0140-6736(96)91010-7
https://doi.org/10.3357/AMHP.4470.2017
https://doi.org/10.3357/AMHP.4470.2017
https://doi.org/10.1016/s0002-9610(00)00516-x
https://doi.org/10.1016/s0002-9610(00)00516-x
https://www.google.com/books/edition/_/HXRq_BBfFb8C?hl=en&gbpv=1&bsq=shopping
https://www.google.com/books/edition/_/HXRq_BBfFb8C?hl=en&gbpv=1&bsq=shopping
https://www.google.com/books/edition/_/HXRq_BBfFb8C?hl=en&gbpv=1&bsq=shopping
https://doi.org/10.1111/aas.12673
https://doi.org/10.1016/j.amj.2004.12.006
https://doi.org/10.1016/j.amj.2004.12.006
https://doi.org/10.3357/AMHP.5330.2019
https://doi.org/10.1016/j.amj.2014.06.011
https://doi.org/10.5694/mja14.01162
http://federalregister.gov/a/2014-03689
http://federalregister.gov/a/2014-03689


Available from: https://www.ntsb.gov/investigations/
AccidentReports/Reports/AAR2001.pdf

126. McGinnis KK, Judge T, Nemitz B, O'connor R, Bass R,
Bishop B, Kim D, Kupas D, Rupert E, Eroe ER, et al. Air
medical services: future development as an integrated com-
ponent of the Emergency Medical Services (EMS) System: a
guidance document by the Air Medical Task Force of the
National Association of State EMS Officials, National
Association of EMS Physicians, Association of Air Medical
Services. Prehosp Emerg Care. 2007;11(4):353–68. doi:10.
1080/10903120701536578.

127. Good NR, Air & Surface Transport Nurses Association,
Emergency Nurses Association and International
Association of Flight and Critical Care Paramedics.
Responsible "helicopter shopping" through selective
resource management. Air Med J. 2019;38(3):143–6. doi:10.
1016/j.amj.2019.02.007.

128. American College of Emergency Physicians. EMTALA fact
sheet. Available from: https://www.acep.org/life-as-a-
physician/ethics–legal/emtala/emtala-fact-sheet/.

129. Commission on Accreditation of Medical Transport
Systems. Special Operations Accreditation Standards. 2018.
Report No.: First Edition. Available from: https://www.
camts.org/wp-content/uploads/2017/05/2018-Special-Ops-
standards.pdf

130. National Accreditation Alliance of Medical Transport
Applications. Medical Transport Accreditation Standards,
Revision 1.6.3. 2018. Available from: https://intranet.
naamta.com/includes/secure_file.cfm?ID=2&menuID=5061

131. Chhabra KR, McGuire K, Sheetz KH, Scott JW, Nuliyalu U,
Ryan AM. Most patients undergoing ground and air ambu-
lance transportation receive sizable out-of-network bills.
Health Aff (Millwood). 2020;39(5):777–82. doi:10.1377/
hlthaff.2019.01484.

132. Gearhart PA, Wuerz R, Localio AR. Cost-effectiveness ana-
lysis of helicopter EMS for trauma patients. Ann Emerg
Med. 1997;30(4):500–6. doi:10.1016/S0196-0644(97)70010-6.

133. Krohmer JR, Hunt RC, Benson N, Bieniek RB. Flight phys-
ician training program—core content. Prehosp Disaster
Med. 1993;8(2):183–4. doi:10.1017/S1049023X00040309.

134. Medical direction and medical control of air medical serv-
ices: position statement of the Air Medical Physician
Association approved by the AMPA Board of Trustees
October 1998, revised April 2002. Air Med J. 2003;22(1):
14–5.

135. Hafner JW, Downs M, Cox K, Johncox JE, Schaefer TJ.
Inappropriate helicopter emergency medical services trans-
ports: results of a national cohort utilization review.
Prehosp Emerg Care. 2012;16(4):434–42. doi:10.3109/
10903127.2012.689928.

136. Werfelman L. Procedural disregard. Aerosafety World.
2009;4(7):32–6.

137. Cline PE. Human Error Analysis of Helicopter Emergency
Medical Services (HEMS) accidents using the human factors
analysis and classification system (HFACS). J Aviation/
Aerospace Educ Res. 2018;28(1):43–62.

138. Harmsen AM, Giannakopoulos G, Franschman G,
Christiaans H, Bloemers F. Limitations in prehospital com-
munication between trauma helicopter, ambulance services,
and dispatch centers. J Emerg Med. 2017;52(4):504–12. doi:
10.1016/j.jemermed.2016.11.010.

