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Today’s flight plan

1. Describe the pathophysiology of air travel and contraindications to 

boarding an airplane.

2. Reflect upon a medical provider's duty to act and protections for 

individuals who volunteer care.

3. Understand how to approach an in-flight medical emergency 

(IME) and provide appropriate care based on the 

symptoms/presentation.
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Once bitten… (a real-life experience)

• Call for medical assistance on overnight trans-Pacific flight 

(Auckland to Honolulu) operated by a US-based carrier

• 20-something year-old woman had syncopal episode after exiting 

the lavatory and was now laid out in the galley

• Medical volunteers included a Family Medicine attending physician, 

Pediatrics resident physician, ICU nurse, and Anesthesiologist

• Direct communication with pilot revealed that diversion of the 

aircraft was not possible

• Cabin crew provided paper for documentation only upon request
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Planes, trains, and automobiles

• Despite being surrounded by advanced technology, in some ways, 

aerospace medicine is austere medicine, like responding to an 

injury in the wilderness

• Commercial aircraft lack dedicated medical space and personnel 

(unlike cruise ships) and have limited medical equipment onboard

• Data on in-flight medical emergencies (IMEs) are lacking, and 

guidelines/best practices for volunteer medical professionals are 

unclear

Chandra/Conry, Donner, Nable/Brady (2018)
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Under pressure

• Normal cruising altitude is 30,000-40,000 feet

• Aircraft cabin pressurized to equivalent of 5,000-8,000 feet
− By comparison, Aspen is at about 8,000’ elevation and La Paz is at about 11,975’ elevation

− The average person can ascend to about 7,800’ without difficulty; 
however, COPD, Sickle Cell disease, OSA, etc. can cause impairment

• Lower partial pressure can result in mild hypoxia
− Mean arterial oxygen saturation decreases by 3-5%

• Pressurization causes closed gas-containing spaces to expand as  

much as 30%
− This can cause ear and sinus pain, and even dental pain

Bourell/Turner, Chandra/Contry, Donner, Kesapli et al, Martin-Gill et al, Meyers et al, Nable et al (2015)
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Raindrops on roses (and whiskers on kittens)

• Cabin humidity is low (~2-7%)
− This can cause dry eyes and dehydration (especially if drinking alcohol)

− “Ideal” humidity for health and comfort is 40-50%

• No more than 40-50% of cabin air is recycled
− High-efficiency filtration removes 94-99.9% of airborne microbes

− Nonetheless, there may be some exposure to allergens, “fumes” (jet oils), and 
communicable diseases

• Cosmic radiation (about 0.003 mSv/h)
− By comparison, a standard chest x-ray gives 0.1 mSv and a chest CT scan gives 7 mSv

− Pregnant women should experience <1 mSv over their whole pregnancy (equivalent of about 
30 one-way long-haul flights)

Donner, Martin-Gill et al

6



Bourell/Turner, Donner, Ho et al, Kodama et al, Nable et al (2015)

7



Pre-existing conditions

• Nearly two-thirds of IMEs are related to pre-existing health issues; 

less than one-third result from a new medical problem
− Of pre-existing problems, respiratory issues, cardiovascular problems, and abdominal 

complaints were the most common

• Use caution with medical devices (e.g., pneumatic splints, feeding 

tubes, cuffed endotracheal/tracheostomy tubes, and urinary 

catheters)

• Portable oxygen concentrators (recommended if resting oxygen 

saturation <92% at sea level) need pre-flight approval by the airline

Bourell/Turner, Donner, Hinkelbein et al, Martin-Gill et al
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Fitness to fly

• Individual airlines have their own policies regarding medical 

“clearance” prior to air travel

• The International Air Transport Association (IATA) recommends 

completion of a Medical Information Form (MEDIF):
− If fitness to travel is in doubt due to recent illness, injury, hospitalization, surgery, or instability 

of acute/chronic medical condition, or

− If special services are required (e.g., portable oxygen)

• Medical clearance is generally not required

for wheelchairs or other assistive devices 
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Contraindications to airplane travel

•<3 weeks after an uncomplicated myocardial infarction

•<10 days after thoracic or abdominal surgery

•<7 days after neurosurgical intervention

•<24 hours after laparoscopy or colonoscopy

•<24 hours after SCUBA diving

•>34 weeks gestation†

•And basically any unstable medical/psychiatric condition or active 

communicable disease 

AsMA, Bourell/Turner, CDC, Donner, WHO
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So what are “in-flight medical events”?

