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HFES Policy Statement: Airline Seating
Overview: Outdated FAA data regarding passengers’ size and weight place air passengers at
risk with regard to safety, health and comfort. HFES endorses a number of changes to airline
seating based on the considerable human factors scientific data relevant to this subject.

Outdated Standards Result in Poor Fit
As highlighted by media reports, the average airline passenger is larger than ever before. Hipbreadth, or the maximum width of the hips when sitting, has increased roughly 3 percent per
decade between 1968 and 20121. Unsurprisingly, this also trends with a historic increase in
Body Mass Index2, a rough measure of an individual’s body fat. FAA recommendations
regarding adequate seat space size have not changed since 19943. Although those dimensions
were specific to flight attendants’ seats, it is the most relevant. Those guidelines recommended
an allowance of 17.7 inches to accommodate shoulder width. However, shoulder width
measurements published by the United States Army4 in 2014 found that 97.6 percent of males
and 50 percent of females have shoulder breadths (bideltoid) greater than 17.7 inches. Seat
widths that are less than this amount can lead to
encroachment on adjacent passenger space, creating
discomfort and possible injury5,6. See Figure 1 as an example
of male shoulder breadth accommodation.
Similarly outdated are standards related to passenger seat
belts. Seat belts are required to be designed for a maximum
passenger weight of 170 pounds7,8, however about 70 percent
of males and 42 percent of females weigh more than 170
pounds9. This mismatch with the anthropometry of U.S.
passengers suggests that a significant number of passengers
are inadequately protected.
Recommendation 1: The FAA should update its standards to
account for widespread physical changes of the average passenger. This should reflect
requiring seat widths and seat belts that accommodate 95 percent of the general population.

Poor Design Contributes to Injury
The FAA also established a recommendation of at least a 35” strike radius to avoid head strike
injuries3. This measurement is referenced as an imaginary line rising perpendicularly from a
point at the intersection of the seat and seatback to the top of the passenger’s head. A tooshort strike radius increases the risk of injury during common in-flight and on-the-ground
scenarios, including turbulence, braking while taxiing and landings. The average seat pitch
distance between economy cabin seats of 32.1 inches1 may place the seat located forward of
the passenger within his or her strike radius.

About 99 percent of males’ and 88
percent of females’ seated height is
greater than 32.1 inches4, placing them at
risk of head strike injuries, as shown in
Figure 2.
The need to protect passengers from
head strike injuries has been discussed
for at least 50 years10and the need to
protect against serious head injury is
specifically called out in the Code of
Federal Regulations7. As an option, a
study of fatalities in a 1987 air crash
suggested that about 21 percent of
fatalities might have been prevented with better passenger restraint systems11.
Recommendation 2: The FAA should mandate a minimum seat pitch to accommodate the
seated height of 95 percent of the general population (38.5”). Alternatively, 3 or 4-point
restraints should be provided, as is done in some aircraft for premium cabins.
A second area of concern is the lack of proper lumbar support in airline seats resulting in
significant neck and back discomfort12 , particularly on extended flights and for taller people13.
Further, shorter people report discomfort associated with lack of foot rests13.
Recommendation 3: The FAA guidelines should specify the inclusion of foot rests and
adjustable lumbar supports to reduce neck and back strains and injuries14

Emergency Evacuation Considerations
A crucial part of any airplane design should be the ability for passengers to safely and
expediently evacuate an airplane in the event of an emergency. Currently, planes with more
than 44 seats must be able to be completely evacuated within 90 seconds in emergency
conditions15. Total time to evacuate a transport aircraft has been shown to vary from 48
seconds for low density (30 passengers) to 124 seconds for high density (70 passengers)16.
Egress time is also affected by the size of the door and whether it opened inward or outward.
Of the factors that inhibit a safe and timely evacuation, passenger waist size has significant
impact on people’s ability to get out of the egress door. The greatest individual evacuation
time to pass through an over wing exit is observed from individuals whose waist circumference
is 41 inches or greater16. Approximately 19 percent of all males and about 5 percent of females
in the United States have waist circumferences greater than 41 inches4. Although FAA17
specifies the age and gender composition of the passengers it uses to establish its “90 second”
exit standard, it does not require waist size be taken into account.
Recommendation 4: FAA policy on emergency evacuations should include consideration for
variation in waist size in addition to age and gender.

Additional Health Threats
Less comfortable seats may also be more dangerous. Cramped seating spaces and limited
movement are implicated as a “very significant risk”18-25 for the development of serious, lifethreatening conditions such as Deep Vein Thrombosis (DVT) which can lead to Pulmonary
Embolisms (PE). While research based on examinations of passengers could not measure active
cases of PE’s, more than ten percent of tested passengers on long duration flights were found
to show markers associated with PE’s25. These threats are present in any period of long
duration restricted movement and may be exacerbated by current airline seat dimensions.
Recommendation 5: When updating seat dimension standards, the FAA should take into
consideration possible adverse health effects of airline seats and review whether larger seating
spaces should be mandated for long-duration flights.
Recommendation 6: The FAA, internally as well as through the National Academies and the
National Institutes of Health, should determine whether the body of research regarding airline
seat dimensions is sufficient to draw a full range of recommendations. If there is not sufficient
research available, the FAA should request additional research on this topic.
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