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A B S T R A C T

Objective: Overtriage (OT) of helicopter emergency medical services (HEMS) poses significant burden to mul-
tiple stakeholders. The project aims were to identify the following: 1) associated factors, 2) downstream
effects, and 3) focus areas for change.
Methods: We undertook a failure mode and effects analysis (FMEA) to evaluate our HEMS interfacility trans-
port process. Data were collected from organizational finances and 3 key stakeholder groups: 1) interfacility
patients transferred by HEMS in 2017 who were discharged from the receiving facility within 24 hours
(n = 149), 2) flight registered nurses (n = 19), and 3) referring emergency medicine providers (EMPs) (n = 30)
from the top HEMS users of 2017. The completed FMEA identified failure modes, the frequency and severity
of effects, and unique risk profile numbers (RPNs).
Results: Twelve failure modes were identified with 30 potential causes. Leading failure modes included inap-
propriate HEMS requests by EMPs (RPN = 343), inappropriate activation by EMS for interfacility transport
(RPN = 343), and minimizing patient/family involvement in decision making (RPN = 315). Significant burdens
to organizational finances and flight registered nurse satisfaction were identified.
Conclusion: Associated factors for interfacility HEMS OT, downstream effects, and areas for change were iden-
tified. EMP and emergency medical services practices, HEMS processes, and shared decision making may
affect regional OT rates.

© 2019 Air Medical Journal Associates. Published by Elsevier Inc. All rights reserved.
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Overtriage (OT), as it pertains to helicopter emergency medical
services (HEMS), is the inappropriate use of medical helicopters for
the transport of low-acuity patients not in clinical need of HEMS ben-
efit. The Ground and Air Medical qUality in Transport (GAMUT) Qual-
ity Improvement Collaborative defines HEMS OT as the “percent of
the HEMS patient transport contacts discharged without hospital
admission.”1 OT poses significant burden to HEMS providers, health
care systems, government and private medical funds, and patients.2-7

OT does not significantly improve the outcome of low-acuity patients
and may inappropriately ration a scarce resource away from a
potential patient in need.8 An increased workload of flight registered
nurses (RNs) by inappropriate use of their time and resources has
anecdotally been seen to lead to decreased job satisfaction, increased
burnout, and increased turnover. Injudicious use of government
funds such as Medicare or Medicaid represents poor fiduciary
responsibility that can have far-reaching implications for the country
or state. Lastly, patients billed for overtriaged HEMS transports may
have their claims denied by third-party payers and bear responsibil-
ity for part or all of this expense.

Rates of OT vary significantly among HEMS programs and are dif-
ficult to validate and compare. Published OT rates were found from a
multitude of perspectives including HEMS providers, receiving
trauma centers, and state/national databases. The heterogeneity of
data collectors, data sources, and specific populations resulted in a
wide variance in reported scene transport, interfacility transport, and
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combined OT rates (ie, 3%-85.2%, 6.6%-26%, and 1.3%-70%, respec-
tively).2,9-26 The GAMUT database where HEMS providers may volun-
tarily submit blinded quality metric data to compare themselves
with national averages reported an average HEMS OT rate of 2.6% in
2017.27

Our HEMS program is 1 of few not-for-profit HEMS providers in
our region and assumes much of the uninsured costs for care. We
identified that the frequency of patients transported by critical care
helicopter and subsequently discharged home from the receiving
emergency department (ED) nearly doubled from 7% in 2016 to 13%
in 2017, well above the GAMUT benchmark. The financial burden of
OT to the institution was unknown. However, HEMS operations have
been shown to be most cost-effective when significant reductions in
OT are made.3,5 Using an estimated 50% insurer denial rate for the
volume of 2017 OT HEMS transports because of the lack of medical
necessity, we approximated the organization incurred $1,440,000 in
bad debt and over $100,000 in variable costs. We identified literature
that reported patient, provider, or system factors associated with
HEMS OT5,11,14,16,20,23-26,28-38; however, little could be applied to our
population or setting, impeding planning efforts to reduce OT. Given
the rise in HEMS OT, potential costs to the program, and minimal
applicability of the literature, we undertook a failure mode and
effects analysis (FMEA) to identify the following: 1) associated factors
for OT, 2) severity and likelihood of downstream effects of OT, and 3)
focus areas for impactful change. Our goal was to use this information
to improve processes that would reduce HEMS OT.