• Events range from trivial to serious

• Most issues are successfully managed with simple first aid (e.g., 

reassurance, OTC medications)

• In-flight medical emergencies (IMEs) are rare (considering the 

volume of passengers) but require higher-level care (e.g., additional 

equipment/supplies, medical advice from ground support, volunteer 

health professional, flight diversion)

AsMA
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Air traffic

• The IATA reported that 4.1 billion

passengers‡ traveled on scheduled,

commercial airline services in 2017

36%

27%

23%

7%

5% 2%

Commercial air travel by region (n = 4,132,500)

Asia-Pacific

Europe

North America

Latin America

Middle East

Africa
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Frequency of IMEs

• Unfortunately, airlines neither have to log nor report these events 

(unless they result in flight diversion)

• There is no internationally agreed-upon, standardized recording or 

classification system
− It has been argued that creating such a system would be expensive and logistically-difficult

• Best estimates are that 1 in 604 flights is affected by an IME
− With >100,000 commercial flights worldwide each day, this means ~166 IME/day

• With an aging global population, IMEs may be increasingly frequent

AsMA, Donner, Kesapli et al, Kodama et al, Martin-Gill et al, Nable/Brady (2018)
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Cabin crew

• Prior to World War II, nearly all American flight attendants were 

nurses; this was discontinued later to support the war effort

• Though the IATA provides a sample syllabus, medical training (and 

protocols) is up to the individual air carrier
− The crew can handle most medical events on their own

− They are trained in CPR and use of an AED

• Most airlines contract with third-party entities for ground-based 

medical support (e.g., MedAire, StatMD)
− The crew may use a written telemedicine checklist (or not)

AsMA, Chandra/Conry, Kodama et al, Martin-Gill et al, Nable et al (2015), Nable et al (2017), Nable/Brady (2018)
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On-board medical supplies

• Since 1986, the Federal Aviation Administration (FAA) has required 

emergency medical kits on commercial airplanes with a maximum 

payload capacity >7500 pounds and at least one flight attendant
− In 2001, an AED was added as mandatory equipment (not required in Europe)

• These kits are intended for unplanned medical events and their 

contents are highly variable
− Equipment generally must be justified by cost/benefit analysis

• The most commonly-used equipment includes oxygen, IV saline, 

and aspirin

AsMA, Donner, Martin-Gill et al, Meyers et al, Nable/Brady (2018)
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Kodama et al
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Typical aircraft first-aid kit

• Antiseptic swabs

• Hand cleanser or cleaning towelettes

• Disposable gloves (several pairs) 

• Adhesive bandage strips

• Gauze bandage 7.5cm x 4.5cm

• Triangular bandage 100cm folded and safety pins

• Burn dressing, 10cm x 10cm

• Sterile compress (dressing), 7.5cm x 12cm

• Sterile gauze (dressing), 10.4cm x 10.4cm

• Adhesive tape, 2.5cm standard roll 

• Surgical adhesive tape, 1.2cm x 4.6m 

• Skin closure strips 

• Pad with shield or tape for eye 

• Scissors, 10cm (if permitted by applicable 

regulations) 

• Tweezers, splinter 

• Thermometer (non-mercury) 

• Resuscitation mask with one-way valve 

• First-aid manual (an operator may decide to have 

one manual per aircraft in an easily-accessible 

location)

• Incident record form

• Does not include ammonia inhalants

AsMA, Donner
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Typical aircraft emergency medical kit

• Sphygmomanometer (electronic preferred)

• Stethoscope 

• Oropharyngeal airways (appropriate range of sizes)

• Syringes (appropriate range of sizes) 

• Needles (appropriate range of sizes) 

• Intravenous catheters (appropriate range of sizes) 

• System for delivering intravenous fluids 

• Antiseptic wipes 

• Venous tourniquet 

• Sharp disposal box 

• Disposable gloves

• Surgical mask 

• Tape adhesive 

• Urinary catheter with sterile lubricating gel 

• Sponge gauze 

• Emergency tracheal catheter (or large gauge 

intravenous cannula)

• Umbilical cord clamp 

• Thermometer (non-mercury) 

