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Pur pose

ThisSafety and Hedlth
Informeation Bulletin provides
employeesand employerswith
important information about the
hazardsof orthostaticintolerance
and suspension traumawhen
usngfall arrest systems. This
bulletin:

* describesthesignsand symptomsof ortho-
daticintolerance;

* discusseshow orthostaticintolerancecan
occur whileworkersare suspended follow-
ingafal; and

* outlinesrecommendationsfor preventing
orthostatic intolerance, aswell asrecom-
mendationsfor worker training and
rescue.

Background

Orthogtatic intolerance may bedefined as*the
devel opment of symptomssuch aslight-headedness,
pal pitations, tremul ousness, poor concentration,
fatigue, nauses, dizziness, headache, sweating,
weeknessand occasiondly fainting during upright
standing” [1,2]. Whileinasedentary position,
blood can accumulatein theveins, whichiscom-
monly called " venouspooling,” and cause orthos-
taticintolerance[3]. Orthostaticintolerancealso
can occur when anindividual movessuddenly after
being sedentary for along time. For example, a
person may experience orthostatic intolerancewhen
they stand up quickly after sitting till for alongtime.
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This Safety and Health Information Bulletinisnot a
standard or regulation, and it creates no new legal
obligations. The Bulletinisadvisory in nature,
informational in content, and is intended to assist
employersin providing asafe and healthful workplace.
The Occupational Safety and Health Act requires
employersto comply with hazard-specific safety and health
standards. In addition, pursuant to Section 5(a)(1), the
General Duty Clause of the OSHA ct, employers must
providetheir employeeswith aworkplace freefrom
recognized hazards likely to cause death or serious
physical harm. Employerscan be cited for violating the
General Duty Clauseif thereisarecognized hazard and
they do not take reasonable steps to prevent or abate the
hazard. However, failureto implement any
recommendationsin thisbulletin, isnot, initself, a
violation of the General Duty Clause. Citations can only
be based on standards, regulations, and the General Duty
Clause.

A wdl-known example of orthostaticintoler-
anceisthat of asoldier who faintswhilestanding at
attention for long period of time. Themoment the
soldier loses consciousness, heor she collapsesinto
ahorizontal position. Withthelegs, heart, and brain
onthesamelevel, blood isreturned to the heart.
Assuming noinjuriesare caused during the collapse,
theindividua will quickly regain consciousnessand

recovery islikely to berapid.

Venouspooling typicaly occursinthelegsdue
totheforceof gravity and alack of movement.
Somevenouspooling occursnaturally whena
personisstanding. Intheveins, blood normalyis
moved back to the heart through one-way valves
using thenormal muscular action associated with
limb movement. If thelegsareimmobile, thenthese
“muscle pumps’ do not operate effectively, and
blood can accumulate. Sinceveinscan expand, a
large volumeof blood may accumulateintheveins.



Anaccumulation of bloodinthelegsreduces
theamount of bloodin circulation. Thebody reacts
tothisreduction by speeding uptheheart rateandin
an attempt to maintain sufficient blood flow to the
brain. If theblood supply issignificantly reduced,
thisreactionwill not be effective.
Thebody will abruptly dow the
heart rate and blood pressurewill
diminishinthearteries. During
severevenouspooling, thereduction
inquantity and/or quality (oxygen
content) of blood flowing to the
brain causesfainting. Thisreduction
also can havean effect on other vital
organs, such asthekidneys|[3].
Thekidneysarevery sendtiveto
blood oxygen, and rend failurecan
occur with excessivevenouspooling. If these
conditionscontinue, they potentialy may befata

[3].
Description of Hazard

Orthostatic intolerance may be experienced by
workersusingfal arrest systems. Followingafdl, a
worker may remain suspendedinaharness. The
sustained immobility may lead to astate of uncon-
sciousness. Depending onthelength of timethe
suspended worker isunconscious/immobileand the
level of venouspooling, theresulting orthostatic
intolerancemay lead to death. Whilenot common,
suchfatalitiesoften arereferred to as* har ness-
induced pathology” or “ suspension trauma.”

Signs & symptoms that may be observed
in an individual who is approaching
orthostatic intolerance:

Faintness Nausea

Breathlessness Dizziness

Sweating Unusually Low Heart Rate
Paleness Unusually Low Blood Pressure
Hot Flashes “Greying” or Loss of Vision

Increased Heart Rate

References: Seddon, Paul. Harness Suspension: review and
evaluation of existing information. Health and Safety
Executive. Research Report 451/2002. 104 pp.

Sheehan, Alan. Suspension Trauma. Training handout.

Factors that can affect the degree of risk of
suspension trauma:

Inability to move legs Hypothermia

Pain Shock

Injuries during fall Cardiovascular disease
Fatigue Respiratory disease
Dehydration Blood loss

References: Seddon, Paul. Harness Suspension: review and
evaluation of existing information. Health and Safety
Executive. Research Report 451/2002. 104 pp.