Methods

Design
We undertook a quality improvement initiative using the FMEA

approach to evaluate the helicopter transport request process, identi-
fying which steps in the process a failure (deviation from desired pro-
cess) might occur, causative factors for the failure, and the severity of
their impact(s).39 The FMEA was conducted following the Institute
for Healthcare Improvement’s FMEA tool (Fig. 1).39 A FMEA template
was created with interdisciplinary validation, outlining the known
steps of an interfacility HEMS transport request as well as identifying
the possible failures of these steps, leading to OT. Known down-
stream effects were added to the template, and placeholders were
given to presumed or unsure effects. Data were used to inform
incomplete FMEA items, such as potential causes of process failures,
severity of outcomes, and likelihood of occurrence. Data were
obtained from surveys and discussions performed with flight RNs
and emergency medicine providers (EMPs) (emergency medicine
physicians, advanced practice RNs, and physician assistants) as well
as from organizational databases. These data were input into the
FMEA tool for completion and analysis of failure modes, effects, and
risk priority. Because the majority of OT at this HEMS program
occurred from interfacility transport requests, this FMEA was
designed for interfacility requests only. The study protocol was
approved by The Ohio State University Institutional Review Board
and this health system’s institutional review board.

Setting
The FMEA was conducted at a not-for-profit, hospital-based, heli-

copter and ground ambulance critical care transport program; a divi-
sion of a large, urban academic health system that serves as the
public safety net health system for the region. This program is the
oldest HEMS program in the region (established in 1982) and oper-
ates 3 helicopters and 3 ground ambulances with satellite basing
across Northeast Ohio. Traditionally, this program has promoted a
unique helicopter crew configuration, 2 Instrument flight rules
−operating pilots and an advanced practice medical crew consisting
of a physician and RN or an acute care nurse practitioner and RN.
These crew configurations garner a higher operational cost but
increase safety and the level of care provided. The flagship facility of
this program’s health system is the longest standing level 1 trauma
center in Northeast Ohio, and, as such, this HEMS program and its
health system are well established as the experienced tertiary trauma
care providers in the region. In 2017, over 1,600 trauma patients
were transported by this program. Oversaturation of HEMS programs
and “helicopter shopping” have been witnessed in this region, as well
as a relative scarcity of ground critical care transport services, likely
increasing the potential for HEMS OT and the financial risk for
patients.35,40-42 As a not-for-profit program, this organization has
made a stance to not operate with practices commonly seen with for-
profit HEMS programs, such as producing liens and lawsuits against
patients who are uninsured or cannot pay.40,42 Also, this program
charges approximately half the cost of its for-profit competitors, cou-
pled with advanced crew configurations, increasing OT’s margin for
burden at this program.40,42

Sample
Data were gathered from 3 key stakeholder groups to inform the

FMEA: 1) patients transported by this HEMS program in 2017, who
were discharged from the receiving facility within 24 hours after
interfacility transport (medical record audit) (n = 149); 2) all actively
employed flight RNs from this HEMS program (n = 22); and 3) refer-
ring EMPs and their emergency medicine directors, who were
employed by the top 15 HEMS-utilizing facilities of 2017 (n = 76).
Facilities were ranked in order of total HEMS transport requests.
Facilities were further described by the percentage of transport
requests that were considered OT. Eligibility criteria for EMPs were
those who worked at 1 of the top 15 requesters for HEMS and repre-
sented high (≥25%), moderate (10%-24%), or low (<10%) OT propor-
tion. Exclusion criteria included students, residents, or providers who
did not have the position or authority to request HEMS transport.

Variables and Data Collection Procedures
Data were collected from 4 data sources to complete the FMEA

template. The outcome of interest, HEMS OT, was defined as patients
transported by HEMS and discharged from the receiving facility in
< 24 hours.

