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Seat Heater Injuries: An Overview

Seat heaters have been installed in automobiles since the 1970s. Today they are
commonplace — in about 30 percent of all vehicles in the 2010 U.S. fleet. Despite their
increasing ubiquity, seat heaters are not designed to any voluntary or mandatory industry
standards, leading some manufacturers to set the maximum temperatures of their seat
heaters in excess of human heat tolerances. Others fail to include automatic timed shut-
off switches. While most occupants are able to discern when the seat heater has exceeded
human limits, occupants who suffer lower body sensory deficits caused by paralysis,
diabetes and neuropathy are at risk. These design flaws have resulted in severe burns to
disabled vehicle occupants—a problem that has been validated by consumer complaints,
the medical literature and demonstrated in testing.

A Documented Injury Hazard

The potential for injury has been recognized by automakers since 1984, when Allison
Collision recalled nearly 4,000 seat heater units that could short circuit and overheat.
Yet, seat burn complaints remain common on vehicle owner internet forums covering a
wide variety of manufacturers and in the consumer complaint data collected by the
National Highway Traffic Safety Administration (NHTSA) since the 1980s.? The agency
has specifically received seat heater burn complaints from disabled vehicle owners or
their advocates:

“My client,* was a passenger in the front passenger seat of a 2009 Ford
Taurus. She 1s paralyzed from the waste [sic] down and was unaware the seat heater was
on for the entire 2 hour drive from Phoenix Sky Harbor Airport to Sedona, Arizona. She

subsequently discovered that she sustained 3rd degree burns on the bottom of her

buttocks from the seat heater being on.... The car seat heater should be recalled before
more injuries.”

These injuries have also been described in publications in the medical literature since
2003. A case described in the Journal of Burn Care Rehabilitation by doctors from the
Shriners Hospitals for Children in Sacramento, California concerned a 48-year-old male
paraplegic with decreased sensation in his buttocks who suffered third-degree burns,
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caused by the seat heater in his new minivan.* The patient reported that the heater was on
for 20 minutes before he noticed the pain.

A 2005 paper written by German physicians described the severe burn injuries suffered
by a 42-year-old paraplegic, who remained in contact with a seat heater for four hours.”
His burns covered 6 percent of his body and they were so extensive on his posterior and
thighs they required hospital care and surgical skin grafts. The authors noted that seat
heaters were now another potential burn injury source for a vulnerable population.

Last year, doctors from the Haydarpasa Training Hospital’s Department of Plastic and
Reconstructive Surgery and Burn Unit and the Gullhane Military Medical Academy and
Medical Faculty in Istanbul, Turkey reported on second and third degree burns suffered
by a 38-year-old paraplegic due to prolonged contact with a malfunctioning seat heater in
a letter to the editor of Eplasty, the Open Access Journal of Plastic Surgery.® In
September, a trio of British physicians described in the technical publication, Spinal
Cord, the case of a 50-year-old diabetic woman who suffered burns from prolonged
contact with heated seats.’

The problem has also been noted in publications aimed at the disabled. In 2008, New
Mobility magazine featured a story about three paraplegics who suffered burns from car
seat heaters, and touched on NHTSA’s meager response to seat heater malfunctions.®

Some manufacturers build maximum temperature points ranging from 86°F to 113° F
into their designs.® ° 123 But, independent testing confirms that in the real world,
seat surface temperatures can far exceed their maximum specifications — as well as
human heat tolerances. A series of tests performed in 2009 on the seat heater of a 2007
Cadillac Escalade by the Kansas firm, Engineering Design and Testing Corp. showed that
the seat heater greatly exceed the maximum temperature specifications. The researchers
tested the surface temperatures of seat, while the heater was in the low and high setting;
for periods of time ranging from 5-20 minutes; and at ambient temperatures of 70°F-
90°F. Regardless of the test condition, the seat reached temperatures in excess of the
maximum many manufacturers favor. At the seat heater’s lowest setting, the temperature
topped out at 115°F after 20 minutes. But at the “high” setting, the seating surface, in
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places, reached temperatures ranging from 124°F to more than 150°F, depending on the
length of time and the ambient temperature of the cabin.

