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S H O R T  CO M M U N I C AT I O N

Medical providers face a unique set of challenges when 
dealing with in-flight medical emergencies. Between 
cramped work environments, limited access to sup-

plies, and delays to definitive care, providers often deal with 
circumstances far removed from conventional practice settings. 
However, such emergencies are surprisingly common. Recent 
studies have estimated their frequency at 1 per every 100 to 
1000 flights.4,13 Further studies have shown that diversion to 
definitive care is required in 2–8% of cases even after efforts at 
midair treatment have been attempted.2,13,14 In cases where 
physicians are involved in care, diversions lead to a higher pro-
portion of hospital admissions—possibly indicative of improved 
selectivity when diverting flights.6

Despite the prevalence of in-flight emergencies and the evi-
dence suggesting that volunteer physicians may prove a valu-
able resource, education surrounding responses to in-flight 

medical emergencies remains somewhat rare. Studies have 
shown that trained airline crews often lack confidence and 
struggle when responding to mock in-flight medical scenarios.12 
Graduating medical students show similar deficiencies in  
confidence and competency.9,10 Efforts to address these 
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	 INTRODUCTION: 	 In-flight medical emergencies require healthcare providers to operate in confined spaces with limited resources and 
delayed access to definitive care. These emergencies are common, with an estimated frequency of 1 per 100 to 1000 
flights. Despite this, training for medical response in these environments is limited. We hypothesize that integrating such 
education into a pre-existing medical student elective course would improve knowledge and ability to respond 
appropriately to in-flight medical emergencies.
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reaction, and cardiac arrest were identified as common and potentially life-threatening complaints. Simulation cases 
were designed for each of these complaints and a simulation room was modified to mimic an airplane cabin. These 
simulation cases and accompanying relevant didactic lectures were incorporated into an existing wilderness and 
extreme environmental medicine course, with multiple-choice tests completed by the students at the beginning and 
end of the 2-wk course.

	 RESULTS: 	 Participating in this study were 18 students. The pretest average was 76%, which improved to 87% on the posttest. 
Qualitative feedback regarding this type of training was overwhelmingly positive.

	 DISCUSSION: 	 Simulation-based training for in-flight medical emergencies can significantly improve medical students’ knowledge. This 
training was very well received by the students. Opportunities for training to manage in-flight medical emergencies 
remain limited; incorporating such training into existing curricula could provide a means by which to improve provider 
knowledge. Such a curriculum could be adapted for use by flight crews and other populations.
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findings have been limited, though it has been shown that  
even a 90-min curriculum including lecture and simulation 
could improve student performance in responding to these 
scenarios.9,10

Certainly, in other austere settings, simulation has proven an 
effective teaching tool. Specifically, simulation has improved 
learner performance in wilderness medicine scenarios11,15 and 
response to mass casualty incidents.5,8,16 Further, in wilderness 
scenarios, simulation has been found to be an enjoyable learn-
ing experience.1

We are aware of multiple medical schools offering elec-
tives specifically centered on wilderness and/or austere med-
icine, and posit that such electives could form an ideal forum 
for education regarding in-flight medical emergencies. Spe-
cifically, we hypothesize that students participating in a wil-
derness and extreme environmental medicine elective that 
incorporates training for in-flight medical emergencies 
would show improved knowledge in responding to such 
scenarios.

METHODS

Curriculum Development
The curriculum was designed as a simulation-based course.  
A literature review was conducted using search terms such 
as flight, airplane, airline, emergency, and resuscitation in  
SCOPUS, which identified two articles describing the fre-
quency of medical conditions during in-flight emergencies. Zero 
articles describing in-flight medical emergency simulations 
were found. Case topics were selected to match common (e.g., 
syncope, respiratory illness) or commonly fatal (e.g., cardiac 
arrest) in-flight presentations.13 The cases were designed to 

encourage prudent resource management and to force learners 
to engage in decisions regarding airplane diversion. In each case, 
the progressive decompensation of an initially stable patient 
enabled faculty to assess both over- and under-utilization of 
resources at different times in the simulation. Summaries of the 
cases and key actions may be seen in Table I.

