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Construction is a high hazard industry with high rates of illnesses and injuries. The construction industry comprises not only
a wide range of activities involving residential and commercial building construction, but also heavy and civil engineering
construction, such as water and sewer lines, highways, and bridges. Specialty trades within the sector include masonry,
roofing, plumbing, electrical, drywall, painting, and more. [1] Construction also encompasses renovation and demolition of
existing structures, which can expose workers to many unknown safety and legacy health hazards such as asbestos and lead.

[2]

Construction jobs are dangerous, resulting in the highest number of fatalities and some of the highest fatality rates of all
industries. In 2019, the U.S. construction sector employed approximately 11.4 million workers with numbers still rising after
employment in the sector declined during the 2007-2008 economic recession. Over 90% of construction firms in the United
States employ 20 or fewer employees. These small businesses often do not have resources for safety and health
professionals and programs and they have a fatality rate that is approximately three times that of larger contractors. [3],[4]
Nearly 30% of the workforce is of Hispanic origin. [2]

This year marks the 50" anniversary of NIOSH and the 315t year of the NIOSH Construction Program. In 1970 when NIOSH
was created under the Occupational Safety and Health (OSH) Act, NIOSH did not have a formal construction program. In its
early years, NIOSH researchers addressed relevant construction issues through individual projects and activities overseen by
division management. Construction was included in many different surveillance activities and fatality investigations. Ongoing
construction-related research included development of analytical methods and engineering controls for measuring and
controlling construction hazards, such as silica and asphalt fumes.

In 1990, NIOSH launched its Construction Program when Congress authorized and provided NIOSH with $1 million in funds to
“develop a comprehensive prevention program directed at health problems affecting construction workers.” Subsequently,
Congress increased the budget the next four years, 1991-1995, to nearly $4.0 million to support and build the program.

Congressional funding allowed NIOSH to develop a cross-institute construction safety and health research program with
three components: NIOSH-wide intramural research and surveillance, a National Construction Center cooperative agreement,
and extramural research conducted at universities. From its inception, the program has partnered with industry and labor to
address construction-related injuries, illnesses and fatalities through a multidisciplinary ‘research-to-practice’ approach
relying on burden, need, and impact to identify and define research priorities. The Construction Program has also worked
closely with the OSHA, Directorate of Construction and actively participated on the Advisory Committee on Construction
Safety and Health (ACCSH) and the OSHA Construction Alliance Roundtable programs.

In 1990, CPWR—The Center for Construction Research and Training (CPWR) was awarded its first multi-year cooperative
agreement with NIOSH as the National Construction Center. CPWR is a non-profit (501(c)(3)) dedicated to reducing injuries,
illnesses, and fatalities in the construction industry through research, training, and service programs conducted in
partnership with industry stakeholders, health and safety professionals, academics, and key government agencies. CPWR was
created by the North American Building Trades Unions (NABTU), which is part of the American Federation of Labor and
Congress of Industrial Organizations (AFL-CIO). For the past 31 years, CPWR and NIOSH have closely collaborated and helped
to facilitate partnerships to make the industry safer and healthier for its workers.

The NIOSH Construction Program works closely with stakeholders on the NORA Construction Sector Council. The council is

comprised of academics, trade associations, employer groups, labor unions, insurance companies, NIOSH, other federal and
state agencies, CPWR, and numerous stakeholders with key interests and activities in the construction sector.
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A seminal NIOSH product involving construction sector research was the Engineering Control Guidelines for Hot Mix Asphalt
Pavers that was published in 1997. This document resulted from the collaborative efforts of industry, labor, and government
to protect the health of workers exposed to asphalt fumes during paving operations. The guidelines provided
recommendations for use of engineering controls that reduce highway asphalt fumes at the source (see image at right), and
industry partners agreed to make the controls standard on new equipment. [5]

Respirable crystalline silica (RCS) exposure is
associated with the development of silicosis, lung
cancer, chronic obstructive pulmonary disease,
and others. NIOSH conducts research to help
understand how silica risks can be mitigated or : o T
removed from the workplace, developing m | ,.L;Lﬁﬁiﬁtg_

engineering controls (e.g., using local exhaust P
ventilation in tuckpointing and concrete drilling Reduced Emissions from an Asphalt
operations) and other controls (e.g., spray Paver using Engineering controls

misting systems installed on crushing machines (before/after)

and conveyors) (See Figure on Asphalt Milling).

