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ABSTRACT

BACKGROUND
Worldwide, 2.75 billion passengers fly on commercial airlines annually. When in-
flight medical emergencies occur, access to care is limited. We describe in-flight
medical emergencies and the outcomes of these events.

METHODS

We reviewed records of in-flight medical emergency calls from five domestic and
international airlines to a physician-directed medical communications center from
January 1, 2008, through October 31, 2010. We characterized the most common medi-
cal problems and the type of on-board assistance rendered. We determined the in-
cidence of and factors associated with unscheduled aircraft diversion, transport to
a hospital, and hospital admission, and we determined the incidence of death.

RESULTS

There were 11,920 in-flight medical emergencies resulting in calls to the center
(1 medical emergency per 604 flights). The most common problems were syncope
or presyncope (37.4% of cases), respiratory symptoms (12.1%), and nausea or vomit-
ing (9.5%). Physician passengers provided medical assistance in 48.1% of in-flight
medical emergencies, and aircraft diversion occurred in 7.3%. Of 10,914 patients for
whom postflight follow-up data were available, 25.8% were transported to a hospi-
tal by emergency-medical-service personnel, 8.6% were admitted, and 0.3% died. The
most common triggers for admission were possible stroke (odds ratio, 3.36; 95%
confidence interval [CI], 1.88 to 6.03), respiratory symptoms (odds ratio, 2.13; 95% CI,
1.48 to 3.006), and cardiac symptoms (odds ratio, 1.95; 95% CI, 1.37 to 2.77).

CONCLUSIONS
Most in-flight medical emergencies were related to syncope, respiratory symptoms,
or gastrointestinal symptoms, and a physician was frequently the responding med-
ical volunteer. Few in-flight medical emergencies resulted in diversion of aircraft or
death; one fourth of passengers who had an in-flight medical emergency underwent
additional evaluation in a hospital. (Funded by the National Institutes of Health.)
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OMMERCIAL AIRLINES SERVE APPROXI-

mately 2.75 billion passengers worldwide

annually. When in-flight medical emergen-
cies occur, access to care is limited. Physicians
and other medical professionals are often called
on to assist when traveling, despite limited train-
ing or experience with these situations.* Airlines
partner with health care institutions to deliver
real-time medical advice from an emergency call
center to airline personnel, in an effort to improve
the quality of care provided to passengers.

There is limited information on the incidence
and characteristics of in-flight medical emergen-
cies.? Although previous studies of these events
have characterized the incidence, categories of
symptoms, rates of aircraft diversion, and re-
sources accessed, many have used information
obtained from single airlines and have lacked in-
formation on patient outcomes.3-9

We conducted a study of in-flight medical
emergencies involving large commercial airlines,
characterizing on-board assistance provided by
flight crews and other passengers and identify-
ing the outcomes of these events, including am-
bulance transport to a hospital and hospital ad-
mission. On the basis of our findings, we suggest
a practical approach to the initial management of
common in-flight medical emergencies for medi-
cal personnel who may be called on to render aid.

METHODS

DATA COLLECTION
We reviewed records of all calls to a medical
communications center from five domestic and
international airlines that represented approxi-
mately 10% of the global passenger flight volume
from January 1, 2008, through October 31, 2010.
The communications center provides medical con-
sultations with the use of radio or satellite tele-
phone communications. It is located at an aca-
demic medical center and is staffed by emergency
physicians who are trained in telemedicine and
the management of in-flight medical emergencies.
A narrative summary of each event is recorded,
and categorical data are entered into an electronic
database (Excel 2007, Microsoft). Data include
medical problem, flight origin and destination,
flight phase (i.e., airplane at terminal, taxiing, in
flight, or landing), availability of on-board assis-
tance, and use of medications or medical equip-
ment. In cases in which more than one passenger
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renders medical assistance, the person with the
highest level of training is recorded. After each
event, communications-center personnel deter-
mine whether or not the patient was taken to a
hospital and the disposition from the emergency
department. Outcome variables collected include
whether or not the aircraft was diverted from its
intended destination, whether or not the passen-
ger was transported to a hospital, and, if trans-
ported, the passenger’s disposition from the emer-
gency department. We excluded events that did
not occur in flight, such as during preflight gate
screenings or on-board emergencies occurring
before takeoff or after landing.