• Flashlight and batteries (operator may choose to 

have one per aircraft in an easily-accessible location) 

• Bag-valve mask 

• Basic life support cards 

• Carriage of automated external defibrillator (AED) 

determined by operator based on risk assessment 

(i.e., not mandated by ICAO)

AsMA, ASHP, Chandra/Conry, Donner, Martin-Gill et al, Nable et al (2015/2018)
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Typical medications in an aircraft kit

• Epinephrine 1:1000 

• Epinephrine 1:10000 (can be a dilution)

• Injectable or oral antihistamine

• Injectable or oral adrenocortical steroid

• Sodium chloride 0.9% (1000mL recommended)

• 50% dextrose, 50mL (single dose ampule or 

equivalent) 

• Nitroglycerin tablets or spray 

• Strong non-narcotic injectable or oral analgesic

• Oral acetylsalicylic acid (i.e., aspirin)

• Oral beta-blocker

• Injectable diuretic 

• Injectable local anesthetic

• Injectable or oral antiemetic (e.g., ondansetron)

• Bronchodilator inhaler (e.g., albuterol) with 

disposable collapsible spacer 

• Anti-psychotic drug (e.g., haloperidol) 

• Injectable sedative/anticonvulsant

• Injectable atropine

• If available, epinephrine auto-injectors can be used 

by cabin crew under direction from ground medical 

advisor

• Similarly, alternative methods of drug administration 

(e.g., nasal spray, sublingual spray, oral-dissolving 

tablet) may be used instead of injection

AsMA, ASHP, Chandra/Conry, Donner, Kodama, Martin-Gill et al, Nable et al (2015/2018)
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Typical aircraft universal precaution kit

• Dry powder that can convert small liquid spill into a 

granulated gel 

• Germicidal disinfectant for surface cleaning 

• Skin wipes 

• Face/eye mask (separate or combined) 

• Disposable gloves

• Impermeable full-length long-sleeved gown that 

fastens at the back 

• Large absorbent towel 

• Pick-up scoop with scraper 

• Bio-hazard disposal waste bag

• Instructions

AsMA
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So what’s missing?

• Equipment for pediatric or obstetric emergencies, 

or dental problems

• Antibiotics

• Glucometer

• Naloxone

• Splinting material

Martin-Gill et al, Nable et al (2017), Nable/Brady (2018)
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To volunteer or not to volunteer

(that is the question)

• Think about whether you’re ready to volunteer before an IME occurs

• Honestly consider your own abilities/capabilities
− Defer to other personnel who may be better suited to respond

• Weigh your ethical and legal responsibilities

• Medical volunteer’s role:
− Gather information

− Assess ill/injured passenger

− Aid with communication to ground-based support

− Potentially administer medications and/or perform procedures

AsMA, Chandra/Conry, Kodama et al, Martin-Gill et al
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Ethical imperatives

• Most medical providers feel an ethical duty to act

• But first, do no harm

• Even if you don’t feel able to provide medical decision-making,

you can still offer your hands, both to other volunteers and to the 

patient who may need comfort

Ho et al, Martin-Gill et al, Roach

26



Legal liability

• In the US, Canada, and UK, off-duty medical professionals have no 

legal duty to help; in Australia, New Zealand, and much of Europe, 

however, they are

• When the plane is airborne, the law of the country where the carrier 

is registered is what is in effect

Bourell/Turner, Chandra/Conry, Martin-Gill et al, Meyers et al, Nable et al (2017)
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Aviation Medical Assistance Act (1998)

• “An individual shall not be liable for damages in any action brought 

in a Federal or State court arising out of the acts or omissions of the 

individual in providing or attempting to provide assistance in the 

case of an in-flight medical emergency unless the individual, while 

rendering such assistance, is guilty of gross negligence or willful 

misconduct.” (Section 5b)

https://www.govinfo.gov/content/pkg/CRPT-105hrpt456/pdf/CRPT-105hrpt456.pdf
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AMAA (con’t)

• Does not give medical providers legal authority over the crew
− But it does allow protection against harm caused by lack of appropriate equipment or 

refusal/inability to divert the aircraft

• Only covers “emergencies,” but providers do not need to be asked 

to give assistance to receive the protections
− If the patient does not consent to treatment, a volunteer could be accused of battery if they 

touch them

• The volunteer should maintain confidentiality, but the airline itself 

does not have to follow health care privacy

• Receipt of monetary compensation may jeopardize the protections 

afforded by the AMAA (no case law yet exists)
Nable et al (2015), Roach
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Providing medical care