NIOSH and its partners also conduct extensive research around assessment to ensure
the availability of accurate methods for measuring RCS.[6] A significant portion of NIOSH
research on sampling and analytic methods, as well as engineering controls is referenced in the 2016 revised Occupational
Safety and Health Administration (OSHA) silica standard for construction. [7] Table 1 of the standard relied extensively on the
NIOSH engineering control research for RCS, listing 18 common construction equipment or tasks and effective dust control
methods for each (i.e., masonry saws, dowel drilling, milling machines, etc.).

Asphalt Milling Machines during a
NIOSH Field Evaluation

Highway and street construction workers are at a significant risk of fatal and serious nonfatal injuries while working in and
around road construction jobsites. Too often, they suffer a struck-by injury which is the leading cause of nonfatal injuries and
the second most common cause of fatalities among construction workers. These injuries occur when a worker is struck by a
moving vehicle, equipment, or by a falling or flying object. [8],[9]

NIOSH researchers developed a method for measuring areas around construction vehicles and equipment not seen from the
operator’s position (blind areas) and then designed diagrams for those areas. They worked with construction laborers and
others to develop internal traffic control plans, which reduce the risk of construction vehicles and equipment striking workers
on foot, including runovers and backovers. [10] Additionally, NIOSH developed, tested, and patented a proximity warning
system, which alerts equipment operators when they are nearing contact with another object. [11],[12] State departments of
transportation have implemented the warning devices in their highway building and improvement operations. In 2020 NIOSH
and its partners on the NORA Construction Sector Council held the first annual National Stand-down to Prevent Struck-by
Incidents. The event occurred during the first day of National Workzone Awareness Week.

Nail guns are also responsible for a large number of struck-by injuries to residential
construction workers and the public. There are nearly 37,000 emergency room visits per year
related to nail gun use including puncture wounds to the hands and fingers and sometimes
much more serious injuries. NIOSH researchers studied this issue and found that nail gun
trigger design was critical to reducing the number of injuries by as much as 50%. [13],[14]
Based on this research, NIOSH published the findings and subsequently cobranded a new
guidance document with OSHA recommending training and that sequential triggers be used.

Nail Gun Safety

A Guide for Constn

Working at height is dangerous, and for decades, falls have been the leading cause of death
and serious injury in construction. NIOSH studies aimed to improve safety in this area involve
innovative guardrail systems, ladders, mast climbers, aerial lifts, and fall protection harnesses.
In 2009, a new sizing structure was released for fall-arrest harnesses to better fit the diverse
sizes and shapes of construction workers, for both men and women. [15],[16]
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In 2012, the National Falls Prevention Campaign in Construction began as a partnership between NIOSH, OSHA, CPWR and
NORA. Given the frequency of falls, fall-related deaths, and nonfatal injuries in construction, the NORA Construction Sector
Council developed and led the National Campaign to Prevent Falls in Construction. It targets construction contractors, onsite
supervisors, and workers to address and reduce falls and fall-related injuries among construction workers nationally. A
central event within the campaign is the National Safety Stand-Down, a voluntary component led by OSHA, which gives
construction employers an opportunity to engage directly with their employees about hazards, protective methods, and the
company’s safety policies, goals, and expectations. Widespread engagement throughout the construction industry has been a
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consistent characteristic of the campaign.

Misjudging the ladder angle is a key risk factor for preventable falls from ladders. As a result, in 2013 NIOSH researchers
designed and developed the NIOSH Ladder Safety App for smart phones. [17]

During the COVID-19 Pandemic construction workers were
deemed essential. Questions were raised about the risks
construction workers face because of ongoing community
disease transmission. Construction workers could have an
increased risk of exposure to COVID-19 and other diseases,
particularly when work tasks required them to enter homes
or occupied worksites where they might come into close
contact with other workers or members of the public. NIOSH
developed guidance and other materials for construction
workers to protect themselves and slow the spread of
COVID-19. In addition to the new guidance, NIOSH partnered
with CPWR to host over 25 webinars that reached tens of
thousands of live and on demand viewers on a wide range of
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[18] National Safety Stand-Down Kick-off event, Washington, DC. [Credit
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NIOSH has taken a proactive approach to address many

construction safety and health issues by identifying partnership opportunities; and applying practical approaches to improve
safety, health, and well-being outcomes. The NIOSH Office of Construction Safety and Health is working across disciplines to
ensure that the construction industry is prepared for the future changes, while promoting innovative

solutions.

This blog is part of a series for the NIOSH 50th Anniversary. Stay up to date on how we're celebrating
NIOSH’s 50" Anniversary on our website.
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