In the course of their 2003 research, Drs. Pirko Maguifia, Tina L. Palmieri and David G.
Greenhalgh of Shriners Hospitals for Children tested the seat surface temperature of a
Chrysler Town and Country vehicle and found that that one of the vehicle’s four heating
panels reached a localized temperature of 120°F. At this temperature third-degree burns
can occur within 10 minutes.*

“The car seat heaters should never reach these temperatures,” they wrote in the Journal of
Burn Injury Rehabilitation. “Because there is no warning light on the dashboard to signal
when the heaters are ON, patients with impaired sensation may not be aware that the car
seat heater is on. In addition) the heating elements should have a control device to turn
them off when they overheat. The seat heaters could be improved if they offered a
temperature control instead of just an on/off button that sets to maximal heat every time.
Most importantly the seat heaters on every car should be tested to prevent accidents with
heaters that come defective from the factory.®

Seat Heater Recalls and Human Heat Tolerance

NHTSA, the federal agency that regulates motor vehicle safety issues, has narrowly
focused its enforcement activities to seat heater malfunctions that result in a fire. In total,
the agency has launched six investigations into seat heaters overheating since 1984.
Manufacturers, either influenced by an Office of Defects Investigation inquiry or at their
own instigation, have recalled more than 600,000 vehicles in 13 campaigns. Since 2000,
however, the agency has closed five investigations into seat heater malfunctions,
involving Chrysler, Volvo, Mercedes and VVolkswagen vehicles, without taking further
action. In some cases, NHTSA came to the conclusion that there weren’t enough
complaints to constitute a trend. In others, it concluded that the harm caused by burning
seats was minimal, because the vehicle did not actually catch fire or because the injuries
did not require medical attention. The agency has never examined the problem of
excessive seat temperatures in the context of human heat tolerances.

Researchers generally agree that normal physiologic temperature for humans averages
around 37°C (99°F) at the core and between about 30 and 34 °C (86-93°F) at the skin
surface. In the late 1940s, Henriques and Moritz conducted several important studies on
the subject.’® They documented a range of temperature vs. time of exposure for second
degree burns. They reported second degree burns at 70°C (158°F) for a 1 second
exposure; 60°C (140°F) for 5 seconds; to 52°C (126°F) for 90 seconds; and 44°C (111°F)
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at seven hours. They documented that third degree burns occur at temperatures around
49°C (120°F) within 10 minutes.

Studies document the threshold for second-degree burns injury in children, whose
propensity to burn quickly may mirror that of the frail and injured, from hot water is 45°C
(113°F) for an exposure of six hours. It is extrapolated that second degree burns can
result from exposure to 54°C (130°F) water for 10 seconds in children and 35 seconds for
adults; and 60°C (140°F) for 1 second in children and 5 seconds for adults. *" & 9

Research has shown that initial tissue temperature is the most influential parameter in
determining tissue damage from burns followed by thermal conductivity of the epidermal
layer and then the blood perfusion rate.” In effect, the warmer the tissue initially, the
greater the temperatures experienced throughout the heating and cooling periods and the
greater the threat of burn injury. The physical condition of the subject is extremely
important. Henriques and Moritz noted that rate of heating of the skin is dependent on
the skin thickness and physical condition of the subject as well as heat capacity and
thermal conductivity of the skin layers.?* Heat transfer in living tissues is affected by the
blood flow through the vascular network, which is a function of the rate of perfusion of
the tissues, physical activity, physiological stimuli and environmental conditions.

In addition, health issues such as diabetes and paraplegia which affect perfusion of the
skin can significantly alter healing resulting in a worse outcome because of underlying
pathophysiologic alterations in vascular supply, peripheral neuropathy, and immune
function. Studies demonstrate that paraplegic patients have significantly higher sitting
pressures than normal controls, which could be of importance for the development of
decubitus ulcers and serious burns when exposed to a heat source. %* %

