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openings.

WORKERS should take the following steps
to protect themselves from falls through
skylights and roof and floor openings:

Never sit on, lean against, or step on a
skylight or any covering placed over a
hole in a roof or floor. The material may
not support your weight.

Guard or securely cover all holes you
have created or uncovered before you
leave the work area. Other workers
might not notice an uncovered hole
and fall through.

Ask your supervisor for safety pro-
cedures to follow when covering or
guarding a hole.

Obtain fall protection information from
your employer or from the Occupa-
tional Safety and Health Administration
(OSHA) office (call 1-800-321-6742
or visit www.osha.gov).

Always use a personal fall arrest sys-
tem (PFAS) that includes a full-body
harness, lanyard, connectors, and ap-
propriate anchorage points (tie-offs)
when working over an unguarded or
uncovered opening more than 6 feet

Please tear out and post.

WARNING!

Fatal falls and serious injuries may result from inadequate guard-
ing and fall protection for work around skylights and roof and floor

above a lower level—for example,
while you are installing a skylight or
ventilation unit in an opening that can-
not be guarded or covered.

If you use a PFAS, inspect it daily and
report any damage or deficiencies to
your supervisor. Tie off only to those
anchorage points that your employer
has identified as safe.

Immediately tell your supervisor about
any unguarded skylights, roof or floor
openings, or other fall hazards in your
workplace.

Participate in all safety and heath train-
ing programs offered by your employer.

Follow safe work practices identified by
your employer.

Ask your employer for instructions if
you do not know how to perform your
job safely.

If you are under age 16, do not per-
form any type of construction work; if
you are under age 18, do not perform
roofing work (including repair work)
in any nonagricultural work setting.
Note that certain exemptions exist

Distribute copies to workers.



for student learners and apprentices.
For more information about Federal
child labor laws, visit www.dol.gov/
dol/topic/youthlabor/index.htm; or call
1-866—4—-USADOL. For links to State
labor offices, visit www.ilsa.net or
www.youthrules.dol.gov/states.htm; or
call 1-866—4-US—-WAGE.

EMPLOYERS should take the following
measures to help prevent worker injuries
and fatalities from falls through skylights
and roof and floor openings:

m Develop, implement, and enforce a
comprehensive, written fall prevention
program that, at a minimum, complies
with applicable OSHA fall prevention
standards.

®m Assign a competent person® to inspect
the worksite before work begins to
identify fall hazards and to determine
the appropriate fall prevention system
for workers.

® For work around skylights and roof
and floor openings, require, provide,
and ensure the use of appropriate fall
prevention systems that use one of the
following:

1. Covers or screens
2. Railings or guardrails

3. PFAS, including a full-body harness,
lanyard, connectors, and appropri-
ate anchorage points (tie-offs)

*According to OSHA, a competent person is one
who (1) can identify existing and predictable
hazards in the surroundings or working conditions
that are unsanitary, hazardous, or dangerous to
workers, and (2) is authorized to take prompt
corrective measures to eliminate them [29 CFR
1926.32].

m Conduct periodic scheduled and un-

scheduled inspections to ensure that
the fall prevention system is used and
maintained correctly and provides ad-
equate protection against falls.

®m Train workers to recognize fall hazards

associated with working near skylights
and roof and floor openings.

®m Train workers in the correct fall preven-

tion procedures they are to follow.

® Comply with child labor laws. Do not per-

mit workers under age 16 to perform any
type of construction work. Do not permit
workers under age 18 to perform roof-
ing work (including repair work) in any
nonagricultural work setting. Note that
certain exemptions exist for student
learners and apprentices. For informa-
tion about Federal child labor laws,
visit www.dol.gov/dol/topic/youthlabor/
index.htm; or call 1-866—4—-USADOL.
For links to State labor offices, visit
www.ilsa.netor www.youthrules.dol.gov/
states.htm; or call 1-866—4-US—WAGE.
Information about OSHA regulations
that apply to workers of all ages is avail-
able at www.osha.gov.

For additional information, see NIOSH Alert: Prevent-
ing Falls of Workers through Skylights and Roof
and Floor Openings [DHHS (NIOSH) Publication No.
2004-156. Single copies of the Alert are available free
from the following:

NIOSH—Publications Dissemination
4676 Columbia Parkway
Cincinnati, OH 45226—1998

Telephone: 1-800—-35-NIOSH (1-800-35-4674)
Fax: 513-533-8573 = E-mail: pubstaft@cdc.gov

or visit the NIOSH Web site at www.cdc.gov/niosh
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roof and floor openings.