• Competence
− Work within the limits of your training

• Communication
− Both with the patient and the crew

− Disclose specialty and level of training

− Apprise crew of your clinical assessment

• Collaboration
− With crew and any other volunteers

• Consent

• Clinical documentation
− Maintain medical notes and monitoring records

Ho et al
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In-flight assessment and plan

• Patient age/gender

• Mental status (consciousness)

• Vital signs (pulse, blood pressure, respiratory rate)

• Type and duration of symptoms
− High-risk symptoms include chest pain, shortness of breath, and focal weakness

• Injuries (if present) and other pertinent physical findings

• Clinical impression/diagnosis

• Urgent/emergent treatment needed

• Recommendations regarding flight diversion

Ho et al, Martin-Gill et al
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Syncope / Near-syncope
32.7%

Gastrointestinal
14.8%

Respiratory
10.1%

Cardiovascular
7.0%Neurologic

5.5%

Trauma
4.8%

Psychiatric / Intoxication
3.5%

Allergic
1.6%

Obstetric / Gynecologic
0.7%

Cardiac arrest
0.2%

Other / Unknown
12.3%

Frequency of In-Flight Medical Emergencies by Condition (n = 49,100)

Martin-Gill et al
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Martin-Gill et al

Medical Condition Differential Diagnosis

Syncope or near-syncope Vasovagal syncope, dehydration, hypoglycemia, toxic exposure, medication reaction, toxicity, 

acute coronary syndrome, arrhythmia, pulmonary thrombosis or air embolism, hypoxia

Chest pain Acute coronary syndrome, pulmonary thrombosis or air embolism, pneumothorax, bronchospasm, 

aortic dissection, gastroesophageal reflux, musculoskeletal, anxiety

Shortness of breath Chronic obstructive pulmonary disease, asthma, pneumonia, pulmonary thrombosis or air embolism, 

toxic exposure

Stroke-like symptoms Cerebrovascular accident, transient ischemic attack, hypoglycemia, seizure, syncope, intracranial mass, 

complex migraine

Seizure Seizure, syncope, hypoglycemia, eclampsia, cardiac arrest

Gastrointestinal illness Motion sickness, foodborne illness, gastritis, enteritis, gastroesophageal reflux, pancreatitis, 

medication/substance withdrawal

Obstetric emergency Preterm labor, miscarriage, ectopic pregnancy, eclampsia

Allergic reaction Allergic reaction, anaphylaxis, cellulitis, dermatitis

Cardiac arrest Cardiac arrest (ventricular fibrillation, ventricular tachycardia, asystole, pulseless electrical activity), 

syncope or other cause of collapse (see above)

Substance abuse and 

misuse

Misuse of or withdrawal from opioid, alcohol, benzodiazepine, or stimulant

Psychiatric issue Anxiety, depression, grief reaction, psychosis, posttraumatic stress disorder, personality disorders, 

somatization
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Guiding light

•Ground-based recommendations ultimately direct care on board
− Communication is usually via the pilot in command (captain)

− The co-pilot (first officer) usually takes over flying the aircraft while the captain takes over 
cockpit management of the IME

AsMA, Donner, Ho et al, Kesapli et al, Martin-Gill et al
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Specific situations

• Loss of consciousness most likely due to vaso-vagal syncope

• If concern for significant communicable disease, separate the 

patient from other passengers

• Trauma on board more often burns than blunt trauma (as from 

falling luggage), lacerations, or fractures

AsMA, Donner, Ho et al, Kesapli et al, Martin-Gill et al
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The clot thickens

• Symptoms of a DVT or PE usually present hours to days after 

completing air travel, but can even occur during long flights or 

multiple flights in succession
− Asymptomatic emboli may occur in up to 10% of long-haul passengers!