The first two authors reviewed the most com-
mon primary symptoms in the electronic database
and created medical categories according to body
system, nature of illness, or both (Table 1). For
example, we categorized loss of consciousness,
“blacking out,” or feeling lightheaded as syncope
or presyncope. Similarly, we categorized chest
pain, palpitations, or pacemaker concerns as car-
diac symptoms. Cardiac arrest was in a separate
category. All events categorized as “other” were
individually of low incidence. Our abstractor used
a standardized form, referring cases of uncertain
classification to the first two authors to resolve
by consensus.

We used the recorded origin and scheduled
destination of each flight to determine flight dis-
tance and whether it was domestic (within the
United States) or international. To determine the
overall number of passengers during our study
period, we obtained statistics from the U.S. De-
partment of Transportation,® supplemented by
personal communication with the airlines. We
determined whether an automated external defi-
brillator (AED) was used and collected data on
clinical factors (loss of consciousness, loss of
pulses, shock delivery, and return of pulses)
through a review of narrative records of these
cases. The University of Pittsburgh institutional
review board approved the study and waived the
requirement for informed consent. The second
author vouches for the completeness and accuracy
of the data.

STATISTICAL ANALYSIS
We determined the frequency of each medical-
problem category, aircraft type, AED use, avail-
ability of on-board medical assistance, airline,
and flight distance. We report descriptive data
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MEDICAL EMERGENCIES ON COMMERCIAL AIRLINE FLIGHTS

Table 1. In-Flight Medical Emergencies According to Medical-Problem Category and Outcome.
Transport to Hospital

Category All Emergencies Aircraft Diversion a Hospital* Admissiony Death

no. /total no. (%) no.
All categories 11,920/11,920 (100) 875/11,920 (7.3) 2804/10,877 (25.8) 901/10,482 (8.6) 36
Syncope or presyncope 4463/11,920 (37.4) 221/4463 (5.0) 938/4252 (22.1) 267/4123 (6.5) 4
Respiratory symptoms 1447/11,920 (12.1) 81/1447 (5.6) 311/1371 (22.7) 141/1336 (10.6) 1
Nausea or vomiting 1137/11,920 (9.5) 56/1137 (4.9) 243/1025 (23.7) 61/994 (6.1) 0
Cardiac symptoms 920/11,920 (7.7) 169/920 (18.4) 370/813 (45.5) 162/770 (21.0) 0
Seizures 689/11,920 (5.8) 83/689 (12.0) 224/626 (35.8) 75/602 (12.5) 0
Abdominal pain 488/11,920 (4.1) 50/488 (10.2) 164/412 (39.8) 41/391 (10.5) 0
Infectious disease 330/11,920 (2.8) 6/330 (1.8) 45/239 (18.8) 8/232 (3.4) 0
Agitation or psychiatric 287/11,920 (2.4) 16/287 (5.6) 38/249 (15.3) 17/244 (7.0) 0

symptoms
Allergic reaction 265/11,920 (2.2) 12/265 (4.5) 40/233 (17.2) 8/229 (3.5) 0
Possible stroke 238/11,920 (2.0) 39/238 (16.4) 92/214 (43.0) 46/196 (23.5) 0
Trauma, not otherwise specified  216/11,920 (1.8) 14/216 (6.5) 34/185 (18.4) 5/180 (2.8) 0
Diabetic complication 193/11,920 (1.6) 15/193 (7.8) 45/181 (24.9) 13/172 (7.6) 0
Headache 123/11,920 (1.0) 10/123 (8.1) 23/108 (21.3) 4/107 (3.7) 0
Arm or leg pain or injury 114/11,920 (1.0) 6/114 (5.3) 27/100 (27.0) 4/98 (4.1) 0
Obstetrical or gynecologic 61/11,920 (0.5) 11/61 (18.0) 29/53 (54.7) 11/47 (23.4) 0
symptoms

Ear pain 49/11,920 (0.4) 1/49 (2.0) 2/43 (4.7) 1/43 (2.3) 0
Cardiac arrest 38/11,920 (0.3) 22/38 (57.9) 14/34 (41.2) 1/6 (16.7) 31
Laceration 33/11,920 (0.3) 1/33 (3.0) 3/26 (11.5) 0/25 0
Other 821/11,920 (6.9) 62/821 (7.6) 162/705 (23.0) 36/679 (5.3) 0
Unknown 8/11,920 (0.1) 0/8 0/8 0/8 0

* Postflight follow-up data on transport to a hospital by emergency-medical-service personnel were available for 10,877 of the 11,920 passen-

gers with in-flight medical emergencies (91.2%).

