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Guardrail and Safety Net Systems Summary 
 

Guardrail and safety net systems are two ways to protect workers from falls on the 
job. If you are more than 6 feet above the lower surface, some type of fall 
protection must be used by your employer. 
 
If your employer uses guardrails:  
 

● Toprails must be at least ¼ inch thick to 
prevent cuts and lacerations; and they must be 
between 39 and 45 inches from the working 
surface; 
● If wire rope is used, it must be flagged at least 
every six feet with highly visible materials; 
● Midrails, screens or mesh must be installed 
when there are no walls at least 21 inches high. 
Screens and mesh must extend from the toprail to the working level. 
● There can be no openings more than 19 inches; 
● The toprail must withstand at least 200 lbs. of force; the midrail must 
withstand 150 lbs. of force; 
● The system must be smooth enough to protect workers from cuts and 
getting their clothes snagged by the rail. 
● If guardrails are used around holes at points of access, like a ladderway, a 
gate must be used to prevent someone from falling through the hole, or be 
offset so that a person cannot walk directly into the hole. 

 
If your employer uses safety nets: 
 

● The nets must be as close as practicable under the 
working surface, but never more than 30 feet below; 
● The safety net must be inspected every week for 
damage; 
● Each net must have a border rope with a minimum 
strength of 5,000 lbs.; 
● The safety net must extend outward a sufficient 
distance, depending on how far the net is from the 
working surface (OSHA has a formula to follow); 

● The safety net must absorb the force of a 400-pound bag of sand dropping 
on to the net (“the drop test”); 
● Items in the net that could be dangerous must be removed as soon as 
possible. 

 
 

SOURCE: Construction Safety & Health Fall Hazards, Central New York COSH, 2007, OSHA grant 
product 



 

 



 

 

Personal Fall Arrest Systems Summary 
 
Personal fall arrest systems are one way to protect workers from falls. In general, workers must 
have fall protection when they could fall 6 feet or more while they are working. 
 
OSHA requires workers to wear a full-body harness, (one part of a Personal Fall Arrest System) 
when they are working on a suspended scaffold more than 10 feet above the working surface, or 
when they are working in bucket truck or aerial lift. Employers may also choose to use a 
Personal Fall Arrest System, instead of a guardrail, when workers are working on a supported 
scaffold more than 10 feet above the working surface. 
 
There are three major components of a Personal Fall Arrest System (PFAS):    
 

 

 

 
● the anchor and the 
anchorage connector 

● the connecting device, 
which is a lanyard or a 
retractable lifeline, with 
snaphooks 

● the full-body harness 

 
The following are some things to remember about personal fall arrest systems: 
 
1. A personal fall arrest system is made up of an anchorage, connecting device, and a full-
body harness. The connecting device may be a lanyard with snaphooks, or a self-retracting 
lifeline. A lanyard could also include a deceleration device. Make sure you are using components 
from the same manufacturer to ensure that the system works as it should. If not, any substitution 
or change must be evaluated or tested by a competent person to ensure that it meets the 
standard. 
 
2. Body belts cannot be used for fall arresting service. However, a body belt is allowed as part 
of a positioning system. A positioning system is one way to prevent falls from occurring. It 
involves equipment for keeping your body in a position where you are not able to fall. For all 
situations where you could actually fall, you need to wear a full-body harness. 
 
3. Your personal fall arrest system must be inspected for damage each time before you wear it. 
[If there are defects, or if someone has taken a fall using the equipment, it must be removed from 
service.] 



 

 

 
4. The attachment location of the body harness must be in the center of your back, near the 
shoulder level or above your head. 
 
5. Vertical lifelines or lanyards must have a minimum breaking strength of 5,000 lbs., and be 
protected against being cut or abraded. 
 
6. Each worker must be attached to a separate vertical lifeline. [There is a special exception 
when constructing elevator shafts.] 
 
7. The webbing, which is the materials used for ropes and straps of lifelines, lanyard and 
harnesses, must be made of synthetic fibers. 
 
8. An anchorage for workers’ personal fall arrest equipment must be independent of any 
anchorage used to support or suspend platforms, and it must be able to support at least 5,000 
lbs. per worker attached to it. 
 
9. Connectors must be made from steel or equivalent materials, with a corrosion-resistant 
finish and the edges must be smooth. 
 
10. D-rings and snaphooks must have a minimum tensile strength of 5,000 lbs. 
 
11. Snaphooks must be a locking-type (they are generally double-locking) and designed to 
prevent the snaphook from opening and slipping off the connector. 
 
12. Snaphooks cannot be directly connected to the webbing, rope or wire, to each other, to a 
D-ring to which another snaphook or other connector is attached, to a horizontal lifeline, or to any 
other object that could cause the snaphook to open. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Construction Safety & Health Fall Hazards, Central New York COSH, 2007, OSHA grant product



 

 

Preventing Ladder Falls - Construction Safety  
 
Why construction falls? 
 
