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Through its research program, in close collaboration with

customers, universities, and researchers around the

world, the Liberty Mutual Research Institute for Safety

strives to accomplish its primary purpose, embodied in

the Liberty Mutual Creed:

With our policyholders we are

engaged in a great mutual enterprise.

It is great because it seeks to prevent

crippling injuries and death by removing the

causes of home, highway, and work accidents.

It is great because it deals in the relief of

pain and sorrow and fear and loss.

It is great because it works to preserve

and protect the things people earn

and build and own and cherish.

Its true greatness will

be measured by our

power to help people

live safer, more

secure lives.
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The 50th Anniversary of the Liberty Mutual
Research Institute for Safety provided a
unique opportunity to look back on the
Institute’s many contributions to occupa-
tional health and safety. From practical
innovations, such as machine safeguarding
and lifting guidelines, to injury exposure mea-
surement tools, such as the Horizontal Pull
SlipmeterTM and the Musculoskeletal Stress
Measurement KitTM, to the Workplace Safety
Index, which draws attention to the nearly
$50 billion annual economic burden of dis-
abling injuries in the U.S., the Institute’s work
continues to strengthen Liberty Mutual’s loss
prevention efforts and impact the broader
health and safety community.

This tradition of research continued in 2004
with new initiatives in the areas of slips
and falls and ladder safety and progress
on studies of powered hand tool use, restau-
rant worker injuries, and return-to-work

strategies. Our scientific output was high,
with a total of 78 accepted and published peer-
reviewed papers and participation at numer-
ous health and safety conferences. This work
contributed to the development of a wide
range of practical safety applications, from
guidelines for slips and falls prevention, safe
ladder use, and knife sharpening, to supervi-
sor disability management training.

I want to thank the research staff for their
work investigating the causes of injury and
disability, the Loss Prevention Technical
Development and Support group for their
development of  practical service tools, and
our field Loss Prevention consultants, who
apply this knowledge to produce loss reduc-
tion outcomes with our customers. And
finally, I’d like to thank our customers whose
collaboration allows the achievement of our
mutual goal of helping people live safer, more
secure lives.

In June, I had the great honor of cutting the
ribbon in celebration of the 50th Anniversary
of the Liberty Mutual Research Institute for
Safety. Through that ceremony, we renewed
our commitment to all that the Institute em-
bodies, and we celebrated the expansion of
the facility from a 4,800-square-foot build-
ing 50 years ago, to a 93,000-square-foot
facility with 11 laboratories today.

That ceremony also served to recognize the
progress we’ve made within the Research
Institute. Within its walls, we studied and
helped prevent the causes of lifting injuries,
safeguarded construction sites, and revolu-
tionized ergonomics research. We improved
the safety of automobiles and taught drivers
how to control vehicles during skids. And we
created breakthroughs in prosthetics, and
saved children from the perils of riding esca-
lators. In short, we changed lives.

Our 50th Anniversary celebration was a brief
interlude in yet another highly productive and
successful year for the Institute.  As Dr. Tom
Leamon notes in his letter, we hosted a sci-
entific symposium on occupational injury,
welcomed visitors from more than a dozen
countries, continued our joint research ac-
tivities in China and Vietnam, and celebrated
the ten-year anniversaries of the Liberty
Mutual-Harvard Program and the Visiting
Scholar Program. We did all this while pro-
ducing 78 peer-reviewed papers.

Today, as always, nothing better represents
Liberty Mutual’s long-term commitment to
lowering the cost of risk and providing ser-
vice to our customers than the Liberty Mutual
Research Institute. I look forward to many
more years of contributions from the Insti-
tute, as it assists Liberty Mutual in its mission
of helping people live safer, more secure lives.
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It is hard to imagine a more eventful year than
2004 – the 50th Anniversary of the Liberty
Mutual Research Institute for Safety. In
celebration, we hosted a series of events in-
cluding a scientific symposium, an open
house, and the dedication of our new facility.
We also launched several studies, welcomed
visitors from more than a dozen countries,
and forged new paths in Vietnam and China.

In June, we hosted The Hidden Burden of
Occupational Injury, a day-long international
scientific symposium focused on the per-
sonal, business, and societal impact of
work-related injuries. The event drew more
than 125 participants, including world
leaders in occupational safety and health.
Presentation topics included overexertion as
a major loss source, slips and falls prevention,
rehabilitation and return to work, and the
global significance of unintentional injury.