The National Institute for Occupational
Safety and Health (NIOSH) requests
assistance in preventing injuries and
deaths from falls of workers through
skylights and roof and floor openings.
Recent NIOSH investigations suggest
that employers, workers, building own-
ers, skylight designers, and skylight
manufacturers may not fully recognize
or appreciate the serious fall hazards
associated with working near skylights
and roof and floor openings. As a re-
sult, skylights and roof and floor open-
ings may be left unguarded or uncov-
ered, and workers may be assigned to
work around these openings without
appropriate fall prevention measures
in place.

This Alert describes five deaths result-
ing from falls through skylights and
roof and floor openings. Recommenda-
tions are provided to help prevent simi-
lar deaths in the future.

The recommendations in this Alert
should be followed by (1) all building own-
ers and (2) all employers and workers at

WARNING!

Fatal falls and serious injuries may result from inadequate
guarding and fall protection for work around skylights and

worksites that may expose workers to
unguarded skylights and roof and floor
openings. In addition, skylight design-
ers and manufacturers should contrib-
ute to worker safety through improved
design and labeling of skylights. NIOSH
requests that safety and health profes-
sionals, government officials, industry
associations, unions, and editors of
trade journals bring the recommenda-
tions in this Alert to the attention of em-
ployers and workers.

BACKGROUND

Occupational fatalities caused by falls
remain a serious public health problem
throughout the United States. Data col-
lected by the Bureau of Labor Statistics
(BLS) Census of Fatal Occupational Inju-
ries indicate that falls are one of the lead-
ing causes of traumatic injury death in the
workplace, accounting for 13.7% of such
deaths (808 of 5,900) in 2001. During that
year, 23 workers died in falls through sky-
lights, 11 died in falls through existing roof



openings, and 24 died in falls through ex-
isting floor openings. Most of these deaths
occurred in the construction industry [BLS
2002a].

Data from the BLS Survey of Occupational
Injuries and lllnesses show that during
1999, nearly 300,000 workers in private
industry sustained injuries involving days
away from work as a result of falls. In
1999, an estimated 80 workers were in-
jured in falls through skylights, 100 in falls
through existing roof openings, and 617 in
falls through existing floor openings. Most
injuries occurred in construction, though
many injuries occurred in other industries
such as manufacturing, retail trade, and
services [BLS 2002b].

During the 1980s, NIOSH attempted to
prevent work-related falls by targeting
falls from elevation for in-depth investiga-
tion through its Fatality Assessment and
Control Evaluation (FACE) program. The
goal of the investigations conducted under
FACE is to identify factors that contribute
to work-related fatalities and provide rec-
ommendations for preventing such events
in the future. In 1989, NIOSH published an
Alert entitled Preventing Worker Deaths
and Injuries from Falls through Skylights
and Roof Openings. The Alert identified
unguarded skylights and roof openings as
fall hazards and offered strategies for fall
prevention [NIOSH 1989a].

The present Alert updates the 1989 pub-
lication and emphasizes that workers,
including young workers, remain at risk of
falling through skylights and roof and floor
openings. The focus in the updated Alert is
on increasing efforts to identify fall hazards
and implement prevention measures for
reducing serious injuries and fatal falls.

CURRENT STANDARDS

Occupational Safety and Health
Administration (OSHA)

OSHA has developed standards to pre-
vent workers in general industry and in
construction from falling through skylights
and roof and floor openings. The OSHA
General Industry Standard requires that
“‘every skylight floor opening and hole
shall be guarded by a standard skylight
screen or a fixed standard railing on all
exposed sides” [29 CFR* 1910.23(a)(4)].
OSHA also requires that skylight screens
meet the following standards:

Skylight screens shall be of such construc-
tion and mounting that they are capable of
withstanding a load of at least 200 pounds
applied perpendicularly at any one area
on the screen. They shall also be of such
construction and mounting that under ordi-
nary loads or impacts, they will not deflect
downward sufficiently to break the glass
below them. The construction shall be of
grillwork with openings not more than 4
inches long or of slatwork with openings
not more than 2 inches wide with length
unrestricted [29 CFR 1910.23(e)(8)].

If a fixed railing is used instead of a screen,
OSHA requires the following:

A standard railing shall consist of top rail,
intermediate rail, and posts, and shall have
a vertical height of 42 inches nominal from
upper surface of top rail to floor, platform,
runway, or ramp level. The top rail shall be
smooth-surfaced throughout the length of
the railing. The intermediate rail shall be
approximately halfway between the top rail
and the floor, platform, runway, or ramp.
The end of the rails shall not overhang the

*Code of Federal Regulations. See CFR in references.

Skylights and Roof and Floor Openings



terminal posts except where such over-
hang does not constitute a projection haz-
ard [29 CFR 1910.23(e)(1)].

In 1995, OSHA construction industry stan-
dards for fall protection were revised and
consolidated, and they are currently locat-
ed in OSHA's Subpart M—Fall Protection
[29 CFR 1926.500-503]. Workers must be
protected as follows:

Each employee on walking/working surfac-
es shall be protected from falling through
holes (including skylights) more than 6
feet (1.8 m) above lower levels by PFAS
(personal fall arrest system), covers, or
guardrail systems erected around such
holes [29 CFR 1926.501(b)(4)(i)].