− Risk of venous thromboembolus in flights >4 hours (high risk if >8 hours)

− 4-fold increase in incidence of DVT 2 weeks after a long-haul flight

− Incidence 1.5/million in flights >5000km (by comparison, 0.01/million in flights <5000km)

− Aspirin prophylaxis may not help, but a single dose of LMWH 2-4 hours before travel might

Bourell/Turner, Kesapli et al, Martin-Gill et al
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Be still my beating heart

• Cardiac events are not the most common IME, but they do account 

for the majority of in-flight deaths

• Could consider asking the pilot to take the aircraft to a lower 

altitude (so mean cabin pressure is closer to that of sea level)

• Sudden in-flight cardiac arrest likely due to VF/VT (89% of cases)

• Survival rates after cardiac arrest/use of AED range from 20-40%

• Death occurs in approximately 0.3% of all IMEs

Bourell/Turner, Donner, Kesapli et al, Hinkelbein et al, Nable et al (2015), Nable/Brady (2018)
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Living wills and DNR instructions

• No international or case law covers these orders

• Airlines generally do not recognize them, so a volunteer medical 

professional may be tasked with whether to proceed
− If they decline, based on ethical values and/or limited legal knowledge of the situation,

the airline may actually seek another volunteer!  

AsMA
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Chandra/Conry
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Martin-Gill et al
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Martin-Gill et al
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Martin-Gill et al
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Martin-Gill et al
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Martin-Gill et al

44



Martin-Gill et al
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“Hey, this isn’t Albuquerque!”

• Diversion of aircraft occurs in approximately 2-8% of IMEs

• Emergency landing decisions (ELDs) depend on many factors, 

including remaining fuel on board (may have to be dumped), closest 

airport and its facilities, and time to actually land (≥30 minutes from 

cruising altitude)

• Diversion most often due to cardiac symptoms/arrest, suspected 

stroke, and obstetric emergencies

• The pilot in command ultimately decides whether to divert or not

• Cost of diversion ranges from $3,000-900,000 (!)

AsMa, Bourell/Turner, Chondra/Conry, Donner, Kodama et al, Martin-Gill et al, Meyers et al, Nable et al (2017)
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Martin-Gill et al
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Termination of resuscitation

• CPR should be continued until:
− Spontaneous breathing/circulation resume

− It becomes unsafe to continue CPR (e.g., severe turbulence)

− All rescuers are too exhausted to continue

− Care is transferred to EMS upon landing, or

− The victim is presumed dead (≥30min CPR without signs of life, no shocks advised by AED)

• Only a physician can pronounce death during a flight, but this may 

be unwise due to various legal implications

Donner, Martin-Gill et al, Nable et al (2015)
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An ounce of prevention

• Passengers with medical conditions (e.g., diabetes, hypoxia) 

should carry appropriate equipment (e.g., glucometer,

extra battery for portable oxygen concentrator) 

• Stay hydrated and eat meals/snacks regularly

• Avoid alcohol 

• Rest as possible, but don’t forget to stretch

Martin-Gill et al
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Airline programs and other preparation

• Inquire about programs such as Lufthansa’s “Doctor On Board”

• Use your smartphone to your advantage; it can give you access to 

pharmacopias (e.g., ePocrates, About Herbs, AirRx), key papers, 

etc.

Roach
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Challenges of IMEs

• Lack of standardization in medical kits

• Lack of mandatory or standardized reporting of IMEs

• Lack of post-flight follow-up on non-emergent issues (e.g., DVT)

• Lack of standardized medical protocols

• Relative infancy of telemedicine technologies

Donner
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Checklist for volunteer medical professionals

• Prior to travel, consult with malpractice insurance provider as to what is 

covered

• Carry a copy of medical license/proof of credentials (generally not required)

• During travel, only volunteer if free of other distractions/liabilities (e.g., 

traveling with a small child, have ingested alcohol or sedative medication)

• Ask the crew for more information (e.g., information on personal liability, 

contract with medical ground support company)

• If feasible, ask the passenger for permission to treat

• Request appropriate supplies (e.g., medical kit, telemedicine equipment, 

AED)

AsMA, Chandra/Conry, Roach
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Summary checklist (con’t)

• Request a crew member remain available to fetch equipment, help with 

procedures, communicate with the pilot, act as interpreter, etc.

• If the passenger cannot remain seated, move him to a location which will 

interfere with the least with mobility of the crew/other passengers

• Evaluate any DNR documentation that is presented and decide personally if 

this is acceptable

• Document the encounter (evaluation and treatment); keep a copy

• Do not practice beyond your level of expertise 

AsMA, Chandra/Conry, Roach
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