139. Harmsen AMK, Geeraedts LMG, Giannakopoulos GF, Terra
M, Christiaans HMT, Mokkink LB, Bloemers FW. National
consensus on communication in prehospital trauma care,
the DENIM study. Scand J Trauma Resusc Emerg Med.
2017;25(1):67. doi:10.1186/s13049-017-0414-9.

140. Dalto JD, Weir C, Thomas F. Analyzing communication
errors in an air medical transport service. Air Med J. 2013;
32(3):129–37. doi:10.1016/j.amj.2012.10.019.

141. Grabowski RL, McNett M, Ackerman MH, Schubert C,
Mion LC. Critical care helicopter overtriage: a failure mode
and effects analysis. Air Med J. 2019;38(6):408–20. doi:10.
1016/j.amj.2019.07.012.

142. Taylor CB, Curtis K, Jan S, Newcombe M. Helicopter emer-
gency medical services (HEMS) over-triage and the financial
implications for major trauma centres in NSW, Australia.
BMC Emerg Med. 2013;13:11. doi:10.1186/1471-227X-13-11.

143. Cornelius B, Cornelius A, Crisafi L, Collins C, McCarthy S,
Foster C, Shannon H, Bennett R, Brown S, Rodriguez K,
et al. Mass air medical repatriation of coronavirus disease
2019 patients. Air Med J. 2020;39(4):251–6. doi:10.1016/j.amj.
2020.04.005.

144. Marmor M, Goldstein L, Levi Y, Onn E, Blumenfeld A,
Kosashvili Y, Levy G, Hirschorn G, Heldenberg E, Or J,
et al. Mass medical repatriation of injured civilians after ter-
rorist attack in Mombassa, Kenya: medical needs, resources
used, and lessons learned. Prehosp Disaster Med. 2005;
20(2):98–102. doi:10.1017/s1049023x00002260.

145. Dewhurst AT, Farrar D, Walker C, Mason P, Beven P, Goldstone
JC. Medical repatriation via fixed-wing air ambulance: a review of
patient characteristics and adverse events. Anaesthesia. 2001;56(9):
882–7. doi:10.1046/j.1365-2044.2001.02059-2.x.

146. Greuters S, Christiaans HMT, Veenings B, Loer SA, Boer C.
Evaluation of repatriation parameters: does medical history
matter? J Travel Med. 2009;16(1):1–6. doi:10.1111/j.1708-
8305.2008.00253.x.

147. Felkai PP, Marcolongo T, Van Aswegen M. Stranded abroad:
a travel medicine approach to psychiatric repatriation. J
Travel Med. 2020;27(2):taaa013. doi:10.1093/jtm/taaa013.

148. Thomas MD, Hinds R, Walker C, Morgan F, Mason P,
Hildick-Smith D. Safety of aeromedical repatriation after
myocardial infarction: a retrospective study. Heart. 2006;
92(12):1864–5. doi:10.1136/hrt.2006.094607.

149. Duchateau F-X, Legrand J-M, Verner L, Brady WJ.
Commercial aircraft repatriation of patients with pneumo-
thorax. Air Med J. 2013;32(4):200–2. doi:10.1016/j.amj.2012.
10.022.

150. Leggat PA, Fischer PR. Accidents and repatriation. Travel
Med Infect Dis. 2006;4(3–4):135–46. doi:10.1016/j.tmaid.2005.
06.008.

151. Veldman A, Diefenbach M, Fischer D, Benton A, Bloch R.
Long-distance transport of ventilated patients: advantages
and limitations of air medical repatriation on commercial
airlines. Air Med J. 2004;23(2):24–8. doi:10.1016/j.amj.2003.
12.009.

152. Zoellner ER. Medical repatriation: examining the legal and
ethical implications of an emerging practice. Washington
Univ J Law Policy. 2010;32(1):515–38.

153. Donelson K. Medical repatriation: the dangerous intersec-
tion of health care law and immigration. J Health Care Law
Policy. 2015;18(2):347–70.

154. Hennebry JL, Williams G. Making vulnerability visible:
medical repatriation and Canada's migrant agricultural
workers. CMAJ. 2015;187(6):391–2. doi:10.1503/cmaj.141189.

155. Young M. Medical repatriation in the United States: an eth-
ical appraisal. In: School HM, editor [Doctoral Dissertation].
2016. [cited March 17, 2021]. Available from: http://nrs.har-
vard.edu/urn-3:HUL.InstRepos:40620246.