Here area few basic facts about falls in construction: 
-- Every day, four construction workers die on the job.  
-- Falls are the most common cause of fatal injuries to 
construction workers.  
-- The consequences of a fall affect not only the 
worker, but also his or her family and community.  
-- Construction falls can be prevented. Contractors and foreman can do many things to organize 
the worksite to be safer for their employees. But workers themselves can also make some 
inexpensive, simple changes to the way they work that can save their lives. 
-- Ladders are one of the most common pieces of equipment on a construction site. But that 
doesn't mean they are safe. There are construction workers who are injured or killed falling from 
a height every day. Using ladders more safely is one way to start preventing falls at your work 
site. 
 
Set an example at work 
 
Your co-workers can learn a lot from you. At first, you might be the only one who is concerned 
with safety at your worksite. But over time, other workers will see that the foreman will give you 
the time you need to be safe. They will see how many little things add up to big effects on safety. 
And they will see how they, too, can help to make your worksite safer. 
 
So, set an example. Don't worry about being the first—they'll thank you for it later. 
 
How can I prevent a fall from a ladder? 
 
There are many ways you can prevent a fall from a ladder—here are just three suggestions to 
get you started. 
 
- Choose the right ladder for the job.  
- Tie the top and bottom of the ladder to fixed points when necessary.  
- Don't carry tools or other materials in-hand while climbing the ladder. 
 

1. Choose the right ladder for the job. 
 

– First you need to make sure that a ladder is the best equipment for what you need 
to do. Would scaffolding or a mechanical lift be better? 

– Many times, the ladder is the only physical support you have while you are 
working. If it fails, you can fall. That's why it is so important to find the right ladder 
when you do need to use one. The three main types of ladders—step ladders, 
straight ladders, and extension ladders—are used in different situations for 
different tasks. 

– Before you start using a ladder, ask yourself two questions. 
– Is the ladder long enough? It should be long enough for you to set it at a stable 

angle and still extend at the top to give you something to hold on to when you get 



 

 

on the ladder to descend. Setting the ladder at the right angle helps you keep your 
balance on the ladder. It also helps keep the ladder from falling backwards.  

• Make sure the ladder extends 3 feet (3 rungs; 0.9 meters) above the 
surface you will be working on.  

• Make sure the ladder is placed at a stable angle. For every four feet (1.2 
m) high the ladder is, the base should be 1 foot (.3 m) out from the wall  

• For example, if you will be working on a 10 foot-high roof (3 m), you need 
a ladder that is at least 14 feet (4.25 m) long. The base should be 2 ½ feet 
(.75 m) from the wall.  

– Is the ladder in good working condition? It shouldn’t be missing pieces or be 
cracked or otherwise damaged. Check the duty rating on extension ladders – is it 
high enough for the weight you will be putting on it? Longer ladders don’t always 
have higher duty ratings, so be sure to check. In construction, the most common 
ratings are: 

• Heavy Duty (I) supports up to 250 pounds (113 kg).  
• Extra heavy duty (IA) supports up to 300 pounds (136 kg).  
• Special duty (IAA) supports up to 375 pounds (170 kg).  
 

2. Tie the top and bottom of the ladder to fixed points when necessary: if it doesn’t 
extend 3’ above the landing, on slippery surfaces, and where it could be displaced by 
work activities or traffic. 
 

– Tie both sides of the top of the ladder to a fixed point on the roof or other high 
surface near where you are working. The bottom should be tied to a fixed point on 
the ground. Securing the ladder in this way prevents the ladder from sliding side-
to-side or falling backwards and prevents the base from sliding. 

– Tying the ladder off at the beginning of the day and untying it at the end will only 
take you about 5 minutes. It can make all the difference for your safety. If you 
need to move the ladder around, allow extra time for this important step, or 
consider using something else, such as a scaffold. 

 
3. Don't carry tools or other materials in-hand while climbing the ladder. 
 

– Take precautions when you are going up or down a ladder. Instead of carrying 
tools, boards, or other materials in your hands, use a tool belt, install a rope and 
pulley system, or tie a rope around your materials and pull them up once you have 
reached the work surface. Ask for help if you need to use more than one hand to 
pull them up.  

– Carrying tools or anything else in your hands as you climb the ladder can throw 
you off balance. When you climb a ladder, always use at least one hand to grasp 
the ladder when going up or down.  

 
 
 
Source: CDC/NIOSH in partnership with CPWR-The Center for Construction Research and Training, Hollywood, Health and Society, 
and the Spanish-language network Telemundo.



 

 

Scaffold Work Can Be Dangerous: Know the Basics 
of Scaffold Safety 
 
There are thousands of scaffold-related injuries – 
and about 40 scaffold-related deaths – every year in 
the U.S. If you are doing work on scaffolds, know 
how to work on them safely – it could save your life! 
 
