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Working at Height — the Hazard of Suspension
Trauma when using Fall Arrest Systems

Introduction

Working at height is a common type of activity in the gas industry. Many different hazards have been identified for
working at height. EIGA wants to raise awareness of the specific risk of suspension trauma which may be less
understood and consequently underestimated. In the gas industry, suspension trauma is most likely to occur when
a person working at height and using a harness accidentally falls and is left motionless, suspended by the harness
for a period of time.

What is suspension trauma?

Suspension trauma (Syn. "orthostatic shock while suspended”), also known as harness hang syndrome (HHS), or
orthostatic intolerance, is an effect which occurs when the human body is held upright without any movement for a
period of time. If the person is strapped into a harness they can eventually lose consciousness. Research indicates
that remaining upright after losing consciousness can be fatal in a matter of minutes [1], due to the brain not
receiving the oxygen it requires.

Scope and Aim of the Safety Information

This Safety Information is intended to raise awareness, to all those involved in the planning and execution of working
at heights when using fall arrest systems, of how suspension trauma can occur while people are suspended
following a fall and provides guidance on signs and symptoms.

The document also outlines recommendations for preventing suspension trauma, as well as recommendations for
worker training and rescue.

Background

The symptoms of suspension trauma include nausea, dizziness, poor concentration, fatigue, headache, palpitations
and fainting [1].

While suspended in a harness, blood can accumulate in the veins in the legs (commonly called venous pooling) due
to a lack of movement. Some venous pooling occurs naturally when a person is standing, but normal movement of
the limbs pumps blood back to the heart quickly.

An accumulation of blood in the legs reduces the amount of blood in circulation. During severe venous pooling, low
blood pressure and the reduction in quantity of blood flowing to the brain causes loss of consciousness. This
reduction also can have an effect on other vital organs and if this situation persists the outcome can be fatal.
Description of Hazard

Suspension trauma can be experienced by people using fall arrest systems. Following a fall, a person can remain
suspended in a harness. The sustained immobility can lead to a state of unconsciousness.
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Unconscious/immobile people suspended in their harness will not be able to move their legs and will not fall into a
horizontal position, as they would if they fainted while standing. During the static upright position, venous pooling is
likely to occur and cause orthostatic intolerance, especially if the suspended person is left in place for some time.
Venous pooling and orthostatic intolerance can be exacerbated by other circumstances related to the fall. For
example, shock or the experience of the event that caused the fall, other injuries, the fit/positioning of the harness,
the environmental conditions, and the person's psychological state all can increase the onset and severity of the
pooling

and orthostatic intolerance. Unless the person is rescued promptly using established safe procedures, venous
pooling and orthostatic intolerance could result in serious or fatal injury, as the brain, kidneys, and other organs are
deprived of oxygen.

Training

People working at heights shall receive training in how to use fall arrest systems and other personal protective
equipment correctly while performing their jobs. People who wear fall arrest devices while working, and those who
may perform rescue activities, shall also be trained in:

¢ How to ascertain whether their personal protective equipment is correctly fitted and worn, so that it performs
as intended;

e How suspension trauma can occur;
e How to recognize the signs and symptoms identified in this Safety Information; and

e Therescue procedures, equipment and methods used to diminish risk while suspended (research indicates
that this should be within five (5) minutes)

0 Rescue procedures should include the following contingency based actions:

= If self-rescue is impossible, or if rescue cannot be performed promptly, the person should be
trained to "pump" their legs frequently to activate the muscles and reduce the risk of venous
pooling. Footholds can be used to alleviate pressure, delay symptoms, and provide support for
"muscle pumping.”

=  Continuous monitoring of the suspended person for signs and symptoms of suspension trauma.
= Ensuring that a person receives standard trauma resuscitation once rescued.
= If the person is unconscious, keeping their air passages open and obtaining first aid.

= Monitoring the person after rescue, and ensuring that they are evaluated by a health-care
professional and taken to hospital if necessary. Possible delayed effects, such as kidney
failure, which is not unusual in these cases, are difficult to assess on the scene.
Recommendations

To reduce the risk associated with prolonged suspension in fall arrest systems, employers shall implement plans to
prevent prolonged suspension in fall protection devices.

The following general practices are recommended:

o A safety work permit system and rescue plan/procedure shall be in place to ensure suspended people can be
rescued as quickly as possible.

e Raise awareness:

0 That suspended people are at risk of suspension trauma and that this is potentially life threatening.
Suspended people with head injuries or who are unconscious are particularly at risk.

o Of the signs and symptoms of suspension trauma.

e Discuss with suppliers of fall protection systems to ensure the risk of suspension trauma is considered in the
design and specification of the equipment.
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DISCLAIMER

All technical publications of EIGA or under EIGA’s name, including Codes of practice, Safety procedures and any other technical information contained
in such publications were obtained from sources believed to be reliable and are based on technical information and experience currently available from
members of EIGA and others at the date of their issuance.

While EIGA recommends reference to or use of its publications by its members, such reference to or use of EIGA’s publications by its members or
third parties are purely voluntary and not binding. Therefore, EIGA or its members make no guarantee of the results and assume no liability or
responsibility in connection with the reference to or use of information or suggestions contained in EIGA’s publications.

EIGA has no control whatsoever as regards, performance or non performance, misinterpretation, proper or improper use of any information or
suggestions contained in EIGA’s publications by any person or entity (including EIGA members) and EIGA expressly disclaims any liability in
connection thereto.

EIGA’s publications are subject to periodic review and users are cautioned to obtain the latest edition.
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