156. McLaughlin RH. Criteria for medical repatriation and the
context of inadequate access to care. Am J Bioeth. 2012;
12(9):14–6. doi:10.1080/15265161.2012.692451.

20 PREHOSPITAL EMERGENCY CARE �/� 2021 VOLUME 0 / NUMBER 0

https://www.ntsb.gov/investigations/AccidentReports/Reports/AAR2001.pdf
https://www.ntsb.gov/investigations/AccidentReports/Reports/AAR2001.pdf
https://doi.org/10.1080/10903120701536578
https://doi.org/10.1080/10903120701536578
https://doi.org/10.1016/j.amj.2019.02.007
https://doi.org/10.1016/j.amj.2019.02.007
https://www.acep.org/life-as-a-physician/ethics�legal/emtala/emtala-fact-sheet/
https://www.acep.org/life-as-a-physician/ethics�legal/emtala/emtala-fact-sheet/
https://www.camts.org/wp-content/uploads/2017/05/2018-Special-Ops-standards.pdf
https://www.camts.org/wp-content/uploads/2017/05/2018-Special-Ops-standards.pdf
https://www.camts.org/wp-content/uploads/2017/05/2018-Special-Ops-standards.pdf
https://intranet.naamta.com/includes/secure_file.cfm?ID=2&menuID=5061
https://intranet.naamta.com/includes/secure_file.cfm?ID=2&menuID=5061
https://doi.org/10.1377/hlthaff.2019.01484
https://doi.org/10.1377/hlthaff.2019.01484
https://doi.org/10.1016/S0196-0644(97)70010-6
https://doi.org/10.1017/S1049023X00040309
https://doi.org/10.3109/10903127.2012.689928
https://doi.org/10.3109/10903127.2012.689928
https://doi.org/10.1016/j.jemermed.2016.11.010
https://doi.org/10.1186/s13049-017-0414-9
https://doi.org/10.1016/j.amj.2012.10.019
https://doi.org/10.1016/j.amj.2019.07.012
https://doi.org/10.1016/j.amj.2019.07.012
https://doi.org/10.1186/1471-227X-13-11
https://doi.org/10.1016/j.amj.2020.04.005
https://doi.org/10.1016/j.amj.2020.04.005
https://doi.org/10.1017/s1049023x00002260
https://doi.org/10.1046/j.1365-2044.2001.02059-2.x
https://doi.org/10.1111/j.1708-8305.2008.00253.x
https://doi.org/10.1111/j.1708-8305.2008.00253.x
https://doi.org/10.1093/jtm/taaa013
https://doi.org/10.1136/hrt.2006.094607
https://doi.org/10.1016/j.amj.2012.10.022
https://doi.org/10.1016/j.amj.2012.10.022
https://doi.org/10.1016/j.tmaid.2005.06.008
https://doi.org/10.1016/j.tmaid.2005.06.008
https://doi.org/10.1016/j.amj.2003.12.009
https://doi.org/10.1016/j.amj.2003.12.009
https://doi.org/10.1503/cmaj.141189
http://nrs.harvard.edu/urn-3:HUL.InstRepos:40620246
http://nrs.harvard.edu/urn-3:HUL.InstRepos:40620246
https://doi.org/10.1080/15265161.2012.692451

	Abstract
	Position Statement
	Clinical Considerations
	Risk Identification and Safety Considerations
	System Integration and Quality Assurance Considerations

	Introduction
	Patient Benefit from Appropriate Use of Air Medical Services
	Section 1: Clinical, Temporal, and Geographic Considerations
	Trauma Emergencies
	Medical Emergencies
	Cardiovascular Emergencies
	Neurologic Emergencies

	Obstetric and Neonatal Emergencies
	Other Medical or Surgical Emergencies
	Transport of Special Resources
	Temporal and Geographic Considerations

	Section 2: Risk Identification and SafetyConsiderations
	Risk Identification and Mitigation
	Safety Factors
	Mission Refusals
	Helicopter Shopping
	Reverse Helicopter Shopping
	Resultant Policy Changes

	Economic Factors

	Section 3: System Integration and Quality Assurance Considerations
	Stakeholders
	Oversight of the Air Medical Services – EMS System Interface
	Authorized Requestors

	Coordination and Communication
	Destination Decisions
	Utilization Review and Quality Assurance
	Use of Air Medical Services Resources for Medical Repatriation

	Conclusion
	Orcid
	References