Here are some rules about scaffolds that must be 
followed if you want to work safely: 
 
1. A competent person must be available to direct 
workers who are constructing or moving scaffolds. The competent person must also 
train workers, and inspect the scaffold and its components before every work 
shift, and after any event that could affect the structural integrity of the 
scaffold. The competent person must be able to identify unsafe conditions, and be 
authorized by the employer to take action to correct unsafe conditions, to make the 
workplace safe. And a qualified person, someone who has very specific knowledge 
or training, must actually design the scaffold and its rigging. 
 
2. Every supported scaffold and its components must support, without failure, 
its own weight and at least four times the intended load. The intended load is 
the sum of the weights of all personnel, tools and materials that will be placed on 
the scaffold. Don’t load the scaffold with more weight than it can safely handle. 
 
3. On supported scaffolds, working platforms/decks must be planked close to the 
guardrails. Planks are to be overlapped on a support at least 6 inches, but not more 
than 12 inches. 
 
4. Inspections of supported scaffolds must include: 

● Checking metal components for bends, cracks, holes, rust, welding splatter, 
pits, broken welds and non-compatible parts. 
● Covering and securing floor openings and labeling floor opening covers. 
 

5. Each rope on a suspended scaffold must support the scaffold’s weight and at 
least six times the intended load. 
 
6. Scaffold platforms must be at least 18 inches wide, (there are some 
exceptions), and guardrails and/or personal fall arrest systems must be used for 
fall protection any time you are working 10 feet or more above ground level. 
Guardrails must be between 39 and 45 inches high, and midrails must be installed 
approximately halfway between the toprail and the platform surface. 
 
7. OSHA standards require that workers have fall protection when working on a 
scaffold 10 or more feet above the ground. OSHA requires the following: 



 

 

● The use of a guardrail OR a personal fall arrest system when working 
on a supported scaffold. 
● BOTH a guardrail AND a personal fall arrest system when working on a 
single-point or two-point suspended scaffold. 
● A personal fall arrest system when working on an aerial lift. 
 

8. Your lifeline must be tied back to a structural anchorage capable of 
withstanding 5,000 lbs of dead weight per person tied off to it. Attaching your 
lifeline to a guardrail, a standpipe or other piping systems will not meet the 5,000 
lbs requirement and is not a safe move. 
 
9. Wear hard hats, and make sure there are toeboards, screens and debris nets in 
place to protect other people from falling objects. 
 
10. Counterweights for suspended scaffolds must be able to resist at least four 
times the tipping moment, and they must be made of materials that cannot be 
easily dislocated (no sand, no water, no rolls of roofing, etc.). [This would be 
calculated by the qualified person who designs the scaffold.] 
 
11. Your employer must provide safe access to the scaffold when a platform is more 
than two (2) feet above or below the point of access, or when you need to step 
across more than 14 inches to get on the platform. Climbing on cross braces is 
not allowed! Ladders, stair towers, ramps and walkways are some of the ways of 
providing safe access. 
 
12. All workers must be trained on: 

o how to use the scaffold, and how to recognize hazards associated with the 
type of scaffold they are working on; 

o the maximum intended load and capacity; 
o how to recognize and report defects; 
o fall hazards, falling object hazards and any other hazards that may be 

encountered, including electrical hazards (such as overhead power lines); 
and, 

o having proper fall protection systems in place. 
 

 
 
 
SOURCE: Construction Safety & Health Fall Hazards, Central New York COSH, 2007, OSHA grant 
product 

 



Retraining

Workers should be retrained if any of the following
conditions occur:
• An accident occurs during aerial lift use,
• Workplace hazards involving an aerial lift are

discovered, or
• A different type of aerial lift is used.

Employers are also required to retrain workers
who they observe operating an aerial lift
improperly.

What to Do Before Operating an
Aerial Lift
Pre-start Inspection
Prior to each work shift, conduct a pre-start
inspection to verify that the equipment and all
its components are in safe operating condition.
Follow the manufacturer’s recommendations
and include a check of:

Vehicle components
• Proper fluid levels (oil, hydraulic, fuel and

coolant);
• Leaks of fluids;
• Wheels and tires;
• Battery and charger;
• Lower-level controls;
• Horn, gauges, lights and backup alarms;
• Steering and brakes.

Lift components
• Operating and emergency controls;
• Personal protective devices;
• Hydraulic, air, pneumatic, fuel and electrical

systems;
• Fiberglass and other insulating components;
• Missing or unreadable placards, warnings, or

operational, instructional and control markings;
• Mechanical fasteners and locking pins;
• Cable and wiring harnesses;
• Outriggers, stabilizers and other structures;
• Loose or missing parts;
• Guardrail systems.

Do not operate any aerial lift if any of these
components are defective until it is repaired by a
qualified person. Remove defective aerial lifts
from service (tag out) until repairs are made.

