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Introduction: In-flight medical emergencies on commercial aircraft are common in both domestic 
and international flights. We hypothesized that fourth-year medical students feel inadequately 
prepared to lend assistance during in-flight medical emergencies. This multicenter study of two U.S. 
medical schools obtains a baseline assessment of knowledge and confidence in managing in-flight 
medical emergencies. 

Methods: A 25-question survey was administered to fourth-year medical students at two United 
States medical schools. Questions included baseline knowledge of in-flight medicine (10 questions) 
and perceived ability to respond to in-flight medical emergencies. 

Results: 229 participants completed the survey (75% response rate). The average score on the fund 
of knowledge questions was 64%. Responses to the 5-point Likert scale questions indicated that, on 
average, students did not feel confident or competent responding to an in-flight medical emergency. 
Participants on average also disagreed with statements that they had adequate understanding of 
supplies, flight crew training, and ground-based management. 

Conclusion: This multicenter survey indicates that fourth-year medical students do not feel 
adequately prepared to respond to in-flight medical emergencies and may have sub-optimal 
knowledge. This study provides an initial step in identifying a deficiency in current medical education.  
[West J Emerg Med. 2014;15(7):925–929.]

INTRODUCTION
In-flight medical emergencies are not uncommon 

occurrences on commercial aircraft. There is no required 
reporting for all incidents, but it has been estimated that 
at least 20,000 of these events occur in the United States 
annually.1 One study estimated the incidence of emergencies 
on U.S. flights to be one per 753 flights,2 while another 
estimated one per 604 flights.3 A retrospective study of one 
year for a single airline found that one in 11,000 passengers 
experienced an in-flight emergency.4 An estimated 40-90% of 
commercial aircraft flights in the U.S. have a physician among 
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the passengers.5,6 Physicians have noted that the loud, confined 
space environment of an aircraft cabin can make it challenging 
to render aid.7 The reduced humidity and atmospheric 
pressure and loss of personal mobility present specific 
pathophysiologic considerations for physicians who respond 
to a passenger in need.8-10 At the same time, the population of 
air travelers has transitioned to a demographic that is older 
with more comorbidities.10

The general public relies on Good Samaritan 
physicians of all specialties to respond to in-flight 
emergencies, yet there are no medical school curriculum 
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requirements specific to this community need.11 As noted 
in prior research, “the provision of medical assistance to 
passengers during flights aboard commercial aircraft is a 
matter of concern to most physicians.”13 We are interested 
in the knowledge and confidence of fourth-year medical 
students because they will soon be licensed physicians, and 
physicians of all specialties may be called upon to assist 
with in-flight emergencies. We believe that medical school 
serves as an appropriate venue for this training, and it will 
equip students with a skillset that is important to serve their 
communities when they become licensed physicians. A 
heterogeneous pilot project on medical students in different 
stages of training suggested that a deficit in this skillset 
exists, and that a focused curriculum, including simulation, 
could improve their attitudes and fund of knowledge.12

To further explore the issue and to ultimately develop 
curriculum around in-flight medical emergencies, we 
employed the first two steps of the six-step approach to 
curriculum development proposed by Kern et al.14 In this 
framework, the educational issue can be analyzed first 
through problem identification and a needs assessment of the 
learners. We hypothesize that fourth-year (senior) medical 
students do not feel comfortable assisting during an in-flight 
medical emergency, nor do they have an adequate fund of 
knowledge in this area. We structured a multi-site needs 
assessment study, as there is no documentation to this point 
of medical student knowledge or present instruction received 
on inflight emergencies.

METHODS
This study is an observational, cross-sectional 

investigation of medical student comfort levels and 
fund of knowledge regarding responses to in-flight 
medical emergencies. We used questionnaires and fund 
of knowledge evaluations to examine both comfort and 
knowledge. The sponsoring medical schools’ institutional 
review boards approved this study as exempt from written 
consent. As such, researchers used verbal consent for 
enrollment of all participants.

We distributed the survey to a convenience sample 
of fourth-year medical students during scheduled class 
meetings at two medical schools in the U.S., the University of 
California, Irvine School of Medicine and the University of 
California, San Francisco School of Medicine. All full-time 
students in their fourth year of medical education attending the 
sponsoring medical schools were eligible for inclusion. Prior 
to participating, students received a mass email containing the 
study information sheet, and a copy was available during the 
day of the survey administration. Investigators administered 
surveys in a break room and lecture hall and collected them 
in a confidential manner. Completion of the survey was 
completely optional, and researchers collected no identifying 
data in the survey. 