Patient Variables
Unidentified, aggregate data were gathered from the internal

electronic medical record database (emsCharts� Warrendale, PA) to
identify characteristics and themes among 2017 OT patients, which
included interfacility or scene transport, transport distance, diagno-
ses, injury versus non-injury, mechanism of injury, Glasgow Coma
Scale score, drug/alcohol indicators, vital signs, as well as demo-
graphics (age, sex, race, and referral location).

Financial Variables
Unidentified financial data were obtained via organizational data-

base and flight log software (Flight Vector� Softtech Inc. (Henderson,
NV)), providing amounts billed/received, adjustments, payer type,
account status, and bad debt.

Flight RN Variables
Staff flight RNs were sent an electronic, anonymous survey hyper-

link via company e-mail forwarded by the chief flight nurse. The
flight RN survey was adapted from multiple nursing job satisfaction
studies as well as turnover intention and burnout tools.43-48 Job satis-
faction was operationally defined as “the feeling of pleasantness
when occupational desires or needs have been fulfilled.”48 Survey
items were validated by interdisciplinary members of this program’s
Quality Improvement Committee. Items were submitted to a panel of
8 content experts to ensure content validity >0.78 for each item using



Figure 1. Institute of Healthcare Improvement FMEA tool. (Reprinted with permission from the Institute for Healthcare Impr ement).
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the content validity index (CVI) method per Lynn.49 The final survey
consisted of 20 items, with CVIs ranging from 0.88 to 1.0. The survey
obtained flight RN perceptions related to job satisfaction, burnout,
and intention to leave as affected by OT. In addition, the following
demographic content was requested: age, sex, certification status,
years of experience as a flight RN, and employment status (full-time,
part-time, or as needed). Survey data were collected and managed
using REDCap Powered by Vanderbilt University (Nashville, TN), elec-
tronic data capture tools hosted at Case Western Reserve University
(Cleveland, OH).50

EMP Variables
Data were gathered from the electronic medical record database

to identify 2017 referring EDs. An investigator-designed survey was
used to elicit EMPs’ perceptions and practices of HEMS use. The sur-
vey was designed using a 3-step process. Domains of interest were
identified and mapped from the Systems Engineering Initiative for
Patient Safety (SEIPS 2.0) framework (Fig. 2).51 Instrument items
were created and validated by interdisciplinary members of this pro-
gram’s Quality Improvement Committee. Items were revised and
submitted to a panel of 8 content experts to ensure CVI >0.78 for
each item. The final survey consisted of 37 items, with CVIs ranging
from 0.88 to 1.0. The final survey content included EMPs’ knowledge
of transport modes, system, and process factors that could influence
HEMS requests; EMP judgment on helicopter requests; and demo-
graphic information (age, sex, level of education, years of experience
as an EMP, and employment status). The quality initiative overview
and introduction were sent to EMP directors. If the directors agreed,
he or she forwarded the e-mail/survey to his or her EMPs. Second,
group and individual discussions were held at sites electing to have
the lead author further clarify influential factors, allowing the
EMPs to expound on potential concepts not mentioned in the survey.
Survey and discussion data were collected and managed using RED-
Cap electronic data capture tools hosted at Case Western Reserve
University.

Analyses
Descriptive statistics were conducted on all variables. Notes from

discussions were reviewed for recurring themes. Data triangulation
was performed to inform FMEA components and for quantification of
the likelihood of occurrences, severity of outcomes, detectability of
Figure 2. The Systems Engineering Initiative for Patient Safety (SEIP
failures, and the risk priority number (RPN). The RPN was established
to rank failures for interventional priority. RPNs were calculated for
each step as the likelihood of occurrence (1-10) multiplied by the
likelihood of detection (1-10) multiplied by the severity (1-10). Asso-
ciated factors for the FMEA analysis were considered clinically mean-
ingful if reported in ≥25% of participants.

Results

Patient Participant Profile
One hundred ninety-three patients were initially identified as

HEMS OT from 2017. Forty-four patients were excluded for scene
response. OT cases resultant of interfacility transport were examined
(n = 149).