Other manufacturers and regulatory agencies have used this research as the basis for
product design and standards. For example, pulse oximeters have become essential
devices for evaluating and monitoring patient oxygenation.?* Under Food and Drug
Administration regulations, the maximum allowable temperature of the probe, which
emits a small amount of heat into the skin in the process of signal detection, is set at 41°C
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(106°F). Experiments show that pulse oximeter probes are safe up to a temperature of
43°C (109°F) for at least 8 hours in well-perfused skin and that above that temperature,
there is a risk of burn injury. There are also documented procedures for predicting the
expected contact temperature for the system for a given design. 2° %

Amerigon, a seat heater supplier to the auto industry, also markets a heating and cooling
mattress, under the brand name YuMe. The bed’s maximum temperature setting is
104°F.%" The owner’s manual contains an explicit warning to certain potential users: “Do
not use the heat/cool feature of this bed with an infant, a child, an incapacitated person, a
paraplegic, or a quadriplegic. A person who is insensitive to heat or cool, such as a
person with poor blood circulation, should not use the heat/cool feature of this product, or
anyone who cannot clearly understand instructions and/or operate the controls.”?® (This
feature is not available on the seat heaters Amerigon supplies for motor vehicles.)

The ASTM standard safe touch temperature for heated surfaces, ASTM C 1055-03
(2009) Standard Guide for Heated System Surface Conditions that Produce Contact Burn
Injuries, provides a burn injury threshold from unintentional contact and establishes a
means by which the designer can determine the acceptable surface temperature of an
existing system were skin contact may be made with a heated surface. The maximum
acceptable temperature for a surface is derived from an estimate of probable contact time,
surface configuration and acceptable level of injury. For industrial designs, a contact
time of 5 seconds is established, but for consumer products, a longer 60 second contact
time is proposed, and even longer to reflect the slower reaction times for children, the
elderly or the injured.

In addition to setting maximum seat heater temperatures, some auto manufacturers have
included in their designs heaters which automatically shut off after a specific period of
time, or after the occupant compartment reaches a particular temperature. But others,
including some General Motors vehicles, leave it to the occupants to determine when to
turn off the heated seat feature and some have no visual telltale to alert occupants that the
seat heater is on. The industry’s approach to physically at-risk occupants is to include a
special warning about the potential for harm to the disabled. The Chrysler Aspen
Owner’s Manual, for example, contains this warning:

“Persons who are unable to feel pain to the skin because of advanced age, chronic illness,
diabetes, spinal cord injury, medication, alcohol use, exhaustion or other physical
condition must exercise care when using the seat heater. It may cause burns even at low
temperatures, especially if used for long periods of time.”?*
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Remedial Actions

Seat heater burns are preventable injuries. Despite chronic complaints, malfunctions,
human heat tolerance studies and burn reports in the medical literature, there has been no
systematic attempt to address the problem. Warnings buried deep in some owner’s
manuals are no substitute for temperature limits, timers and public awareness. All major
automakers have mobility programs offering rebates for adaptive equipment and referrals
to companies that convert vehicles for the use of disabled drivers. They do not, however,
address an issue which presents a real danger to that market segment. Nor is there any
established protocol among mobility specialists to offer any modifications to the seat
heater or to automatically disconnect it. NHTSA has not considered the safety risk to the
disabled community in conducting past seat heater investigations.

We recommend that manufacturers, regulators and the mobility community take
immediate steps and adopt long-term strategies to prevent further harm:

e Manufacturers should limit the maximum seat heater temperatures to the limits of
human heat tolerances and set all seat heaters on a timer. These time and
temperature limits should be codified in an industry standard.

e The mobility adapters and automakers’ mobility programs should develop a
protocol to automatically disconnect seat heaters for disabled drivers with lower
body sensory deficits.

e The mobility adapters should immediately send out warnings to their customers
alerting them to the dangers of seat heaters.

e The National Highway Traffic Safety Administration should re-examine its
approach to seat heater defect investigations and regulations. The FDA sets
temperature limits for some medical devices. The Consumer Product Safety
Commission does not minimize the safety risk when consumers report even minor
burns from a heating-generating product, such as an electric blanket. It persuades
manufacturers of defective products with the potential to burn and combust to
recall them. A seat heater that gets hot enough to scorch the seat should be
considered a threat to auto safety. NHTSA should categorize seat heaters which
exceed human tolerance as defective and encourage automakers to recall them.
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