The primary outcome was descriptive analysis of the 

survey data, including mean scores of questions on knowledge 
and self-assessment of competency for in-flight emergencies. 
The survey consisted of a demographic section with questions 
that assessed age, gender, year of training, previous healthcare 
training such as emergency medical technician-basic, 
previous employment as a healthcare provider, previous 
training for in-flight emergencies, possession of a pilot’s 
license, and whether they had been aboard an aircraft during 
an in-flight medical emergency. The survey contained a 
section to measure perceived confidence and comfort level of 
students in responding to in-flight medical emergencies with 
questions using a 5-point Likert scale. The third section of 
the survey involved 10 fund-of-knowledge questions (Table 
1). These questions addressed flight physiology, common 
in-flight medical emergencies, and logistical considerations 
when managing in-flight medical emergencies. They were 
independently reviewed and approved by a former airline 
medical director, who is an expert in ground-based medical 
command of in-flight medical emergencies and currently 
works in the ground-based medical advisory industry. This 
expert is not a coauthor of this paper.

We calculated descriptive statistics for the demographic 
questions, responses to the self-assessment questions, 
and scores of the fund of knowledge questions using a 
commercially available spreadsheet program (Microsoft Excel 
2011, Microsoft Corp., Redmond, WA).

RESULTS
The survey was distributed to 304 fourth-year medical 

students, 126 from one medical school and 178 from the other. 
Two hundred thirty-two (76%) students filled out and returned 
the survey instrument, and 229 (75%) completed all of the 
subjective and objective questions. Three students indicated 
that they were third-year medical students. These were 
excluded from analysis. The majority (54%) of respondents 
were female, with a mean age of 27 years. Demographic 
responses to the survey indicated that the vast majority (85%) 
of respondents had taken a basic life support course, but 
only a minority (12%) had previously worked as a healthcare 
provider. A minority of respondents reported previous training 
on flight physiology or in-flight emergencies (11%). Although 
21% of responders had previously been on an aircraft during 
a medical emergency, only 10% of those (2% of the total 
sample) had helped manage an in-flight medical emergency. 
The baseline mean response to each in-flight self-assessment 
question was less than three, corresponding to disagreement 
or strong disagreement with statements of comfort with in-
flight medical emergencies (Table 2). The mean responses 
for whether the students felt confident in their ability to 
respond to general medical emergencies was greater than the 
mean response to their ability to respond to in-flight medical 
emergencies (p<0.0005). 

The answers to the initial fund-of-knowledge questions 
yielded a mean correct percentage of 64% (range of 10%-
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100%, median of 60%, 95% CI of 62.1%-65.9%). The 
most commonly missed question was “With respect to the 
enhanced medical kit, flight crew members are required 
to…” (28% correct). The question most frequently answered 
correctly was “U.S. flight crews are all trained in the use of 

the automated external defibrillator” (94% correct). When 
analyzing the subgroup of participants that had previously 
worked as a healthcare provider the mean correct percentage 
for the fund-of-knowledge questions was not significantly 
different compared to all respondents at 63% (CI of 57.9%-
68.1%) vs. 64% (CI of 62.1%-65.9). Those who had worked 
as healthcare providers also exhibited a baseline response 
less than three for all the in-flight self-assessment questions, 
similar to those participants without prior experience 
working as healthcare providers.

DISCUSSION 
Education addressing logistics and environmental 

considerations for managing in-flight medical emergencies is 
not a required component of medical school curriculum in the 
U.S. This is despite the fact that any physician who travels by 

Table 1. Fund-of-knowledge questions related to in-flight emer-
gencies, with correct answers starred.

Question

Percent 
answered 

correctly (%)
1. The percentage of oxygen in the 
atmosphere decreases as your altitude or 
elevation increases.                                   

True                                          False*

31

2. The humidity in cabin air on a commercial 
airline flight is typically relatively _________ 
when compared to typical ground level 
building interiors.                                                              
    a. Low*                                          b. High

87

3. Commercial airplane cabins are typically 
pressurized to an altitude of  ____________

a. Sea level  b. 2,000 feet  c. 8,000 feet*  
d. 15,000 feet  e. Not pressurized

31

4. The most common in-flight medical 
emergency is.         

a. Stroke  b. Myocardial Infarction  
c. Seizures  d. Vasovagal (syncope, 
fainting, dizziness)*

86

5. Licensed physicians are required to 
respond to in-flight medical emergencies on 
domestic US flights.                                                          

True                                          False*

62

6. All of the following equipment is required by 
the FAA as part of the enhanced emergency 
kit, EXCEPT (Choose only one).                       