Characteristics of the patients included 67% males and 88% adults
(>18 years). The average age of these patients was 38 years old, rang-
ing from 1 year to 90 years old (median = 37 years old). The racial dis-
tribution was 52% white; 30% black, non-Hispanic; 5% white,
Hispanic; 1% black, Hispanic; and 12% unknown or unidentified. The
majority of patients (87%) were insured.

Nearly half (46%) of the OT patients were transported from 1
county. Most patients (90%) were transported to this program’s flag-
ship hospital. The majority of patients (91%) were transferred for
traumatic injuries. Nearly all (97%) patients were transported to an
ED. Three patients were transported to a cardiac catheterization suite,
1 patient was transferred to a medical intensive care unit, and 1
patient was transferred to a pediatric intensive care unit.

EMP Participant Profile
Referring EMPs and their directors were surveyed to identify the

decision-making and human systems factors affecting EMPs’ use of
HEMS for interfacility transport. Post-survey discussions were also
conducted. From the top 15 HEMS-utilizing EDs, 10 EMP directors
were sent recruitment e-mails regarding the study; 3 to 5 attempts
were made for each EMP director. Six directors responded as willing
to participate in the study (7 EDs, 1 director responsible for 2 EDs).
Recruitment e-mails were sent to an additional 3 EMP directors, with
1 additional director agreeing to participate. Of these 7 directors
agreeing to participate, 1 dropped out (ie, ceased communication).
Of the 6 directors who did not participate, 2 stated they required
organizational permission, and 4 never responded to the e-mail
S) Model 2.0. (Reprinted with permission from Holden et al.51)
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invitations. After e-mail correspondence with the directors willing to
participate, follow-up phone conversations were conducted to pro-
vide further information regarding the study. EMP directors sent
their EMPs the study information and the anonymous electronic sur-
veys via an e-mailed hyperlink. In addition, EMP directors also noti-
fied EMPs of the opportunity to meet with the lead author in person
or by phone for more in-depth discussions regarding HEMS trans-
port.

Thirty surveys were completed by EMP respondents: 19 physi-
cians, 8 physician assistants, and 3 nurse practitioners. EMP respond-
ents were 73% male and varied in age (25-35 years old [37%], 36-
50 years old [33%], and >51 years old [30%]). Two thirds of EMPs had
between 4 and 15 years of experience, and 37% of respondents noted
experience functioning as a flight physician, flight nurse, or flight
paramedic. Most (90%) were board certified in emergency medicine/
acute care, and 90% were full-time EMPs. High, moderate, and low OT
EDs were represented by 33%, 47%, and 20% of respondents, respec-
tively. After survey completion, confidential discussions were held
with 10 EMPs.
Flight RN Profile
An electronic survey was sent to 22 flight RNs from their chief

flight nurse. Nineteen surveys were completed. All but 1 respondent
were full-time flight RNs. Two thirds were male. Almost half were 30
to 40 years old, 42% were 41 to 50 years old, and 10% were 51 to
60 years old. Approximately one third of flight RNs had <6 years of
experience, one third had 7 to 10 years of experience, and one third
had 11 to 30 years of experience. Almost half of the respondents held
secondary employment outside of this HEMS program.
FMEA Process Steps, Failure Modes, and Failure Causes
The interdisciplinary Quality Improvement Committee created a

12-step process for HEMS interfacility transport requests with corre-
sponding failure modes (Fig. 3). Survey and discussion content was
used to validate the identified failure modes and their causes. No
new failure modes were discovered from the EMP data. Failure
modes identified with RPN >140, and considered most amenable to
intervention, included 1) inaccurate determination of the patient as
critically ill or exceeding resources, 2) inappropriate EMS activation
of HEMS for ED rendezvous, 3) inappropriate request for helicopter
transport by EMP, 4) EMP determines noncritical patient needs to be
transferred by HEMS for services not available at their facility, 5)
patient/family not informed on mode of transport selection by EMP,
and 6) patient follow-up information not given to EMP.