Sheehan, Alan. Suspension Trauma. Training handout

Unconsciousimmobileworkerssuspendedin
their harnesswill not be ableto movetheir legsand
will not fall into ahorizontal position, asthey would
if they fainted whilestanding. Duringthestatic
upright position, venous poolingislikely to occur
and cause orthogtatic intolerance, especidly if the
suspended worker isleft in placefor sometime.
Venous pooling and orthostatic intol erance can be
exacerbated by other circumstancesrelated to the
fall. For example, shock or the experience of the
event that caused thefall, other injuries, thefit/
positioning of the harness, the environmenta condi-
tions, and theworker’spsychological stateall may
increasethe onset and severity of the pooling and
orthostaticintolerance[3,5]. Unlesstheworkeris
rescued promptly using established safe procedures,
venous pooling and orthogtatic intolerance could
resultinseriousor fata injury, asthebrain, kidneys,
and other organsare deprived of oxygen|[3].

Theamount of time spent inthispostion, with
thelegsbelow the heart, affectsthe manner inwhich
theworker should berescued [3]. Movingthe
worker quickly into ahorizontal position - anatural
reaction - islikely to cause alarge volume of deoxy-
genated blood to moveto the heart, if theworker
had been suspended for an extended period. The
heart may be unableto copewith theabrupt in-
creasein blood flow, causing cardiac arrest [ 3,5].
Rescue proceduresmust takethisinto account.
Recommended rescue procedures are outlined
below in the Conclusionsand Recommendations
section.




Conclusions and Recommendations

Prolonged suspensionfromfal arrest systems
can cause orthostatic intolerance, which, inturn, can
resultin seriousphysica injury, or potentialy, death.
Researchindicatesthat suspensioninafall arrest
devicecanresult in unconsciousness, followed by
death, inlessthan 30 minutes[4]. Toreducethe
risk associated with prolonged suspensioninfall
arrest systems, employersshould implement plansto
prevent prolonged suspensioninfall protection
devices. Theplan shouldinclude proceduresfor:
preventing prolonged suspension, identifying orthos-
taticintolerance signsand symptoms, and perform-
ing rescue and treatment as quickly aspossible.

OSHA recommendsthefollowing genera
practices/consderations:

* Rescuesuspended workersasquickly as
possible.

« Beawarethat suspended workersare at
risk of orthogtaticintoleranceand
suspensontrauma.

* Beawareof sgnsand symptomsof
orthogtaticintolerance.

« Beawarethat orthostatic intoleranceis
potentidly lifethreatening. Suspended
workerswith head injuriesor who are
unconsciousare particularly at risk.

* Beawareof factorsthat canincreasethe
risk of suspensiontrauma.

» Beawarethat someauthoritiesadvise
against moving therescued workerstoa
horizonta positiontoo quickly.

Traning
OSHA requiresemployersto train workersto

usefall arrest systemsand other persona protective
equipment correctly whileperformingtheir jobs, in
accordance with standards 29 CFR 1910.132
(Personal Protective Equipment) 29 CFR 1915.159
(Personal Fall Arrest Systems) and 29 CFR
1926.503 (Training Requirementsfor Fall Protec-
tion).

Workerswho wear fal arrest deviceswhile
working, and thosewho may performrescue
activities, should also betrainedin:

» How to ascertain whether their personal
protective equipment isproperly fitted and
worn, sothat it performsasintended;

» How orthogtaticintolerance/suspension
traumamay occur;

» Thefactorsthat may increaseaworker’s
nsk;

» How torecognizethe signsand symptoms
identifiedinthisbulletin; and

» Theappropriate rescue procedures
and methodsto diminishrisk whilesus-
pended.

Rescue Procedures

Under 29 CFR 1926.502 (d) (Fall Protection
Systems Criteriaand Practices), OSHA requires
that employersprovidefor “ prompt rescue of
employeesintheevent of afall or shall assurethat
employeesare abletorescuethemselves.” This
should includeidentifying rescue proceduresthat
addressthe potentia for orthostatic intoleranceand
suspension trauma. Rescue proceduresal so should
address how the rescued worker will behandled to
avoid any post-rescueinjuries.

Rescue procedures should includethefollow-
ing contingency based actions:

» If sdf-rescueisimpossible, or if rescue cannot
be performed promptly, theworker should be
trainedto*pump” higher legsfrequently to
activate themusclesand reducetherisk of
venous pooling. Footholdscan beusedto
aleviate pressure, delay symptoms, and provide
support for “muscle pumping.”

»  Continousmonitoring of the suspended worker
for sgnsand symptomsof orthostaticintoler-
ance and suspension trauma.



» Ensuring that aworker recelves standard
traumaresuscitation' once rescued. Some
authoritiesrecommend that the
patient betransported with the
upper body raised.

» If theworkerisunconscious,
keeping theworker’sair
passages open and obtainfirst
ad. e

* Monitoringtheworker after
rescue, and ensuring that the
worker isevaluated by ahedlth-care profes-
sond. Theworker should be hospitalized when
appropriate. Possibledelayed effects, suchas
kidney failure, whichisnot unusud inthese
cases, aredifficult to assesson the scene.
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