Work Zone Inspections

Employers must assure that work zones are
inspected for hazards and take corrective actions
to eliminate such hazards before and during oper-
ation of an aerial lift. Items to look for include:

An aerial lift is any vehicle-mounted device used
to elevate personnel, including:
• Extendable boom platforms,
• Aerial ladders,
• Articulating (jointed) boom platforms,
• Vertical towers, and
• Any combination of the above.

Aerial lifts have replaced ladders and scaffolding
on many job sites due to their mobility and
flexibility. They may be made of metal, fiberglass-
reinforced plastic, or other materials. They may
be powered or manually operated, and are
considered to be aerial lifts whether or not they
can rotate around a primarily vertical axis.

Many workers are injured or killed on aerial lifts
each year.

OSHA provides the following information to help
employers and workers recognize and avoid
safety hazards they may encounter when they use
aerial lifts.

Hazards Associated with Aerial Lifts
The following hazards, among others, can lead to
personal injury or death:
• Fall from elevated level,
• Objects falling from lifts,
• Tip-overs,
• Ejections from the lift platform,
• Structural failures (collapses),
• Electric shock (electrocutions),
• Entanglement hazards,
• Contact with objects, and
• Contact with ceilings and other overhead

objects.

Training
Only trained and authorized persons are allowed
to operate an aerial lift. Training should include:
• Explanations of electrical, fall, and falling object

hazards;
• Procedures for dealing with hazards;
• Recognizing and avoiding unsafe conditions in

the work setting;
• Instructions for correct operation of the lift

(including maximum intended load and load
capacity);

• Demonstrations of the skills and knowledge
needed to operate an aerial lift before operating
it on the job;

• When and how to perform inspections; and
• Manufacturer’s requirements.

FactSheet
Aerial Lifts



• Drop-offs, holes, or unstable surfaces such as
loose dirt;

• Inadequate ceiling heights;
• Slopes, ditches, or bumps;
• Debris and floor obstructions;
• Overhead electric power lines and communica-

tion cables;
• Other overhead obstructions;
• Other hazardous locations and atmospheres;
• High wind and other severe weather conditions,

such as ice; and
• The presence of others in close proximity to the

work.

What to Do While Operating an Aerial Lift
Fall Protection:
• Ensure that access gates or openings are closed.
• Stand firmly on the floor of the bucket or lift

platform.
• Do not climb on or lean over guardrails or

handrails.
• Do not use planks, ladders, or other devices as a

working position.
• Use a body harness or a restraining belt with a

lanyard attached to the boom or bucket.
• Do not belt-off to adjacent structures or poles

while in the bucket.

Operation/Traveling/Loading:
• Do not exceed the load-capacity limits. Take the

combined weight of the worker(s), tools and
materials into account when calculating the load.

• Do not use the aerial lift as a crane.
• Do not carry objects larger than the platform.
• Do not drive with the lift platform raised (unless

the manufacturer’s instructions allow this).
• Do not operate lower level controls unless

permission is obtained from the worker(s) in the
lift (except in emergencies).

• Do not exceed vertical or horizontal reach limits.
• Do not operate an aerial lift in high winds above

those recommended by the manufacturer.
• Do not override hydraulic, mechanical, or

electrical safety devices.

Overhead Protection:
• Be aware of overhead clearance and overhead

objects, including ceilings.

• Do not position aerial lifts between overhead
hazards if possible.

• Treat all overhead power lines and communica-
tion cables as energized, and stay at least 10 feet
(3 meters) away.

• Ensure that the power utility or power line
workers de-energize power lines in the vicinity
of the work.

Stability in the Work Zone:
• Set outriggers on pads or on a level, solid

surface.
• Set brakes when outriggers are used.
• Use wheel chocks on sloped surfaces when it is

safe to do so.
• Set up work zone warnings, such as cones and

signs, when necessary to warn others.

Insulated aerial lifts offer protection from electric
shock and electrocution by isolating you from
electrical ground. However, an insulated aerial lift
does not protect you if there is another path to
ground (for instance, if you touch another wire).
To maintain the effectiveness of the insulating
device, do not drill holes in the bucket.

Standards that Apply
OSHA Standards:
29 CFR 1910.67, 29 CFR 1910.269(p), 29 CFR
1926.21, 29 CFR 1926.453, 29 CFR 1926.502.
American National Standards Institutes standards:
ANSI/SIA A92.2-1969, ANSI/SIA A92.3,
ANSI/SIA A92.5, ANSI/SIA A92.6.

Additional Information
OSHA has a variety of publications, standards,
technical assistance and compliance tools to help
you. OSHA also offers extensive assistance through
workplace consultations, grants, strategic
partnerships, state plans, training and education.
OSHA’s Safety and Health Program Management
Guidelines (54 Federal Register 3904-3916, January
26, 1989) detail elements critical to the development
of a successful safety and health program.