Inaccurate determination of the patient as critically ill or exceed-
ing ED resources (step 4a, RPN 140), although potentially severe, had
a low likelihood of occurrence. EMPs reported following current evi-
dence-based guidelines, with few exceptions. HEMS use due to a lack
of ED resources was infrequently cited; 30% of EMPs noted limited or
inefficient technologic resources, and 23% noted scarce resources
(such as blood products). Most (87%) stated nurse staffing had no
effect on their decision to use HEMS; 77% reported that high pro-
vider-to-patient ratios had no impact on their use of HEMS.

Inappropriate EMS activation of HEMS for ED rendezvous (step 4b,
RPN 343) was noted frequently in discussions and survey content.
When presented with a non-critical patient, with HEMS en route per
EMS activation, 20% of EMPs would not cancel HEMS, and 27% were
unsure. Most discussion participants repeated these 2 responses.
EMPs revealed they were weary to change the initial clinical decision
made by EMS. The most common themes mentioned were a lack of
time to truly determine whether the patient was critically ill before
HEMS arrival, not wanting to contradict another healthcare pro-
vider’s judgment, potential liability of canceling HEMS, and not want-
ing to delay non-critical but necessary transfer.
Inappropriate requests for helicopter transport by EMPs (step 8,
RPN 343) and transfers by HEMS for services not available (step 5a,
RPN 224) had several contributing factors, including EMP education,
cost concern, input on decision making, and ground ambulance
delays. Most EMPs had little or no formal training regarding the types
and abilities of the various levels of transport care. EMPs on average
overestimated the cost of this program’s patient transport modalities
(179% of charges for critical care ground transport and 133% for
HEMS charges). Half (53%) reported that neither cost of transport nor
HEMS program billing practices (ie. billing the patient directly for
unreimbursed charges, “balance billing”) were impactful to their
HEMS use. EMPs from high OT EDs were least likely to report a per-
ceived cost impact on decision-making (20%), compared with middle
(36%) and low OT ED EMPs (86%). Only one third of EMPs reported
frequently or almost always receiving input from the receiving physi-
cian on the most appropriate mode of transport. Most (87%) said they
would be open to a flight acute care nurse practitioner’s input on a
patient’s mode of transport. A minority of EMPs (37%) stated they
were not in favor of dispatch center personnel questioning their
mode of transport decision. EMPs from high OT EDs were signifi-
cantly more likely to welcome questioning of their mode of transport
choice (70%) compared with middle OT ED EMPs (21%) and low OT
ED EMPs (17%). When facing prolonged ground transport response
times, 27% of EMPs responded that they would up-triage a non-criti-
cal patient to HEMS if estimated response times were >90 minutes,
and 27% reported a 15- to 90-minute threshold to up-triage to HEMS.
Twenty-seven percent noted that they would up-triage to a higher
level of service if it provided an easier acceptance/transfer process.

Regarding patient/family not informed on the mode of transport
selection by EMP (step 9, RPN 315), over three quarters of EMPs
noted that they almost always inform the patient/family on the clini-
cal need of HEMS transport. However, nearly three quarters (73%)
noted that they inform and consent the patient to HEMS transport
after they have already called to dispatch the helicopter. Nearly half
(47%) of EMPs noted that they used a specific health system’s trans-
port service because of organizational affiliations. Discovered during
EMP discussion, patients semi-frequently ask EMPs the potential cost
and insurer coverage of HEMS transport before transfer, and EMPs
reported having no information to provide. It was not identified if
patients were provided information on the options and differences in
regional HEMS service providers.

Regarding patient follow-up information not given to EMP (step
12, RPN 224), 17% of EMPs noted their facility reviews HEMS use for
appropriateness and provides them feedback. This HEMS program
strives to conduct follow-up calls to referring EMPs regarding the
patient's status/findings 24 hours after transfer. Nearly half of the
EMPs responded that these follow-up calls have been impactful on
their future decisions to use HEMS. Internal feedback noted semi-fre-
quent difficulty in obtaining follow-up data, reported primarily
because of bedside nurse refusal to provide information, citing Health
Insurance Portability and Accountability Act concerns. This occurred
nearly exclusively at outside health systems, which represented 40%
of this program’s HEMS destinations.