Attendees joined Liberty Mutual staff and lo-
cal government and business representatives
for an open house and a tour of our new state-
of-the-art laboratories. They learned about
our latest research capabilities, and joined
Liberty Mutual Chairman, President, and
CEO Edmund Kelly and me in dedicating
the new facility (photo, right).

Amidst the year’s activity, our research fo-
cus remained strong. We began studies of
construction falls from heights and the role
of gait adjustments in fall prevention, and
continued studies of powered hand tool use,
restaurant worker injuries, and ladder-
related falls. We completed investigations on
the effects of training on safety symbol com-
prehension and early disability risk factors for
occupational low back pain.

As we reached another milestone, the ten-year
anniversaries of the Liberty Mutual-Harvard
Program and the Visiting Scholar Program,
we continued our collaborative efforts abroad.
In China, we participated in high-profile

work safety conferences and made significant
progress on joint research with partners at
Fudan and Tsinghua Universities. With the
Vietnam National Institute of Occupational
and Environmental Health and the Vietnam
Occupational Health Association, we laid the
groundwork for a study of work-related
injury reporting in Vietnam.

In this report, we  provide a look back at the
rich history of the Research Institute (see
page 5). I hope you will enjoy reading about
Liberty Mutual’s pioneering efforts to im-
prove worker safety and will see that the
mission of those early years remains
unchanged – to conduct scholarly research
aimed at reducing occupational injuries
worldwide.

Tom B. Leamon, Ph.D.

Vice President

Director of the Liberty Mutual

Research Institute for Safety

Liberty Mutual Chairman, President, and CEO Edmund F.

Kelly and Research Institute for Safety Director Dr.

Tom B. Leamon at the dedication of the new facility.
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Fifty years ago, Liberty Mutual did something done by no
other insurer – it opened a facility dedicated to occupational
safety and health research. Built on 80 acres of farmland
in Hopkinton, Massachusetts, the original 4,800-square-foot
facility housed a small staff of scientists committed to
studying the causes and prevention of work-related accidents
and injuries.

From its humble beginnings, the Research Institute has
evolved into an internationally recognized, award-winning
enterprise with 25 researchers, 20 support staff members,
and 11 fully functioning, state-of-the-art laboratories. Its rich
history includes research milestones and safety innovations
that have helped to advance occupational safety and health in
the United States and abroad. At the same time, the Research
Institute furthered Liberty Mutual’s broader mission of
“helping people live safer, more secure lives.”

The following pages provide a detailed chronicle of the
Liberty Mutual Research Institute for Safety, from its earliest
days, before the Hopkinton facility existed, to the present.



The Early Years

Since its founding in 1912, Liberty
Mutual has demonstrated a stead-
fast commitment to workplace
safety.  The company’s first hired
employee, David
Beyer (right), was
an experienced
industrial safety
engineer. His ac-
cident prevention
department of-
fered customers
the help of train-
ed safety professionals as part of
their insurance coverage – an inno-
vative service concept in a time
when most companies could not
afford their own in-house safety
programs.  To further improve
workplace safety, Beyer produced
a safety handbook titled Industrial
Accident Prevention. This 400-page
text served as the premier guide-
book for industrial safety pro-
fessionals for more than a decade.

Eager to promote work-
place safety to a broader
audience, Beyer branched
out using the latest tech-
nology of the day – motion
pictures. Partnering with
Paramount Pictures in 1918,
he wrote and produced an
18-minute safety film, The
Outlaw, which featured safe-
ty hazard characters (right).

In 1920, Beyer wrote and produced
a more elaborate safety film, The
Hand of Fate. Used extensively by
Liberty Mutual’s loss prevention rep-
resentatives for customer training,
more than a quarter million plant
managers and employees viewed the
two films in the early 1920s.

Throughout the 1920s and 30s,
Liberty Mutual aggressively pushed
for customer
acceptance of
safety initia-
tives, such as
on-site first-
aid facilities
(right) and em-
ployee train-
ing in lifesav-
ing methods.
Behind the scenes, a handful of re-
searchers began exploring new ways
to reduce injuries on and off the job.
From the basement of Liberty
Mutual’s home office in Boston,
these researchers developed safety

innovations, investigated
occupational disease con-
trol, and made significant
contributions to the na-
scent health and safety
research community.

Among the many notable
early achievements were
specially designed indus-
trial machine guards to
protect factory workers



from losing or injuring hands and/
or fingers (above) and an emer-
gency escalator shut-off switch to
prevent serious injuries that oc-
curred when children’s shoes
caught under a moving escalator
step. These innovations were sig-
nificant – many of Liberty Mu-
tual’s machine guarding designs
eventually became national stan-
dards, and the shut-off switch
became a code requirement for all
escalators in 1960.

