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Abstract
NIOSH researchers are pioneering the study of musculoskeletal health as professional ergonomists. We examine physical
and social components of work environments to mitigate musculoskeletal injury risks. Part of our mission is to reduce the
burden of work-related musculoskeletal disorders (MSDs) through a focused program of research and prevention that
protects workers from MSDs, helps management mitigate related risks and liabilities, and helps practitioners improve the
efficacy of workplace interventions.

The purpose of this discussion panel is to disseminate research findings and recommendations (1) to practitioners to
interpret and apply the results of research to real-world problems, and (2) to inspire researchers to continue their efforts

to protect the millions of workers at risk.
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Using Workers’ Compensation
Systems to Conduct Surveillance and
Research on Musculoskeletal Disorders

Alysha R. Meyers, Steven J. Wurzelbacher, Michael P.
Lampl, Stephen J. Bertke, Steven J. Naber, Brian Chin, and
Marie Hayden

NIOSH, Cincinnati, OH

The NIOSH Center for Workers’ Compensation Studies
(CWCS) mission is to maximize the use of workers’ com-
pensation data and systems to improve workplace safety and
health (Utterback et al., 2014). Since its inception, the main
research partnership for CWCS has been with the Ohio
Bureau of Workers” Compensation (OHBWC), the largest of
the US statebased workers’ compensation funds.

We will be discussing results from several recent CWCS-
OHBWC studies related to reducing the burden of MSDs
caused by overexertion:

e Some projects analyzed workers’ compensation
claims data to describe and quantify trends in MSDs
by industry (Meyers et al., 2018; Wurzelbacher et al.,
2021), within specific work populations (Alexander
et al., 2021), or by diagnosis patterns.

e Machine learning methods used by CWCS quickly
and accurately identify incidents caused by overexer-
tion (Bertke et al., 2016).

e Other studies are evaluating the effectiveness of
OHBWC programs (such as funded intervention grants)
to prevent MSDs and other injuries (Wurzelbacher
et al., 2022; Wurzelbacher et al., 2023).

e A study examining factors that may reduce the impact
of MSDs by identifying effective secondary and ter-
tiary prevention strategies. This includes an analysis
of how access to chiropractic services impacts the
severity and cost of workers’ compensation claims for
common low back injuries.

Addressing Safety and Ergonomic
Hazards in the Seafood Industry
Tristan Victoroff

NIOSH, Spokane, WA

The NIOSH Center for Maritime Safety and Health Studies
(CMSHS) identifies priorities for safety interventions in
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maritime industries. This is done using epidemiologic analy-
sis, field observation, qualitative research methods, and
industry partner collaborations.

This presentation will discuss several examples of both
traumatic and chronic musculoskeletal injuries in maritime
workers. Data sources include US Coast Guard reports,
workers’ compensation claims, and trauma center records. A
new analysis of injury claims among commercial fishermen
in Alaska over a 20-year period described traumatic injuries
from winch entanglements by fishery, vessel gear type, and
winch type. The results highlighted the risk from deck
winches, mainly on purse seine vessels, and from anchor
winches across vessel types, but especially among drift gill-
net vessels. Other studies analyzing injury reports have
revealed a high burden of musculoskeletal injuries, particu-
larly to the upper limbs and trunk, among offshore and
onshore seafood processing workers, as well as commercial
fishermen. These results emphasize the need for ergonomic
hazard controls in these workforces. Currently, we are evalu-
ating a prototype for a handheld tool to aid in handling pack-
aged frozen seafood. The tool would prevent hand injuries
and other ergonomic hazards associated with unloading sea-
food boxes from motorized conveyors.

Resistance-type Exercise for
Occupational, Musculoskeletal, and
Aging Health

Brent A. Baker
NIOSH, Morgantown, WV

Common musculoskeletal disorders (MSDs) in occupational
settings include (1) overexertion and (2) chronic maladapta-
tion resulting from repetitive loading. Both of these MSDs
may result in significant weakness and decreased muscle
quality. These outcomes may manifest with long-term pain,
impaired mobility, and disability. Aging is associated with
decreased skeletal muscle function, mass, and quality. While
exercise is the most accessible and efficacious intervention
available, it is underutilized when prescribed to enhance
health span and treat chronic disease. Specifically, resis-
tance-type exercises maximize muscle performance, size,
and quality, which are critical for musculoskeletal health and
advancing age. Evidence for the diverse effectiveness of
exercise led the American College of Sports Medicine and
American Medical Association to launch the Exercise is
Medicine® initiative in 2007 focusing on translating scien-
tifically proven health benefits of exercise into the healthcare
system. However, there is still no consensus as to what an
age-specific prescription of resistance-type exercise is, or
how it yields an “optimal” systems (molecular to biome-
chanical) response that will benefit musculoskeletal health.
Thus, given the focus of the aging workforce as well as the
priority placed upon musculoskeletal health, providing

evidence for resistance-type exercise as a countermeasure,
which may serve as an underpinning for worker health and
quality of life, is essential.