Postflight follow-up data on hospital admissions were available for 10,482 of the 11,920 passengers with in-flight medical emergencies

(87.9%). Admitted patients were defined as those transported to the hospital who were admitted from the emergency department or who
left the emergency department against medical advice, excluding patients who died.

(means +SD) for continuous variables and per-
centages for categorical variables. We performed
a univariable analysis of the association between
the factors above and specific patient outcomes,
using a two-sample t-test for the continuous vari-
able of age and chi-square tests for categorical
variables. Next, we performed a multivariable anal-
ysis, using logistic regression to identify factors
associated with specific outcomes while control-
ling for other factors that were found to have an
association in the univariable analysis (Table 2).
All reported P values are two-sided; a P value of
less than 0.05 was considered to indicate statisti-
cal significance. We used SPSS software, version
19.0 (IBM), for the analyses.
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RESULTS

CHARACTERISTICS OF MEDICAL EMERGENCIES
AND OUTCOMES

The communications center received calls about
11,920 in-flight medical emergencies among an
estimated 744 million airline passengers during
the study period, for a rate of 16 medical emer-
gencies per 1 million passengers. There were
7,198,118 flights by the included airlines during
the study period, for an incidence of 1 in-flight
medical emergency per 604 flights. The age of
the passengers with in-flight emergencies ranged
from 14 days to 100 years (mean, 48+21 years). The
most common medical problems were syncope or
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Table 2. Multivariable Analysis of Factors Associated with Selected Outcomes.*

Factor Odds Ratio (95% ClI)

Transport to
a Hospital

1.01 (1.008-1.013)

Aircraft Diversion
Age 1.01 (1.006-1.014)

Hospital Admission
1.02 (1.016-1.026)

Medical problem
Syncope
Respiratory symptoms
Cardiac symptoms
Abdominal pain, nausea, or vomiting
Seizures
Possible stroke
Type of aircraft
Wide-body
Jumbo
AED used
Volunteer provider of medical assistance
Physician
Nurse
EMS provider
Other
Patient was airline employee
Airline no.
1
2
3

0.82 (0.63-1.06
1.14 (0.82-1.58
2.75 (2.07-3.66
0.99 (0.72-1.35
2.07 (1.48-2.89
2.52 (1.61-3.96

—_ O = ==

1.02 (0.80-1.30)
1.23 (0.93-1.65)
3.02 (1.89-4.83)

232 (1.76-3.04)
1.86 (1.36-2.53)
2.82 (1.87-4.24)
2.48 (1.53-4.03)
1.87 (1.09-3.24)

0.78 (0.60-1.02
2.08 (1.66-2.61
0.49 (0.32-0.74

0.84 (0.73-0.97)
0.96 (0.80-1.15)
2.41 (1.99-2.91)
1.35 (1.14-1.60)
1.90 (1.53-2.35)
2.26 (1.64-3.10)

0.68 (0.58-0.79)
0.73 (0.59-0.91)
3.89 (2.46-6.15)

1.53 (1.35-1.75)
1.47 (1.26-1.71)
1.83 (1.45-2.31)
1.43 (1.08-1.90)
1.97 (1.34-2.91)

1.28 (1.12-1.46)
1.10 (0.96-1.26)
0.93 (0.79-1.09)

1.04 (0.77-1.42)
2.13 (1.48-3.06)
1.95 (1.37-2.77)
1.13 (0.79-1.62)
1.57 (1.04-2.37)
3.36 (1.88-6.03)

1.56 (1.14-2.13)
1.62 (1.03-2.55)
1.79 (0.96-3.32)

1.33 (1.01-1.75)
1.09 (0.80-1.48)
1.52 (0.96-2.39)
0.79 (0.43-1.44)