To file a complaint by phone, report an emergency,
or get OSHA advice, assistance, or products,
contact your nearest OSHA office or call us toll-free
at 1-800-321-OSHA (6742).

This is one in a series of informational fact sheets highlighting OSHA programs, policies or standards. It does not impose
any new compliance requirements. For a comprehensive list of compliance requirements of OSHA standards or regulations,
refer to Title 29 of the Code of Federal Regulations. This information will be made available to sensory-impaired individuals
upon request.The voice phone is (202) 693-1999; the teletypewriter (TTY) number is (877) 889-5627.

Occupational Safety
and Health Administration
www.osha.gov 1-800-321-6742

For assistance, contact us. We can help. It’s confidential.

DSG 4/2011
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Working Safely with Scissor Lifts

Scissor lifts provide a safe and reliable platform for workers to perform job tasks when used 
according to the manufacturer’s instructions. When not used properly, scissor lifts can present 
a serious hazard to workers. Employers are responsible for keeping workers safe. This Hazard 
Alert highlights specific hazards present in workplaces where scissor lifts are used and controls 
employers must implement to prevent injuries or fatalities. 

Introduction
Scissor lifts are work platforms used to safely 
move workers vertically and to different locations 
in a variety of industries including construction, 
retail, entertainment and manufacturing. Scissor 
lifts are different from aerial lifts because the lifting 
mechanism moves the work platform straight up and 
down using crossed beams functioning in a scissor-
like fashion. Although scissor lifts present hazards 
similar to scaffolding when extended and stationary, 
using scissor lifts safely depends on considering 
equipment capabilities, limitations and safe practices. 

Over a one-year period, OSHA investigated ten 
preventable fatalities and more than 20 preventable 
injuries resulting from a variety of incidents involving 
scissor lifts. OSHA’s investigations found that most 
injuries and fatalities involving scissor lifts were the 
result of employers not addressing: 

• Fall Protection •	 Stabilization • Positioning

How to Safely Use Scissor Lifts
Employers need to assess the worksite to identify all 
possible hazards in order to select the appropriate 
equipment for the task. 
Employers who use scissor 
lifts need to evaluate and 
implement effective controls 
that address fall protection, 
stabilization and positioning. 
Only trained workers 
should be allowed to use 

scissor lifts, and 
employers should 
make sure that 
those workers show 
that they can use a 
scissor lift properly. 
Safe scissor lift use 
includes properly 
maintaining the 
equipment, following 
the manufacturer’s 
instructions, 
providing workers 
training and needed 
personal protective 
equipment (PPE), and 
implementing safe 
work practices.

Fall Protection
Scissor lifts must have guardrails installed to prevent 
workers from falling (see 29 CFR 1926.451(g) or 29 
CFR 1910.29(a)(3)(vii)). 

Employers should train workers to:

• Check to see that a guardrail system is in place
before working on the scissor lift.

• Only stand on the work platform; never stand on
the guardrails.

• Keep work within easy reach to avoid leaning away
from the scissor lift.

Work 
Platform

Top Rail
Mid Rail

An example of a scissor lift.

http://www.osha.gov 
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Stabilization 
Employers should ensure that scissor lifts are stable 
and will not tip over or collapse. Some safe work 
practices to ensure safe, stable conditions for scissor 
lift use include:

•	 Follow the manufacturer’s instructions for safe 
movement—this usually rules out moving the lift in 
an elevated position. 

•	 Isolate the scissor lift or implement traffic control 
measures to ensure that other equipment cannot 
contact the scissor lift.

•	 Select work locations with firm, level surfaces away 
from hazards that can cause instability (e.g., drop-
offs, holes, slopes, bumps, ground obstructions, or 
debris).

•	 Use the scissor lift outside only when weather 
conditions are good. Scissor lifts rated for outdoor 
use are generally limited to wind speeds below 28 
miles per hour. 

Although rare, the collapse of scissor lifts can be 
prevented if employers: 

•	 Ensure that safety systems designed to stop 
collapsing are maintained and not bypassed.

•	 Never allow the weight on the work platform to 
exceed the manufacturer’s load rating. 

•	 Never allow equipment 
other than the scissor 
mechanism to be used to 
raise the work platform 
(e.g., using a forklift to lift 
the work platform).

•	 Keep the lift from being 
struck by other moving 
equipment on the 
worksite.

Caution: Wind Can Make Extended 
Scissor Lifts Unstable
During the Fall 2010 college football season, 
a student who was also an employee of the 
University of Notre Dame was killed while 
filming the school’s football team practice from 
a scissor lift. Reportedly, the untrained worker 
raised the lift over 39 feet to film the practice. 
The wind gusts that day were more than 50 
miles per hour. The high winds blew the lift 
over, killing the worker.

Positioning 
Positioning the scissor lift to avoid crushing or 
electrocution hazards is important for safe use. 