FMEA Failure Effects
The failure effects (ie, downstream consequences) identified in

this FMEA impact 3 common stakeholders: patients (both actual and
potential), flight RNs, and health systems.

For OT interfacility HEMS patients, potential consequences are
financial burden, risk exposure, loss of autonomy, and missed care.
Few patients were exposed to financial burden here. Most (87%)
were insured, although lower than national reports,52 and only 4%
received insurer denials. Increased risk exposure consists of HEMS
accidents (3.2/100,000 flight hours in the United States).53 Loss of
autonomy and control in healthcare decision-making is noted when



Figure 3. FMEA: OT of critical care transport helicopters for interfacility transport. (Adapted with permission from Institute for Healthcare Improvement.39)
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EMPs choose helicopter transport and the HEMS provider before
informing the patient of the benefits and differences in transport
modes or HEMS providers. Using a critical care transport helicopter
for a non-critical patient may result in missed care for another patient
in greater need.

Flight RNs are at risk for decreased job satisfaction, increased risk
of burnout, and increased intention to leave related to OT. Most (95%)
flight RNs were satisfied with their jobs, and all were motivated by
their work when challenged. However, when overtriaged, 47% noted
they were less satisfied, and only 16% found their work desirably
challenging. Between 33% to 50% of RNs reported transporting OT
patients causes them to doubt the significance of their work, makes
their work feel less meaningful or rewarding, and emotionally drains
them. Nearly one third stated OT causes them to consider leaving this
HEMS job. Negative findings were especially represented in the 7 to
10 years of experience group.

This health system assumed a significant amount of financial bur-
den for OT interfacility HEMS transport; 39% of charges to this patient
group were not recouped. Of the 13% uninsured patients, 95%
received charitable reductions, reducing charges by half on average.
About one quarter of OT cases resulted in bad debt assumption. Over
a third of OT patients received Medicaid benefits, which is higher
than the national average,52 and 13% received Medicare. Missed
opportunity losses, when revenue-generating flights are missed
because helicopters are unavailable because of an OT transport, were
unable to be calculated.

Discussion
We undertook a FMEA to identify associated factors or causes for

HEMS OT in our program, its impact to financial and personnel
resources, and areas in need of further investigation for impactful
change. We found the following issues, some aligning with the litera-
ture, that could contribute to this problem: regional oversaturation
of HEMS programs,40,52 frequency of EMS activation for ED rendez-
vouses, scarce ground transport resources,54 lack of follow-up infor-
mation or utilization review with EMPs, and minimal patient/family
involvement in HEMS use. The 3 highest risk priorities identified in
the FMEA were inappropriate requests from EMPs for HEMS, inap-
propriate EMS activation for HEMS transport, and patients and their
families not involved in HEMS decision-making.

Potential Plans for Actions to Reduce Failure Occurrence

Inappropriate Requests From EMPs
Inappropriate requests may be resultant of varying definitions or

perceptions of OT; regional systems issues (such as HEMS oversatura-
tion, ground ambulance scarcity, or dispatch process variations); and
EMPs’ knowledge, practices, or available support. We found no stud-
ies validating the sensitivity or specificity of the GAMUT operational
definition of OT as it relates to medical necessity nor any related met-
rics for interfacility transport OT. This is likely due in part to the vari-
ance in subjective opinions on what dictates medical need for
helicopter transport. The GAMUT definition is quantifiable and repro-
ducible but likely includes some portion of patients who required
prompt medical evaluation or intervention. Attempts should be
made to identify patient characteristics or situations for prospective
analysis of interfacility HEMS requests for OT.

The majority of HEMS literature discusses benefit of scene
response; further investigation is needed in isolating benefit from
HEMS interfacility transport. Such research and OT patient charac-
teristics could be used to create an interfacility triage tool for mode
of transport. Targeted education should be provided to referring
EMPs on the scope and capabilities of transport modalities along
with relative costs.29,40 Outreach education, such as providing expo-
sure to moderate to severely injured trauma patients may be
impactful, because a lack of exposure has been seen to increase sec-
ondary OT rates.5,8,55 Considerations to expand ground critical care
services in scarce regions should also be considered, given the sig-
nificant response to up-triaging non-critical patients related to mod-
erate ground response times.