0.32 (0.24-0.42)
0.84 (0.64-1.09)
0.83 (0.61-1.13)

)
)
)
4 2.80 (2.05-3.83)
Flight distance
2500-4999 km
5000-7499 km
7500-9999 km
>10,000 km

NA NA

1.26 (1.05-1.51)
1.23 (0.91-1.67) — —
1.09 (0.76-1.57)
0.25 (0.13-0.50)

* Age was evaluated as a continuous variable. An odds ratio of 1.01 for aircraft diversion indicates that for a 1-year in-
crease in age, the odds of diversion increase by 1%, with other factors held constant. For each categorical variable, the
odds ratio identifies the increase or decrease in the likelihood of the selected outcome on the basis of a reference fac-
tor. The reference factors were “other” as the medical problem, narrow-body aircraft, automated external defibrillator
(AED) not used, no medical provider assisting, patient was not an airline employee, Airline 5, and flight distance of less
than 2500 km. Factors that were not significant in the univariable analysis and were therefore excluded from the
multivariable analysis are indicated by a dash. EMS denotes emergency medical services, and NA not available.

presyncope (37.4%), respiratory symptoms (12.1%),
and nausea or vomiting (9.5%) (Table 1), with
some variation across airlines (see Table S1 in the
Supplementary Appendix, available with the full
text of this article at NEJM.org). Aircraft diversion
occurred in 875 of 11,920 cases (7.3%); the re-
maining flights landed at their scheduled desti-
nations.

Postflight follow-up data were available for
10,914 passengers with in-flight medical emergen-
cies (91.6%) (Fig. 1). For 3402 passengers (31.2%),
the situation resolved sufficiently before landing
so that emergency-medical-service (EMS) person-
nel were not requested. Of the 7508 patients for
whom EMS personnel were requested to meet the
aircraft on landing, 2804 (37.3%) were transported
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744 Million passengers

15,580 Had event prompting
a medical consultation

11,920 (77%) Were in flight
875 (7%) Had event prompting an
aircraft diversion
11,045 (93%) Had event not prompting
an aircraft diversion

3625 (23%) Were on the ground 35 (0.2%) Were in unknown flight phase

10,914 (92%) Had post-flight follow-up
data available

1006 (8%) Did not have post-flight
follow-up data available

4 (0.04%) Died, did not have

3402 (31%) Did not have EMS requested

7508 (69%) Had EMS requested

EMS requested

4654 (62%) Did not have
EMS transport

2804 (37%) Had EMS
transport

36 (0.5%) Were met by
EMS, transport unknown

14 (0.2%) Died
13 (0.2%) Did not have
EMS transport
1 (0.01%) Had unknown
transport status

1525 (54%) Were dis-
charged from ED

901 (32%) Were admitted
or left against medical
advice

362 (13%) Were lost to
follow-up

16 (0.6%) Died

Figure 1. Outcomes of In-Flight Medical Emergencies.
Postflight follow-up data were not available for Airline 4 (1006 passengers with in-flight medical emergencies); two deaths occurred in

this group. ED denotes emergency department, and EMS

emergency medical services.

to a hospital emergency department. Subsequent-
ly, 901 patients (8.6% of those for whom follow-up
data were available) were admitted to the hospital
or left the emergency department against medi-
cal advice. In addition to cardiac arrest, medical
problems that were associated with the highest
rates of hospital admission were strokelike symp-
toms (23.5%), obstetrical or gynecologic symp-
toms (23.4%), and cardiac symptoms (21.0%). Of
the 36 deaths identified, 30 occurred during flight.
The mean age of passengers who died was 59+21
years (range, 1 month to 92 years).

Of the 61 cases of obstetrical or gynecologic
symptoms in our study, most (60.7%) occurred in
pregnant women at less than 24 weeks of gesta-
tion with signs of possible miscarriage (e.g., vagi-
nal bleeding), including 7 of 11 obstetrical or
gynecologic cases resulting in diversion. Eleven
cases (18.0%) involved women in labor beyond
24 weeks, of which 3 cases resulted in diversion.