Crushing hazards are present in workplaces using 
scissor lifts and may expose workers nearby, even 
those not working on the scissor lift. 

Scissor lifts present crushing hazards similar to 
vehicles and other mobile equipment at worksites. 
Employers should train workers to be watchful when:

•	 A moving scissor lift is near 
a fixed object. 

•	 A moving vehicle and the 
scissor lift are operating 
closely. 

•	 The scissor lift passes 
under a fixed object, 
such as a door frame or 
a support beam. 

Positioning the scissor lift to 
avoid electrocution, arc flash, 
and thermal burns is important 
for safely using scissor lifts 
near energized power lines. 
Since electricity can arc or 
jump from the power line 
to the scissor lift or worker, 
electrocution can occur even if neither the scissor lift 
nor the worker touches the power line. 

Employers should use the following work practices to 
ensure that scissor lifts are safely positioned:

http://www.osha.gov 
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•	 Implement traffic control measures around the 
scissor lift to prevent other workers or vehicles from 
getting too close.

•	 Use ground guides when operating or moving the 
scissor lift around the workplace.

•	 Select work locations that do not approach 
electrical power sources (e.g., power lines, 
transformers) by at least 10 feet and that do not 
pose other overhead hazards (e.g., other utilities, 
branches, overhangs, etc.).

•	 If the job task requires work near an electrical 
source, ensure that the worker is qualified and has 
received the required electrical training. (29 CFR 
1910.269; 29 CFR 1910.333; 29 CFR 1926 
Subpart V).

Maintaining Scissor Lifts
Employers must regularly maintain scissor lifts to 
ensure that they are safe to use (e.g., prevent the 
lifting mechanism from collapsing). Manufacturer’s 
maintenance and inspection instructions will generally 
include how to:

•	 Test and inspect controls and components before 
each use.

•	 Ensure that guardrail systems are in good working 
condition.

•	 Verify that brakes once set will hold the scissor lift 
in position.

Training Workers
Employers must provide workers training on hazards, 
including how to work safely with or near scissor 
lifts. (29 CFR 1926.454). Training must, at a minimum, 
include: 

•	 Manufacturer’s instructions for operating the scissor 
lift vertically and while in transit.

•	 How to handle materials on the scissor lift, including 
weight limits.

•	 Other worksite hazards workers may encounter 
when working on a scissor lift (e.g., contact with 
electrical wires). 

•	 Reporting any equipment defects or maintenance 
needs.

OSHA Standards
Employers must comply with the following OSHA 
standards (29 CFR) to protect workers from hazards 
associated with scissor lifts.

General Industry
•	 1910.23 – Guarding Floor and Wall Openings 

and Holes
•	 1910.28 – Safety Requirements for Scaffolding
•	 1910.29 – Manually Propelled Mobile Ladder 

Stands and Scaffolds (Towers)
•	 1910.333 – Selection and Use of Work Practices

Shipyards
•	 1915.71 – Scaffolds or Staging 

Construction
•	 1926.21 – Safety Training and Education
•	 1926.451 – General Requirements
•	 1926.452 – Additional Requirements to Specific 

Types of Scaffolds
•	 1926.454 – Training Requirements

Additional Information
Many scissor lifts are covered under OSHA’s 
Scaffolding standard. For technical assistance, 
please refer to OSHA’s eTool and other resources 
on scaffolding.

The American National Standards Institute (ANSI) 
has standards for manufacturing, owning and 
operating scissor lifts. They can be found in ANSI 
A92.3-2006 (Manually Propelled Elevating Aerial 
Platforms) and A92.6-2006 (Self-Propelled Elevating 
Work Platforms).

•	 OSHA’s Fall Prevention Campaign
•	 Safety & Health Topics: Scaffolding, OSHA
•	 Scaffolding eTool, OSHA

How OSHA Can Help
OSHA has compliance assistance specialists 
throughout the nation who can provide information 
to employers and workers about OSHA standards, 
short educational programs on specific hazards or 
OSHA rights and responsibilities, and information on 
additional compliance assistance resources. 

Contact your local OSHA office for more information. 
OSHA’s On-site Consultation Program offers free 
and confidential advice for small and medium-sized 
businesses with fewer than 250 employees at a site 
(and no more than 500 employees nationwide) to help 
identify and correct hazards at worksites. On-site 
consultation services are separate from enforcement 
and do not result in penalties or citations. To locate the 
nearest OSHA Consultation office, visit: www.osha.
gov/consultation or call 1-800-321-OSHA (6742).

http://www.osha.gov 
http://www.osha.gov/stopfalls/index.html
http://www.osha.gov/SLTC/scaffolding/index.html
http://www.osha.gov/SLTC/etools/scaffolding/index.html
http://www.osha.gov/consultation
http://www.osha.gov/consultation


Workers’ Rights
Workers have the right to:

•	 Working conditions that do not pose a risk of 
serious harm. 