It is unclear if HEMS dispatchers, who are mostly trained to the
emergency medical technician−basic level, do not feel comfortable
questioning a referring EMP’s judgment or if organizational culture
impedes this. Involvement of an experienced advanced practice pro-
vider, such as a flight acute care nurse practitioner, in the HEMS dis-
patch process could provide decision-making support for EMPs.5,56

Innovative uses of telehealth for critical care transport consultation
could also be considered with this advanced practice model HEMS
program.5,57 Additionally, because of our increased capabilities,
transport requests received from other HEMS programs (ie, weather
turndowns) currently remove this program from the HEMS utiliza-
tion discussion with the referring EMP, and this may increase OT
passed to this program. Further investigation and process change is
warranted.

Inappropriate EMS Activation for HEMS
The proportion of OT caused by EMS activation of HEMS with ED

rendezvous is unknown. Current processes in transport recording
cause HEMS activations by EMS to be listed as requested by an ED if
the patient enters the ED. This may be falsely elevating some EDs’ OT
rates. Changes in dispatch documentation will more accurately track
the origination of OT requests. Education initiatives can be provided
to EMS agencies with significant OT activations.26 Triage tools and
unique guidance can be provided to individual agencies based on
available regional resources and transport distances. Current devel-
opments at community EDs (ie, increasing resources and establishing
level 3 trauma centers) may impact this phenomenon.

Patients and Their Families’ Decision-Making
HEMS is 1 of the few healthcare interventions in which patients

frequently have no input on when they receive it or which provider
is performing it40; often patients cannot be informed how much the
service will cost them before they agree. Assuring patient/family
involvement before HEMS arrival would be difficult. Likely, the best
course for this program is to provide EMPs with resources (ie, a bro-
chure), removing some burden from their process and prospectively
providing accurate information to patients and their families regard-
ing this HEMS program’s capabilities, insurance affiliations, and bill-
ing practices.40

Limitations
Limitations of this quality improvement initiative include time

limitations, a small sample size, lack of randomization, and participa-
tion bias. Changes in organizational alliances prevented the participa-
tion of some referring EDs. A lack of a validated OT definition and
measure may not be accurately portraying the proportion of low-acu-
ity patients being transferred emergently by HEMS (ie, a stable
patient admitted for medical management >24 hours). Gaps in the
literature, lack of HEMS programs’ participation in data sharing, and
varying definitions of OT creates difficulty in identifying average or
acceptable levels of OT. GAMUT data are used for comparison with
other programs; however, self-reported data and reporting biases
may impair the accuracy of reported averages. Also, HEMS programs
not affiliated with their receiving facilities may not be supplying
complete data to GAMUT for OT averages. There are several strengths
to this quality improvement study. We examined the issue from a
number of stakeholders, including those external to our institution.
Our findings revealed a number of facets for which further investiga-
tion would elucidate. These facets, such as OT definition, EMP and
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emergency medical services practices, and shared decision-making,
are applicable across multiple settings.

Conclusion
This FMEA helped to uncover associated factors for interfacility

HEMS OT, downstream effects, and potential actions for impactful
change. OT impacts patients, HEMS programs, and health systems.
Decreased job satisfaction and increased burnout risk were noted
when flight RNs were exposed to OT. Changes to job satisfaction and
burnout could lead to staff turnover. Although OT has been cited as a
financial burden to patients and health systems, we found limited
financial burden for patients compared with this organization. How-
ever, OT practices within the region may cause such burden to other
HEMS patients, particularly from for-profit billing practices. Further
work is needed to validate industry and organizational definitions of
OT and to create prospective identifiers, which can be applied to cre-
ate an HEMS interfacility transport triage tool. Constraints of refer-
ring practices and regional oversaturation of HEMS continue to affect
HEMS OT, but several mitigating actions identified in this FMEA will
likely improve this phenomenon.
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