Each of these systems is described in
detail in 29 CFR 1926.502. The follow-
ing paragraphs have been reproduced
from the OSHA standards to summarize
these systems. The full text in the OSHA
standards should be used to ensure that
the fall protection system selected meets
all fall protection criteria and practice re-
quirements.

Personal fall arrest system [PFAS] means
a system used to arrest a worker in a fall from
a working level. It consists of an anchorage,
connectors, a body belt or body harness,
and may include a lanyard, deceleration
device, lifeline, or suitable combinations of
these. As of January 1, 1998, the use of a
body belt for fall arrest is prohibited [29 CFR
1926.500(b)].

Anchorages used for attachment of per-
sonal fall arrest equipment shall be in-
dependent of any anchorage being used
to support or suspend platforms and ca-
pable of supporting at least 5,000 pounds
(22.2kN) per employee attached, or shall
be designed and used as follows:

Skylights and Roof and Floor Openings

(i) as part of a complete personal fall arrest
system which maintains a safety factor of
at least two; and (ii) under the supervision
of a qualified person [29 CFR 1926.502(d)

(15)(i)(i)]-

Covers. Covers located in roadways and
vehicular aisles shall be capable of sup-
porting, without failure, at least twice the
maximum axle load of the largest vehicle
expected to cross over the cover [29 CFR
1926.502(i)(1)].

All other covers shall be capable of sup-
porting, without failure, at least twice the
weight of employees, equipment, and ma-
terials that may be imposed on the cover
at any one time [29 CFR 1926.502(i)(2)].

All covers shall be secured when installed
so as to prevent displacement by the
wind, equipment, or employees [29 CFR
1926.502(i)(3)].

All covers shall be color coded, or they
shall be marked with the word “HOLE” or
“COVER’” to provide warning of the haz-
ard. Note: this provision does not apply to
cast iron manhole covers or steel grates
used on streets or roadways [29 CFR
1926.502(i)(4)].

Guardrail system means a barrier erect-
ed to prevent employees from falling to
lower levels [29 CFR 1926.500(b)].

(Note: See 29 CFR 1926.502(b)(1) through
(15) Guardrail systems, which details re-
quirements for the installation and use of
guardrails. Selected paragraphs that de-
scribe requirements when guardrail sys-
tems are used around holes are included
below.)

When guardrails are used at holes, they shall
be erected on all unprotected sides or edges
of the holes [29 CFR 1926.502(b)(11)].



When guardrails are used around holes
used for the passage of materials, the
holes shall have not more than two sides
provided with removable guardrail sections
to allow the passage of materials. When
the hole is not in use, it shall be closed
over with a cover, or a guardrail system
shall be provided along all unprotected
sides or edges [CFR 1926.502(b)(12)].

When guardrails are used around holes
that are used as points of access (such as
ladderways), they shall be provided with a
gate or be so offset that a person cannot
walk directly into a hole [29 CFR 1926.502

(b)(13)].

(Note: This Alert addresses the prevention
of falls through skylights and roof and floor
openings. Other fall prevention systems
may be more protective for other fall haz-
ards.)

Fair Labor Standards Act (FLSA)

The FLSA is the primary law governing
the employment of youths under age 18.
In addition to setting limits on the types
of work that youths under age 16 can
perform, FLSA prohibits work for youths
under age 18 in occupations declared by
the Secretary of Labor to be especially
hazardous—Hazardous Orders. Youths
under age 16 are prohibited from working
in construction and manufacturing under
Child Labor Regulation No. 3 [29 CFR
570.33(a) and (f)(4)]. Hazardous Order
No. 16 (HO 16), Occupations in Roofing
Operations, prohibits workers under age
18 from performing roofing work (including
repair work) in nonagricultural industries,
but it does not prohibit workers under
age 18 from installing skylights [29 CFR
570.67]. Some exemptions exist for stu-
dent learners and apprentices [DOL 2001].
Though no final action has been taken,
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the Department of Labor has proposed
amending HO16 to expand the ban from
all roofing occupations to include all work
performed on a roof [64 Fed. Reg. 67130
(1999)]. NIOSH supports this amendment
based on documented risks to youths on
roofs that are not limited to roofing opera-
tions [NIOSH 2000a].

The following cases were investigated by
the NIOSH FACE program and NIOSH-
supported State-based FACE programs.
The cases were selected to represent
a variety of falls through skylights and
other roof and floor openings. Through
2002, the FACE program investigated 43
fatal falls through skylights and roof and
floor openings. Complete FACE reports
are available on the NIOSH Web site:
www.cdc.gov/niosh/face/faceweb.html.