PROVIDERS OF ON-BOARD MEDICAL ASSISTANCE
On-board assistance was provided by physicians
(48.1%), nurses (20.1%), EMS providers (4.4%), or
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other health care professionals (3.7%). Aircraft-
diversion and hospitalization rates differed ac-
cording to the type of medical volunteer. Diver-
sion rates according to provider (from highest to
lowest) were as follows: physicians, 9.4% (95%
confidence interval [CI], 8.7 to 10.2); EMS pro-
viders, 9.3% (95% CI, 6.8 to 11.7); nurses, 6.2%
(95% CI, 5.2 to 7.2); and flight crew only, 3.8%
(95% CI, 3.1 to 4.5). Hospitalization rates accord-
ing to provider were as follows: EMS providers,
10.2% (95% CI, 7.5 to 12.9); physicians, 9.3%
(95% CI, 8.5 to 10.0); nurses, 8.7% (95% CI, 7.5 to
9.8); and flight crew only, 4.7% (95% CI, 3.9 to
5.6). In the multivariable analysis, the factors
that had the strongest association with aircraft
diversion were AED use and on-board assistance
by an EMS provider as the highest-level provider
(Table 2). Hospital admission was associated with
possible stroke, respiratory symptoms, and car-
diac symptoms.

MEDICATION ADMINISTRATION
Medications administered during in-flight medi-
cal emergencies are listed in Table S2 in the Sup-
plementary Appendix. Most medications that were
used are available in the Federal Aviation Admin-
istration (FAA)-mandated emergency medical
kit,** which may be supplemented by individual
airlines (Table S3 in the Supplementary Appen-
dix). Some medications that were administered
came from other passengers or the patients them-
selves. The most commonly used medications and
medical therapies were oxygen (in 49.9% of cas-
es), intravenous 0.9% saline solution (in 5.2%), and
aspirin (in 5.0%). Among 1136 passengers with
an in-flight emergency related to nausea or vom-
iting and documentation of whether an antiemetic
agent was used, 1 of 109 (0.9%) who received an
antiemetic agent had an event that resulted in
aircraft diversion versus 55 of 1027 (5.4%) who
did not receive an antiemetic (P=0.04). Diversion
rates did not differ significantly according to
whether albuterol was used for respiratory symp-
toms or whether nitroglycerin was used for car-
diac symptoms.

AED USE
An AED was applied to 137 patients with an in-
flight medical emergency (1.3%). Among 134 pa-
tients (97.8%) for whom narrative records were
available, the chief symptoms were syncope or
presyncope (41.0%) and chest pain (23.9%); 84 pa-
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tients (62.7%) had a loss of consciousness. An
AED was applied in 24 cases of cardiac arrest.
A shock was delivered in 5 cases. A return of spon-
taneous circulation occurred in 1 patient receiv-
ing defibrillation and 8 other patients when an
AED was used but no shock was indicated. All
but 1 patient with a return of spontaneous circu-
lation survived long enough to be admitted to a
hospital.

DISCUSSION

On the basis of our data, we estimate that 44,000
in-flight medical emergencies occur worldwide
each year. Medical emergencies during commer-
cial airline travel, although rare when considered
on a per-passenger basis, occur daily; traveling
physicians and other health care providers are
often called on to aid ill passengers. A basic
knowledge of in-flight medical emergencies and
awareness of the resources available can help
them be effective volunteers. The emergency med-
ical kit available on every commercial airliner
regulated by the FAA is usually sufficient to initi-
ate treatment for serious problems. Many airlines
have an enhanced emergency medical kit, in-
creasing treatment options (Table S3 in the Sup-
plementary Appendix). Most in-flight medical
emergencies are self-limiting or are effectively
evaluated and treated without disruption of the
planned route of flight. Serious illness is infre-
quent, and death is rare.

Although the FAA does not require consulta-
tion with a physician on the ground in the case
of an in-flight emergency, airlines partner with
specific health care delivery groups to provide
consistent availability of medical expertise. Con-
sulting physicians on the ground are able to com-
municate directly with flight crew members and
on-board health care volunteers or through ef-
ficient relay processes involving the pilot. In our
experience, passengers’ symptoms can often be
managed in collaboration with the flight atten-
dants, who are well versed in the equipment that
the airplanes carry and in operational procedures.
When the need for evaluation or intervention ex-
ceeds their capabilities, flight attendants may seek
health care professionals on the flight. Many air-
lines require consultation with a ground-based
physician before the emergency medical kit is
used. A collaborative approach to management of
the medical problem should ensue. The health
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care provider in flight can make direct observa-
tions, and the consulting ground-based physician
has familiarity with the environment, the avail-
able medical resources, knowledge of passenger
health issues, and awareness of airline operational
concerns. As a team, they provide the best pos-
sible care, given the constraints.