•	 Receive information and training (in a language 
and vocabulary the worker understands) about 
workplace hazards, methods to prevent them, and 
the OSHA standards that apply to their workplace.

•	 Review records of work-related injuries and illnesses. 
•	 File a complaint asking OSHA to inspect their 

workplace if they believe there is a serious hazard 
or that their employer is not following OSHA’s rules. 
OSHA will keep all identities confidential.

•	 Exercise their rights under the law without retaliation, 
including reporting an injury or raising health and 
safety concerns with their employer or OSHA. If a 
worker has been retaliated against for using their 
rights, they must file a complaint with OSHA as soon 
as possible, but no later than 30 days. 

For more information, see OSHA’s Workers page.

Contact OSHA
For questions or to get information or advice, to 
report an emergency, fatality, inpatient hospitalization, 
amputation, or loss of an eye, or to file a confidential 
complaint, or to request OSHA’s free on-site 
consultation service, contact your nearest OSHA 
office, visit www.osha.gov, or call OSHA at 1-800-
321-OSHA (6742), TTY 1-877-889-5627. 

Many states operate their own occupational safety 
and health programs approved by OSHA. States 
enforce similar standards that may have different 
or additional requirements. A list of state plans is 
available at www.osha.gov/dcsp/osp.

Disclaimer
This Hazard Alert is not a standard or regulation, and it creates no new legal obligations. It contains 
recommendations as well as descriptions of mandatory safety and health standards [and other regulatory 
requirements]. The recommendations are advisory in nature, informational in content, and are intended to 
assist employers in providing a safe and healthful workplace. The Occupational Safety and Health Act requires 
employers to comply with safety and health standards and regulations promulgated by OSHA or by a state with 
an OSHA-approved state plan. In addition, the Act’s General Duty Clause, Section 5(a)(1), requires employers to 
provide their employees with a workplace free from recognized hazards likely to cause death or serious physical 
harm. The mention of any non-governmental organization or link to its website in this Hazard Alert does not 
constitute an endorsement by OSHA or NIOSH of that organization or its products, services, or website.

U.S. Department of Labor

U.S. Department of Labor

www.osha.gov
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Safety and Health Information Bulletin

SHIB 03-24-2004, updated 2011

Suspension Trauma/ Orthostatic Intolerance

Purpose
This Safety and Health

Information Bulletin provides
employees and employers with
important information about the
hazards of orthostatic intolerance
and suspension trauma when
using fall arrest systems.  This
bulletin:

• describes the signs and symptoms of ortho-
static intolerance;

• discusses how orthostatic intolerance can
occur while workers are suspended follow-
ing a fall; and

• outlines recommendations for preventing
orthostatic intolerance, as well as recom-
mendations for worker training and
rescue.

Background
Orthostatic intolerance may be defined as “the

development of symptoms such as light-headedness,
palpitations, tremulousness, poor concentration,
fatigue, nausea, dizziness, headache, sweating,
weakness and occasionally fainting during upright
standing” [1,2].   While in a sedentary position,
blood can accumulate in the veins, which is com-
monly called “venous pooling,” and cause orthos-
tatic intolerance [3].   Orthostatic intolerance also
can occur when an individual moves suddenly after
being sedentary for a long time. For example, a
person may experience orthostatic intolerance when
they stand up quickly after sitting still for a long time.

A well-known example of orthostatic intoler-
ance is that of a soldier who faints while standing at
attention for long period of time.  The moment the
soldier loses consciousness, he or she collapses into
a horizontal position.  With the legs, heart, and brain
on the same level, blood is returned to the heart.
Assuming no injuries are caused during the collapse,
the individual will quickly regain consciousness and
recovery is likely to be rapid.

Venous pooling typically occurs in the legs due
to the force of gravity and a lack of movement.
Some venous pooling occurs naturally when a
person is standing.  In the veins, blood normally is
moved back to the heart through one-way valves
using the normal muscular action associated with
limb movement.  If the legs are immobile, then these
“muscle pumps” do not operate effectively, and
blood can accumulate.  Since veins can expand, a
large volume of blood may accumulate in the veins.

 This Safety and Health Information Bulletin is not a
standard or regulation, and it creates no new legal
obligations.  The Bulletin is advisory in nature,
informational in content, and is intended to assist
employers in providing a safe and healthful workplace.
The Occupational Safety and Health Act requires
employers to comply with hazard-specific safety and health
standards.  In addition, pursuant to Section 5(a)(1), the
General Duty Clause of the OSHAct, employers must
provide their employees with a workplace free from
recognized hazards likely to cause death or serious
physical harm.  Employers can be cited for violating the
General Duty Clause if there is a recognized hazard and
they do not take reasonable steps to prevent or abate the
hazard.  However, failure to implement any
recommendations in this bulletin, is not, in itself, a
violation of the General Duty Clause.  Citations can only
be based on standards, regulations, and the General Duty
Clause.