Exoskeleton Use to Reduce
Musculoskeletal Disorders in
Healthcare Workers: Perspectives and
Challenges

Liying Zheng
NIOSH, Morgantown, WV

In this panel discussion, perspectives and challenges using
exoskeletons in safe patient handling will be presented and
discussed. Healthcare workers are at high risk of work-
related MSDs mainly caused by overexertion from manu-
ally handling patients. The rate of overexertion injuries for
hospital workers was twice the average across all indus-
tries (BLS, 2017). As current recommendations, Safe
Patient Handling and Mobility (SPHM) programs involv-
ing the use of mechanical equipment and safety procedures
have demonstrated significant reductions in the MSD rate
of healthcare workers. However, laws requiring SPHM
programs in healthcare exist in only 11 states and no fed-
eral legislation has been passed to mandate SPHM pro-
grams. In addition, certain specialized healthcare
settings—such as home healthcare, operating rooms, and
imaging facilities—present unique challenges to adopting
the SPHM programs. Emerging technology— exoskele-
tons—may be a useful intervention tool to help reduce the
risk of MSDs during patient handling and complement the
existing SPHM programs. We recognized current and
potential roles and applications of existing exoskeletons
and identified special features and requirements for future
exoskeleton products.

The Need for a Systems Approach to
Slip, Trip, and Fall Prevention in Mining

Mahiyar F. Nasarwanji
NIOSH, Pittsburgh, PA

Slips, trips, and falls pose a significant burden to the U.S. min-
ing industry (Weston et al., 2021) with nearly half of the non-
fatal incidents (46.8%) leading to a musculoskeletal disorder
(MSHA 2017-2021). The panelist will provide an overview of
recently completed research investigating environmental haz-
ards, ingress and egress from mobile equipment, and footwear
as they related to slips, trips, and falls. Research findings iden-
tified specific environmental hazards present in the mining
environment. This includes material contaminates and lig-
uids on the floor surface, and damage to stairs and ladders
(Nasarwanji et al. 2019). Research also highlighted that
egress from mobile equipment was more hazardous as
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compared to ingress. Equipment design, specific tasks, and
ground conditions contributed to the slips, trips, and falls
from mobile equipment ((Nasarwanji et al. 2018, Pollard
et al. 2019). Findings indicate that some occupations may
need boots replaced more often than others, however, boot
construction may be the limiting factor as compared to
increased slip risk (Whitson & Kocher 2019). Finally, no sig-
nificant differences were found between metatarsal boots
with safety toes as compared to safety toe boots when con-
sidering gait and walking up and down stairs (Kocher et al.
2020). When investigating individual elements of the work
system; including the person, task, environment, tools and
equipment, and the organization; there were explicit interac-
tions between the work system elements that affect the slip,
trip, or fall outcome. Although prevention efforts for each
element of the work system are useful considering the entire
work system elements together is likely to increase the
impact of slip, trip, and fall prevention. Future research for
slip, trip, and fall prevention in mining should adopt a mac-
roergonomic or work systems approach.

Health Hazard Evaluation Program -
How NIOSH Can Help You!

Jessica Ramsey
NIOSH, Cincinnati, OH

During this panel, NIOSH Health Hazard Evaluation (HHE)
Program staff will provide background information on the
NIOSH HHE Program, including who we are and what we
do. We will also discuss recent ergonomics-related HHEs.
The HHE Program was created by the Occupational Safety
and Health Act of 1970 and was granted authority to investi-
gate possible health hazards in the workplace under the act.
The HHE Program goals are to (1) provide assistance in
evaluating new and recurring workplace health hazards, and
(2) raise awareness of new and recurring workplace health
hazards and preventive measures based on health hazard
evaluation findings. Since its creation, the HHE Program has
responded to almost 17,000 requests from employers, unions,
and employees, and has completed almost 3,500 numbered
final reports.

The HHE Program has expertise in many areas, including
health hazard identification, exposure assessment, symptom
surveys, medical testing, and engineering controls. Our staff
has experience with many types of hazards including chemi-
cals, particulates, noise, biological agents, ergonomics, heat,
and stress.

Disclaimer

The findings and conclusions in this report are those of the authors
and do not necessarily represent the official position of the National
Institute for Occupational Safety and Health, Centers for Disease
Control and Prevention
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