a. Laryngoscope*  b. Inhaled bronchodilator  
c. Epinephrine 1:10,000  d. Aspirin  
e. Nitroglycerin

85

7. US Flight crews are all trained in the use of 
the automated external defibrillator.                                                                             

True*                                         False

94

8. With respect to the enhanced medical kit, 
flight crew members are required to.                                                                                            

a. Take it out only on request*  b. Always 
take it out  c. Always open it 
d. Know the indications of its medications

28

9. Who has the final say on whether the plane     
will be diverted because of an in-flight medical 
emergency?                                         

a. the responding physician  b. the pilot in 
charge (captain)*  c. the patient 
d. Ground based medical control

52

10. Only a minority of in-flight medical 
emergencies result in the diversion of the      
plane.                                                                        

True*                                         False

85

Self-assessment questions

Mean response
(1-strongly disagree 

2-disagree 3-neither agree 
nor disagree 4-agree 

5-strongly agree)
(95% CI)

My medical education has given 
me adequate knowledge and 
skill to render assistance during 
a medical emergency.

3.34
(3.21-3.47)

My medical education has given 
me adequate knowledge and 
skill to render assistance during 
an in-flight medical emergency.

2.68
(2.54-2.82)

I have an adequate 
understanding of what medical 
supplies are required on 
commercial airplanes.

1.78
(1.65-1.91)

I have an adequate 
understanding of the level of 
training of commercial air crew 
in managing in-flight medical 
emergencies.

1.59
(1.48-1.70)

I have an adequate 
understanding of the manner 
in which the air crew, ground 
based medical control, and the 
on board volunteer healthcare 
provider work together to 
manage an in-flight medical 
emergency.

1.66
(1.55-1.77)

I would currently feel confident 
responding to an in-flight 
medical emergency.

2.19
(2.06-2.32)

I would currently provide 
competent care while 
responding to an in-flight 
medical emergency.

2.26
(2.14-2.38)

Table 2. Mean response to self-assessment questions.
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air may be asked to render care in such a situation. Our study 
indicates that approximately one in five medical students have 
already been on a flight with a potential medical emergency.  
Our results also confirmed that medical students, even in 
their final year of training, do not feel confident or competent 
in the management of in-flight medical emergencies. The 
participants’ responses to both subjective and objective 
questions indicated that they were not sufficiently capable of 
responding during in-flight medical emergencies.  

These results build on the limited available previous 
research. When compared to the only other known publication 
on discrete medical student training in this specific topic, 
our study demonstrates that a lack of perceived competence 
and knowledge exists consistently among senior medical 
students at more than one medical school.12 The need for 
this knowledge base by practicing physicians can be further 
inferred by several review articles and case reports on in-
flight medical emergencies.1,2,4,5-10 In addition, the literature 
has demonstrated that discrete simulation training improves 
response to medical emergencies.15,16 Given these findings, 
medical schools should consider ways to include material on 
the subject within their curricula.

LIMITATIONS 
Our study has several limitations. First, response 

performance to in-flight medical emergencies is challenging 
to measure and Likert scale questions may not capture actual 
student perception of competency levels. Although Likert scales 
may incur central tendency bias, such bias would likely falsely 
elevate students’ confidence ratings, since the most common 
responses to the self-assessment questions corresponded to 
disagree or strongly disagree.  Likert scales supply results that 
are similar to those of traditional formats of measurement.17 
Second, our study used multiple-choice questions to evaluate 
the topic-specific fund of knowledge. We attempted to find 
questions on the topic with existing external validation, but 
were unable to.  As the process of creating validated questions 
alone would have been much more complex than the design of 
this study, we moved forward with that limitation.  Although 
the fund-of-knowledge questions were not externally validated, 
we attempted to select questions that addressed key concepts 
of in-flight medical emergencies. Additionally, these questions 
were vetted by an expert in providing online medical command 
during these events. Third, while successful performance on 
these objective questions is expected for individuals with 
appropriate expertise, it is by no means sufficient to demonstrate 
an adequate understanding and performance of the required 
skills during actual in-flight medical emergencies. Fourth, as 
with any convenience sample, the potential for bias exists. This 
was mitigated by including a study population that was both 
homogenous and advanced in training (senior medical students), 
and by administering the survey in person during scheduled 
activities that involve the entire class, not certain sub segments. 
Two separate universities were involved to reduce the bias from 

any one institution, with an adequate overall response rate.  
The use of only two universities may not result in a national 
representation of curricular preparedness and curricular need, 
but did function at decreasing the bias that may occur when 
looking at only one school.