A 15-item multiple choice quiz to assess knowledge was 
developed for use as a pre- and posttraining instrument. The 
quiz questions were created by members of the study team 
based upon the planned simulation sessions and the list of 
emergency medical equipment required by the Federal Avia-
tion Administration (FAA) for most commercial airline flights.7 
The components of our simulation medical kit are listed in 
Table II.

Equipment
Simulation of an airplane cabin was challenging in the setting of 
limited funding and, as such, a low-cost, low-fidelity room 
design was developed. We identified the following characteris-
tics of the cabin’s design as relevant to providing medical care 
on an airplane:

•	 Height of the luggage compartment.
•	 Seat pitch—the distance from any point on one seat to the 

exact same point on the seat in front or behind it.
•	 Dimensions of the galley area.
•	 Aisle width.

We estimated approximate dimensions of these parameters 
from published data for the Boeing 737,3 recognizing that indi-
vidual airlines use custom seating designs with variable spac-
ing. Colored tape was placed on the floor of the simulation 
environment to delineate the dimensions of the aisle and galley 
area, and groups of seats were tied together and spaced 

Table I. S imulation Cases and Expected Learner Actions.

CASE SUMMARY EXPECTED ACTIONS

Hypotension/ Syncope 50 y/o man with syncope in aisle. Persistent orthostatic  
hypotension despite all interventions

Check vitals; Obtain history of antihypertensive medications; 
Administer IV fluids

Increasing Complexity: Recognize lack of response to fluids;  
Discuss diversion

Allergic Reaction 20 y/o woman develops urticarial rash after  
in-flight meal. After initial evaluation, progresses to  
oropharyngeal swelling and anaphylaxis

Check vitals; Skin, cardiopulmonary, and oropharyngeal exam;  
Treat for simple allergic reaction

Increasing Complexity: Administer IM epinephrine for worsening  
symptoms; Discuss diversion

Cardiac Arrest 50 y/o man with multiple risk factors presents with  
typical chest pain. After initial exam and intervention,  
patient develops ventricular fibrillation (VF).

Check vitals; Administer oxygen; Obtain IV access; Give Aspirin

Increasing Complexity: Provide CPR; Defibrillate with AED;  
Administer ACLS medications; Consider diversion on ROSC

COPD / Pneumothorax 70 y/o man with COPD develops respiratory distress.  
After initial exam and treatment, reports chest pain  
and develops unilateral pneumothorax.

Check vitals; Conduct cardiopulmonary exam; Administer oxygen  
and albuterol

Increasing Complexity: Reassess patient in face of worsening  
symptoms; Identify and treat PTX with needle decompression;  
Consider diversion

IV: intravenous; IM: intramuscular; CPR: cardio-pulmonary resuscitation; AED: automated external defibrillator; ACLS: advanced cardiac life support; ROSC: return of spontaneous 
circulation; COPD: chronic obstructive pulmonary disease; PTX: pneumothorax.
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appropriately on either side of the aisle. A code cart was used to 
simulate the galley drawers and the in-flight medical kit and 
automated external defibrillator (AED) were placed in the gal-
ley. Contents of the in-flight medical kit were selected to meet 
FAA guidelines. The luggage compartment was not simulated 
due to cost and logistical constraints. The simulation manne-
quin (HAL S3201, Gaumard, Miami, FL) was placed in the aisle 
seat of the second row. A diagram of our experimental layout 
can be seen in Fig. 1.

Procedure
After IRB approval, medical students participating in a wil-
derness and extreme environmental medicine elective were 
approached for participation, and informed consent was 
obtained. Students then completed the 15-item multiple 
choice quiz to assess precourse knowledge. Students partici-
pated in the 3.5-h educational sessions on 1 of 2 d. They were 
divided into groups of four or five participants, and each 

group participated in a total of four simulation events facili-
tated by Emergency Medicine faculty and senior residents 
familiar with the principles of in-flight medical care. Debrief-
ing was conducted after each simulation case using critical 
actions, resource management, and diversion decisions to 
guide the discussion. Students repeated the 15-item multiple 
choice quiz approximately 10 d after the session to assess 
knowledge gained.

Statistical Analysis
Pre- and posttraining quiz scores were compared using a Stu-
dent t-test (one sided). Individual items were analyzed for rele-
vance and question quality. Anonymous participant feedback 
was solicited for purposes of course improvement.