The risk of medical liability may be a concern
for volunteer health care providers. The 1998 Avia-
tion Medical Assistance Act includes a Good Sa-
maritan provision,'2 protecting passengers who
offer medical assistance from liability, other than
liability for gross negligence or willful miscon-
duct.*® Although there is no legal obligation to
intervene, we believe that physicians and other
health care providers have a moral and profes-
sional obligation to act as Good Samaritans.

We suggest an algorithm for approaching the
more common in-flight medical emergencies on
the basis of our findings (Table 3). In our study,
syncope, respiratory symptoms, nausea or vom-
iting, and cardiac symptoms were the most com-
mon in-flight emergencies, findings that are
consistent with the results of prior studies.'*1>
Although patients with syncope are often unre-
sponsive and may initially have hypotension, in
most cases, improvement occurs within 15 to 20
minutes, and further treatment is usually not re-
quired, other than oral or intravenous fluids. The
partial pressure of oxygen is lower in a pressur-
ized aircraft than at sea level, and supplemental
oxygen can be helpful. Persistently altered men-
tal status or factors that raise concern about time-
sensitive conditions, such as myocardial infarc-
tion or stroke, should prompt consideration of
landing the aircraft.

Potential cardiac symptoms account for a rela-
tively large number of in-flight medical emergen-
cies. Most can be managed with simple treatment
after a focused history taking, until definitive
care is available. Aspirin, nitrates, and oxygen are
available in the emergency medical kit. Patients
with angina or atypical chest pain can be treat-
ed and transferred to an ambulance on landing.
In cases in which myocardial infarction or acute
dysrhythmia is suspected, monitoring with an
AED may aid in diagnosis and decisions about
disposition. Serious nonarrest cardiac events re-
sulting in hospital admission are rare; of the 920
nonarrest cardiac cases, none resulted in death.

Obstetrical symptoms were rare causes of in-
flight medical emergencies, a finding that sup-
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ports existing recommendations that air travel
is safe up to the 36th week of gestation.'® The
majority of cases of obstetrical or gynecologic
symptoms (60.7%) occurred in pregnant women
at less than 24 weeks of gestation. Only three
cases involving pregnant women in labor be-
yond 24 weeks resulted in diversion.

In-flight cardiac arrest can be managed with
an AED and epinephrine, which is stocked in the
emergency medical kit. The rate of survival after
cardiac arrest on a commercial airliner ranges
from 14 to 55%, with the higher rates among
patients with ventricular fibrillation.*”** We found
that in 42.1% of cases of cardiac arrest, the
flight was not diverted. These cases included ar-
rests that occurred at a time when immediate
diversion was not feasible (e.g., while the airplane
was crossing the ocean), and arrests that occurred
when the airplane was close to the intended des-
tination and diversion would not have been ben-
eficial to the patient. The death rate among all
patients with in-flight medical emergencies was
0.3%, which is consistent with previously report-
ed rates of 0.3 to 1.3%.%3°

Common challenges to providing medical care
aboard an aircraft include limited space and equip-
ment. In unfamiliar settings, physicians and oth-
ers may rely on what they know best, including
making specific diagnoses on the basis of their
areas of expertise. Physicians and other health care
providers may be called on by the crew for more
serious cases, which may help explain the higher
rates of diversion and hospitalization when health
care professionals provide on-board assistance.

Diversion of a commercial airliner to an un-
scheduled destination for an ill passenger requires
consideration of both medical and operational
issues. The potential medical benefit should be
assessed on the basis of the condition and its
time sensitivity, the ability to stabilize the patient’s
condition with available supplies, and the likely
time savings with consideration of the time need-
ed to land and the proximity of medical resources
to specific airports. Immediate operational fac-
tors that may contribute to variability in airline
practices include weather, fuel load and the po-
tential need to drop fuel before landing, the avail-
ability of specific aircraft services at airports,
and air-traffic control.