U.S Department of Labor
Occupational Safety and Health Administration
Directorate of Science, Technology and Medicine
Office of Science and Technology Assessment



An accumulation of blood in the legs reduces
the amount of blood in circulation.  The body reacts
to this reduction by speeding up the heart rate and in
an attempt to maintain sufficient blood flow to the
brain.  If the blood supply is significantly reduced,
this reaction will not be effective.
The body will abruptly slow the
heart rate and blood pressure will
diminish in the arteries.  During
severe venous pooling, the reduction
in quantity and/or quality (oxygen
content) of blood flowing to the
brain causes fainting.  This reduction
also can have an effect on other vital
organs, such as the kidneys [3].
The kidneys are very sensitive to
blood oxygen, and renal failure can
occur with excessive venous pooling.  If these
conditions continue, they potentially may be fatal
[3].

Description of Hazard
Orthostatic intolerance may be experienced by

workers using fall arrest systems.  Following a fall, a
worker may remain suspended in a harness.  The
sustained immobility may lead to a state of uncon-
sciousness. Depending on the length of time the
suspended worker is unconscious/immobile and the
level of venous pooling, the resulting orthostatic
intolerance may lead to death.  While not common,
such fatalities often are referred to as “harness-
induced pathology” or “suspension trauma.”

Unconscious/immobile workers 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 worker 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 condi-
tions, and the worker’s psychological state all may
increase the onset and severity of the pooling and
orthostatic intolerance [3,5].  Unless the worker 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 [3].
Recommended rescue procedures are outlined
below in the Conclusions and Recommendations
section.

Conclusions and Recommendations

Prolonged suspension from fall arrest systems
can cause orthostatic intolerance, which, in turn, can
result in serious physical injury, or potentially, death.
Research indicates that suspension in a fall arrest
device can result in unconsciousness, followed by

Faintness
Breathlessness
Sweating
Paleness
Hot Flashes
Increased Heart Rate

Nausea
Dizziness
Unusually Low Heart Rate
Unusually Low Blood Pressure
“Greying” or Loss of Vision

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

orthostatic intolerance:

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.

Inability to move legs
Pain
Injuries during fall
Fatigue
Dehydration

Hypothermia
Shock
Cardiovascular disease
Respiratory disease
Blood loss

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

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
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death, in less than 30 minutes [4].  To reduce the
risk associated with prolonged suspension in fall
arrest systems, employers should implement plans to
prevent prolonged suspension in fall protection
devices.  The plan should include procedures for:
preventing prolonged suspension, identifying orthos-
tatic intolerance signs and symptoms, and perform-
ing rescue and treatment as quickly as possible.

OSHA recommends the following general
practices/considerations:

• Rescue suspended workers as quickly as
possible.

• Be aware that suspended workers are at
risk of orthostatic intolerance and
suspension trauma.

• Be aware of signs and symptoms of
orthostatic intolerance.

• Be aware that orthostatic intolerance is
potentially life threatening.  Suspended
workers with head injuries or who are
unconscious are particularly at risk.

• Be aware of factors that can increase the
risk of suspension trauma.

Training
OSHA requires employers to train workers to

use fall arrest systems and other personal protective
equipment correctly while performing their 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 Requirements for Fall Protec-
tion).

Workers who wear fall arrest devices while
working, and those who may perform rescue
activities, should also be trained in:

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

• How orthostatic intolerance/suspension
trauma may occur;

• The factors that may increase a worker’s
risk;

• How to recognize the signs and symptoms
identified in this bulletin; and

• The appropriate rescue procedures
and methods to diminish risk while sus-
pended.

Rescue Procedures
Under 29 CFR 1926.502 (d) (Fall Protection

Systems Criteria and Practices), OSHA requires
that employers provide for “prompt rescue of
employees in the event of a fall or shall assure that
employees are able to rescue themselves.”  This
should include identifying rescue procedures that
address the potential for orthostatic intolerance and
suspension trauma.  Rescue procedures also should
address how the rescued worker will be handled to
avoid any post-rescue injuries.

Rescue procedures should include the follow-
ing contingency based actions:
• If self-rescue is impossible, or if rescue cannot

be performed promptly, the worker should be
trained to “pump” his/her 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.”

• Continous monitoring of the suspended worker
for signs and symptoms of orthostatic intoler-
ance and suspension trauma.

• Ensuring  that a worker receives standard
trauma resuscitation1 once
rescued.

• If the worker is unconscious,
keeping the worker’s air
passages open and obtain first
aid.

• Monitoring the worker after
rescue, and ensuring that the
worker is evaluated by a health-care profes-
sional.  The worker should be hospitalized when
appropriate.  Possible delayed effects, such as
kidney failure, which is not unusual in these
cases, are difficult to assess on the scene.
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