RESULTS

There were 18 students (3 third-year and 15 fourth-year medi-
cal students) enrolled in the elective, all of whom volunteered 
for this study and completed the pretest, simulation scenarios, 
and the 2-wk posttest. A paired sample t-test revealed that the 
simulation training significantly increased student perfor-
mance, from a mean pretest score of 75.6% to a mean posttest 
score of 87.0%. This can be seen in Fig. 2.

Advanced statistical analysis confirmed a significant differ-
ence, with results as follows (when applicable, given as ques-
tions correct, out of 15): t(17) 5 4.23, P 5 0.001, Cohen’s d 5 
0.94, Mdiff 5 1.72, SEdiff 5 0.40, CIdiff 5 0.87, 2.57, such that 
students scored higher on the in-flight simulation quiz after 
training (M 5 13.06, SD 5 1.47) than before training (M 5 
11.33, SD 5 2.11). While the sample size was relatively small, 
these results suggest that a brief simulation training session can 
significantly increase both familiarity and knowledge with 
respect to physician response to common in-flight medical 
emergencies. Qualitative student response to the in-flight cur-
riculum was overwhelmingly positive, showing both a high 
level of enjoyment of the training as well as improvement in 
confidence in handling in-flight medical emergencies as a 
whole.

DISCUSSION

Our study proposes a practical, low-fidelity simulation-based 
curriculum for education on in-flight medical emergencies. 
Our quantitative findings suggest that this curriculum 
improves learners’ knowledge regarding the management of 
disease processes that may be encountered in an in-flight 
setting.

Our study has a number of limitations. First, it occurred 
during a single elective course, and our total study sample size 
was limited to 18. Repetition over additional courses would 
increase study power. Additionally, our study tested retention at 
the immediate end of the course, within days or weeks of the 
included instruction, and did not test longer term retention. 

Table II. C omponents of the Simulation Medical Kit.

MEDICATIONS EQUIPMENT

Analgesic, nonnarcotic, oral Automated External Defibrillator (AED)
Antihistamine, oral Bag-valve mask
Antihistamine, injectable CPR mask
Aspirin, oral Gloves
Atropine, injectable IV fluid bag
Bronchodilator, inhaled IV start kit
Dextrose, injectable Needles
Epinephrine 1:1000, injectable Oxygen tank
Epinephrine 1:10,000, injectable Oropharyngeal airway
Lidocaine, injectable Scissors
Nitroglycerin, sublingual Sphygmomanometer

Stethoscope
Syringes
Tape
Tourniquets

List of medications and instructions  
for use

Basic life support cards

Advanced life support cards

CPR: cardio-pulmonary resusciation; IV: intravenous.

Fig. 1. S imulation room design.
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Repetition of the posttest at a later date, such as 6 or 12 mo 
would provide a more complete assessment of long-term 
knowledge retention. Further, we selected the study scenarios 
based upon their frequency and high acuity, but acknowledge 
that other important emergent conditions could present in-
flight. Also, the authors felt it was important to include chronic 
obstructive pulmonary disease (COPD) with a tension pneu-
mothorax as a scenario, as this is a rare but fatal complication of 
a common condition. However, we acknowledge that during an 
actual flight, the noise and vibrations may make diagnosis with 
a stethoscope challenging. Finally, the multiple-choice exam 
itself may have been somewhat limited. On combined analysis, 
questions showed a wide range of difficulties and improve-
ments between pre- and posttesting. Reviewing and replacing 
poorly performing questions in the future may yield an 
improved testing tool. It is also unclear how well multiple-
choice testing corresponds to real-world performance. Includ-
ing graded simulation as part of the assessment could address 
this issue. Despite these limitations, our study demonstrates 
that simulation training for in-flight medical emergencies may 
be a welcome addition to medical educational opportunities for 
senior-level medical students.

Existing training opportunities for in-flight medical emer-
gencies remain limited. Avenues for training in wilderness 
medicine and, more broadly, emergency medicine are far more 
widespread. Incorporating in-flight training into wilderness 
and emergency medicine electives could prove a convenient 
way to increase health care provider performance when respond-
ing to in-flight medical events. Furthermore, this type of sim-
ulation curriculum could be modified for educating other 
populations, such as airline flight crew.
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