Our study is limited by its retrospective nature,
with only in-flight medical emergencies that
prompted calls to our communications center
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Emergencies.

Table 3. Recommendations for Traveling Physicians or Other Health Care Providers during In-Flight Medical

General Approach to In-Flight Medical Emergencies

Patient assessment:
Identify the patient’s chief problem and its duration.

weakness or numbness).

assess it by palpating the radial pulse.

Ask a flight attendant to obtain the emergency medical kit

with the ground-based consultant.

arrival at the destination with the transfer of care.

Management of Syncope or Presyncope
Confirm breathing and pulse.

Management of Chest Pain or Palpitations
Check vital signs.
Provide oxygen.

Check blood pressure after each dose.
changes in the limb leads.

can assist with diversion decisions.

Identify yourself and specify your level of medical training to the flight crew.

Identify associated and high-risk symptoms (e.g., chest pain, shortness of breath, nausea or vomiting, or unilateral
Obtain vital signs (pulse and blood pressure). If you are unable to assess blood pressure by means of auscultation,

Assess the patient’s mental status and determine whether there are focal neurologic deficits.

If the patient is in cardiac arrest, obtain and apply an automated external defibrillator (AED). For patients with a pulse
but a suspected cardiac problem, consider using an AED if it has monitoring capabilities. (The airline may re-
quire contact with a ground-based consultant before use.)

Initiate consultation with the ground-based consultant if not already initiated by the flight crew.
Recommendations for interventions, such as administration of medications or intravenous fluids, should be discussed

Aircraft diversion, ground-based medical assistance, or both should be coordinated with ground-based consultation.
Document the clinical presentation and care rendered. This information should be provided to medical personnel on

Move the patient to an aisle or galley, place the patient in a supine position with legs raised, and provide oxygen.
Check vital signs. Most patients will be hypotensive immediately after the episode.

If the patient has diabetes, a glucometer from the patient or a fellow passenger may be used for glucose assessment.
(A device may also be available in enhanced EMKs.)

Most patients will recover spontaneously within minutes. Give oral fluids when possible.
Consider intravenous fluids only if the patient is persistently hypotensive and cannot take oral fluids.

If chest pain may be cardiac in origin, consider administering aspirin.
If systolic blood pressure is more than 100 mm Hg, consider administering sublingual nitroglycerin every 5 minutes.

If the AED has monitoring capabilities, consider its use to evaluate the cardiac rhythm and evidence of ST-segment

If symptoms resolve with the above measures, aircraft diversion is not typically required. Ground-based consultation

(EMK) and administer oxygen as needed.

included in the analysis. Although all flight crews
are instructed to use this consultation service for
any in-flight medical emergency, there are events
that occur without notification of the communi-
cations center. The medical categories we used
were based on descriptions of the passenger’s pri-
mary symptom, not on diagnoses. The data ob-
tained as part of these consultations were limited
by the use of radio or satellite-telephone trans-
mission, communications among multiple people,
and the collection of follow-up data from facili-
ties located across the world. Follow-up data were

N ENGL J MED 368;22

not available for one airline, although the medi-
cal problems encountered by that airline were
similar to the problems encountered by the other
airlines. Differences among airlines in the likeli-
hood of diversion, EMS transport, and hospital
admission warrant further study.

On the basis of our findings, we believe that
airline passengers who are health care profes-
sionals should be aware of their potential role as
volunteer responders to in-flight medical emer-
gencies. We also advocate for systematic tracking
of all in-flight medical emergencies, including
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subsequent hospital care and other outcomes, to
better guide interventions in this sequestered

population.

Supported by grants from the National Institutes of Health

(UL1 RR024153 and UL1 TR000005).

reported.

No potential conflict of interest relevant to this article was

Disclosure forms provided by the authors are available with

the full text of this article at NEJM.org.

We thank Li Wang, M.S., and the University of Pittsburgh Clini-

cal and Translational Science Institute for their statistical support.

REFERENCES

1. Cummins RO, Schubach JA. Frequency
and types of medical emergencies among
commercial air travelers. JAMA 1989;261:
1295-9.