CASE REPORTS

Case 1—Fall through a skylight
during snow removal

A 43-year-old male laborer at a coatings
manufacturing company died after falling
though an unguarded, 3-foot-square sky-
light lens to a concrete floor 14 feet below
(Figure 1). The victim and a coworker
were clearing snow from the flat roof of
the building. The victim walked on the
roof through deep snow that completely
covered the skylights in that area of the
roof. He apparently failed to see the snow-
covered skylight and stepped onto its lens,
which broke under his weight. The victim’s
coworker, who was walking toward the op-
posite side of the roof, looked back toward
the location of the victim after hearing a
noise coming from that area. He saw the
broken skylight lens and called for help.

Skylights and Roof and Floor Openings



Figure 1. Snow-covered 3-foot-square skylight.

The skylight did not have a protective
screen, cover, or guarding around it [Wis-
consin Department of Health and Family
Services 1999].

Case 2—Fall through an unguarded
floor opening during construction

A 39-year-old, self-employed residential
construction contractor died after falling
through an unguarded floor opening and
onto the concrete footing 10 feet below
(Figure 2). He was framing the second
floor with two other workers and was in the
process of holding a level to the gable end
of the second-floor master bedroom when

Figure 2. Unguarded floor opening.

Skylights and Roof and Floor Openings

he apparently stepped back into one of
two floor openings built to accommodate a
chimney. Both the first and second floors
had been decked with plywood except
for the chimney floor opening. Each floor
opening measured approximately 4 feet x
5 feet [Massachusetts Department of Pub-
lic Health 1999].

Case 3—Fall through a fiberglass
roof panel during snow removal

A 62-year-old farmer died from injuries
sustained when he fell through a corru-
gated fiberglass panel used on the roof
of a pole barn to let light into the building
(Figure 3). On the day of the incident, the
farmer drove a tractor equipped with a
front-end loader next to the barn. He used
the loader bucket to climb onto the roof.
He walked up the slope of the roof until
he reached a rope tied into the roof vent.
Evidence suggests that he held the rope
in one hand as he pushed snow off the
roof. He stepped onto a snow-covered 3-
x 10-foot corrugated fiberglass panel that
broke, causing him to fall approximately
16 feet to the concrete floor below. The
fiberglass panel had not been guarded or
marked with a warning to indicate that it
covered a hole [Minnesota Department of
Health 1994].
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Figure . Fiberglass panel on metal roof (marked with an X).



Case 4—Fall through a roof open-
ing after a cover was unsecured
during construction

A 27-year-old carpenter died when he fell
through a roof opening to a concrete floor
13 feet below after partially unsecuring a
sheet of plywood used to cover the open-
ing. Nails had been removed from one side
of a 4- x 8-foot sheet of 5/8-inch plywood
that was placed over a 37- x 67-inch roof
opening for a heating, ventilating, and air
conditioning unit. Evidence suggests that
the victim removed nails from one side of
the plywood cover so that he could drop
an electric cord to the floor below, where
power outlets were available. He appar-
ently knelt down and leaned into the open-
ing with the plywood resting on his back to
look for someone below who would plug
the cord into an electrical outlet. While
kneeling, the victim either lost his balance
or the weight of the plywood caused him to
fall headfirst through the opening [NIOSH
1989b].

Case 5—Fall through a skylight
during roofing repair

A 14-year-old male laborer died from in-
juries he sustained when he fell through
the lens of a 56- x 24-inch, curb-mounted
skylight to a concrete floor approximately
12 feet below (Figure 4). Along with sev-
eral other day laborers, the victim and his
16-year-old brother had been hired by a
roofing contractor on the day of the inci-
dent to pull up and remove built-up roofing
materials from the flat roof of a one-story
wholesale florist shop. The victim had
been working for approximately 15 min-
utes pulling up roofing materials by hand
when he fell back onto a skylight lens that
broke under his weight. The skylight did
not have a protective screen, cover, or

o,

Figure 4. Rectangular skylight aftef it had been removed
from the roof and placed on the ground.

guarding around it, and the lens was not
marked with a warning against sitting or
stepping on it. The employer had assigned
the victim and his brother to roofing work
in violation of HO16 [NIOSH 2002].

CONCLUSIONS

These incidents suggest that employers,
workers, and building owners may not fully
appreciate or recognize the seriousness of
fall hazards associated with working near
unguarded skylights and roof and floor
openings. The NIOSH FACE investiga-
tions identified the following contributing
factors in these fall-through incidents:

B |nadequate safety programs and work-
er training

®m Failure to identify and eliminate fall
hazards or to provide an adequate fall
prevention system

® Removal of hole covers by workers

®m Failure to protect workers from fall haz-
ards during bad weather conditions

B |nappropriate task assignments for
young workers

Skylights and Roof and Floor Openings
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