It is not entirely clear why three of the 235 responders 
indicated that they were third-year medical students, as the 
surveys were administered at functions attended solely by 
fourth-year medical students. These students might have 
circled the third-year indicator in error or they may have been 
third-year medical students who chose to attend the activity. 

CONCLUSION
This multicenter study demonstrates that fourth-year 

medical students do not feel adequately prepared to respond 
to in-flight medical emergencies and may have sub-optimal 
knowledge in this area of medicine. A training gap likely 
exists in the U.S. medical school curriculum to address the 
response to and management of in-flight medical emergencies 
aboard commercial aircraft. This study provides an initial 
step in identifying and potentially improving a deficiency in 
current medical education. 

ACKNOWLEDGMENTS
The authors would like to thank Alicia Adams and Ethan 

Hua for their assistance with survey distribution and collection 
at the UC, San Francisco Campus. The authors would also like 
to thank Dr. Paulo Magalhaes Alves MD, MSc of MedAire, 
the staff of the Federal Aviation Administration, and the Office 
of Aerospace Medicine for providing the project invaluable 
background information on the government and private sector 
roles in management of in-flight medical emergencies.

Address for Correspondence: Robert Katzer, MD, MBA. UC Irvine, 
Department of Emergency Medicine, 101 The City Dr. S, Orange, 
CA 92868. Email: rkatzer@uci.edu.

Conflicts of Interest: By the WestJEM article submission 
agreement, all authors are required to disclose all affiliations, 
funding sources and financial or management relationships that 
could be perceived as potential sources of bias. The authors 
disclosed none. 

REFERENCES
1. Silverman D, Gendreau MA. Medical issues associated with 

commercial flights. Lancet. 2009;373:2067-77.
2. Cummins RO, Schubach JA. Frequency and types of 

medical emergencies among commercial air travelers. JAMA. 
1989;261:1295–9.

3. Peterson DC, Martin-Gill C, Guyette FX, et al. Outcomes of 
medical emergencies on commercial airline flights. N Engl J Med. 



Volume XV, NO. 7 : November 2014 929 Western Journal of Emergency Medicine

Katzer et al. Management of In-Flight Emergencies

2013;368(22):2075-83.
4. Dowdall N. Is there a doctor on the aircraft? Top 10 in-flight medical 

emergencies. BMJ. 2000;321:1336-1337.
5. Jagoda A, Pietrak M. Medical emergencies in commercial air travel. 

Emerg Med Clin North Am. 1997;15:251-60.
6. Mills JF, Harding MR. Medical emergencies in the air. I. Incidence 

and legal aspects. Br Med J. 1983;286:1131-2.
7. Mattison ML, Zeidel M. Navigating the challenges of in-flight 

emergencies. JAMA. 2011; 305:2003-4.
8. Drummond R, Drummond AJ. On a wing and a prayer: medical 

emergencies on board commercial aircraft. CJEM. 2002;4:276-280
9. Cocks R, Liew M. Commercial aviation in-flight emergencies and the 

physician. Emerg Med Australas. 2007;19:1-8.
10. Bettes TN, Mckenas DK. Medical advice for commercial air travelers. 

Am Fam Physician. 1999;60:801-8,810.
11. Liaison Committee on Medical Education. Standards for accreditation 

of medical education programs leading to the M.D. degree. 
Washington, DC: The Committee; 2011.

12. Katzer RJ, Frumin E, Silverman D, et al. In-flight medical 
emergencies: creation of a novel simulation based medical student 
curriculum. Med Teach. 2013;35(10):874.

13. Gendreau MA, DeJohn C. Responding to medical events during 
commercial airline flights. N Engl J Med. 2002;346(14):1067-73.

14. Kern DE, Thomas PA, Howard DM, et al. Curriculum development for 
medical education: a six-step approach. Baltimore, MD: Johns Hopkins 
University Press; 1998.  

15. Ruesseler M, Weinlich M, Müller  MP, et al. Simulation training 
improves ability to manage medical emergencies. Emerg Med J. 
2010;27:734-5.

16. Passiment M, Sacks H, Huang G. Medical simulation 
in medical education: results of an AAMC survey. 
https://www.aamc.org/download/259760/data/
medicalsimulationinmedicaleducationanaamcsurvey.pdf Published 2011. 
Accessed Jun 10, 2012.

17. Maurer TJ, Pierce HR. A Comparison of Likert Scale and Traditional 
Measures of Self-Efficacy. J Appl Psychol. 1998;83:324-9. 