2. Passenger numbers to reach 2.75 bil-
lion by 2011. International Air Transport
Association, 2012 (http://www.iata.org/
pressroom/pr/pages/2007-24-10-01.aspx).
3. Szmajer M, Rodriguez P, Sauval P,
Charetteur MP, Derossi A, Carli P. Medi-
cal assistance during commercial airline
flights: analysis of 11 years experience of
the Paris Emergency Medical Service
(SAMU) between 1989 and 1999. Resusci-
tation 2001;50:147-51.

4. Sand M, Bechara FG, Sand D, Mann B.
Surgical and medical emergencies on
board European aircraft: a retrospective
study of 10189 cases. Crit Care 2009;13:
R3.

5. Moore BR, Ping JM, Claypool DW. Pe-
diatric emergencies on a US-based com-
mercial airline. Pediatr Emerg Care 2005;
21:725-9.

6. Baltsezak S. Clinic in the air? A retro-
spective study of medical emergency calls
from a major international airline. J Trav-
el Med 2008;15:391-4.

7. Hung KK, Chan EY, Cocks RA, Ong
RM, Rainer TH, Graham CA. Predictors
of flight diversions and deaths for in-
flight medical emergencies in commer-
cial aviation. Arch Intern Med 2010;170:
1401-2.

8. Hordinsky JR, George MH. Response
capability during civil air carrier inflight
medical emergencies. Aviat Space Environ
Med 1989;60:1211-4.

9. Rodenberg H. Medical emergencies
aboard commercial aircraft. Ann Emerg
Med 1987;16:1373-7.

10. TranStats: Research and Innovative
Technology Administration Bureau of
Transportation Statistics. Load factor
(passenger-miles as a proportion of avail-
able seat-miles in percent (%)) (http://
www.transtats.bts.gov/Data_Elements
.aspx?Data=5).

11. Policy AC 121-33B — emergency
medical equipment. Federal Aviation Ad-
ministration, 2006 (http://www.faa.gov/
regulations_policies/advisory_circulars/
index.cfm/go/document.information/
documentID/22516).

12. Aviation Medical Assistance Act of
1998, Pub. L. 105-170, 112 Stat. 47 (1998).

13. Shepherd B, Macpherson D, Edwards
CM. In-flight emergencies: playing the
Good Samaritan.]J R Soc Med 2006;99:628-
31.

14. Delaune EF III, Lucas RH, Illig P. In-
flight medical events and aircraft diver-
sions: one airline’s experience. Aviat Space
Environ Med 2003;74:62-8.

15. DeJohn CA, Véronneau SJH, Wolbrink
AM, Larcher JG. The evaluation of in-flight
medical care aboard selected U.S. air carri-
ers: 1996 to 1997. Washington, DC: Office
of Aviation Medicine, 2000. (Technical re-
port no. DOT/FAA/AM-00/13.)

16. ACOG Committee Opinion No. 443:
air travel during pregnancy. Obstet Gyne-
col 2009;114:954-5.

17. O’'Rourke MF, Donaldson E, Geddes
JS. An airline cardiac arrest program. Cir-
culation 1997;96:2849-53.

18. Brown AM, Rittenberger JC, Ammon
CM, Harrington S, Guyette FX. In-flight
automated external defibrillator use and
consultation patterns. Prehosp Emerg Care
2010;14:235-9.

Copyright © 2013 Massachusetts Medical Society.

JOURNAL ARCHIVE AT NEJM.ORG

Every article published by the Journal is now available at NEJM.org, beginning
with the first article published in January 1812. The entire archive is fully searchable,
and browsing of titles and tables of contents is easy and available to all.
Individual subscribers are entitled to free 24-hour access to 50 archive articles per year.
Access to content in the archive is available on a per-article basis and is also
being provided through many institutional subscriptions.

N ENGLJ MED 368;22

NEJM.ORG  MAY 30, 2013

The New England Journal of Medicine
Downloaded from nejm.org by NICOLETTA TORTOLONE on May 30, 2013. For personal use only. No other uses without permission.
Copyright © 2013 Massachusetts Medical Society. All rights reserved.

2083