During the Depression era, Lib-
erty Mutual partnered with the
Harvard School of Public Health
to investigate the causes and

control of oc-
c u p a t i o n a l
diseases. In
1934, Liberty
M u t u a l
added a part-
time Harvard
faculty mem-
ber, Charles
W i l l i a m s ,
Ph.D. (left)

to Liberty Mutual’s Loss Preven-
tion group. These early events
set the stage for a faculty and
teaching exchange between the
two institutions that continues
to this day.

The initial Harvard collaboration
also marked the beginning of Lib-
erty Mutual’s long-held tradition
of peer-review publication – a
practice that exposes research to
the highest level of scientific scru-
tiny and ensures that findings are
available to all who wish to access
them. While early publications
p r i m a r i l y
focused on
industrial hy-
giene issues,
such as air
s a m p l i n g
(right) and
noise/radia-
tion control,
today the Research Institute
publishes findings across a broad
base of research areas, including
ergonomics, epidemiology, biome-
chanics, tribology (slips, trips, and
falls), and work systems design.

As Liberty Mutual moved ahead
with workplace safety and health
initiatives, it also recognized and
responded to work issues facing
individuals who had been injured
or become ill on the job. In 1943,
Liberty Mutual opened a medical
rehabilitation clinic in Boston (be-
low). The facility provided medical
staff and resources geared specifi-

cally to helping injured workers
return to a productive lifestyle.
This early milestone foreshadowed
later disability research efforts,
including field and laboratory in-
vestigations into ways to improve
safe and sustained return to work.

Liberty Mutual Research

Institute Opens

In 1954, Liberty Mutual opened
the Research Institute for Safety
in Hopkinton, Massachusetts, to
accommodate its growing research
program. The research facility
housed two main laboratories.
One was dedicated to investigat-
ing industrial accident hazards,
such as those associated with in-
dustrial machinery use and manual
materials handling. The other
laboratory fo-
cused on indus-
trial hygiene re-
search and field
services for the
control of dust,
vapors and noise
in industrial set-
tings. The staff
included Direc-
tor of Research, William S.
Frederick, M.D., Ph.D. (above), a
health physicist, a radiation special-
ist, three acoustical engineers,
and a supervisor of industrial hy-
giene field services. The new labo-
ratories enabled researchers to
expand their investigations into
several new research areas, includ-
ing automotive safety, ergonomics,
and rehabilitation.
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While the Research Institute con-
ducted its investigative programs,
it continued to forge ahead with
the development of safety innova-
tions, some of which had a major
impact on the broader community.

In the early 1950s, Liberty Mutual
partnered with Cornell University
to develop Survival Cars I (above)
and II. These prototype cars
helped illustrate to the world how
safety features such as collapsible
steering columns, arm and head-
rests, air bags, and seatbelts could
reduce crash-related injuries and
save lives. Seventeen of the then-
innovative features have since
become standard in all U.S. auto-
mobiles.

As an added component of its
driver safety program, the Hop-
kinton site added an outdoor,
instrumented driving track in
1959. Researchers used the track
to test new vehicle safety devices

and to conduct driver safety re-
search and training. Today this test
area facilitates the in-vehicle train-
ing segment of the Liberty Mutual
Decision Driving ProgramTM – the
first program of its kind operated
by an insurance company. Over
the years, thousands of commer-
cial vehicle driver trainers have
attended the award-winning pro-
gram (bottom left, one of the first
driver training classes).

In the 1960s, the Research In-
stitute worked with the Mass-
achusetts Institute of Technology
and Harvard Medical School to
develop the Boston ElbowTM  (be-
low) – the first battery-powered

prosthetic elbow to restore func-
tion to upper extremity amputees.
The Boston Elbow’s myoelectric
capabilities captured muscle sig-
nals from the skin surface to
control the speed and direction of
the limb, greatly improving
the quality of life for the
people who used it. Over
the years, Liberty Mutual
improved the original de-
sign, incorporating new
technologies and expanding
the Boston Elbow’s capa-
bilities. In 2001, Liberty
Mutual introduced the Bos-

ton Digital ArmTM, the first micro-
computer-based prosthetic elbow
on the market.

Research Breakthroughs

Under the leadership of Charles
R. Williams, Ph.D. (1961-1964),
and Allen Cudworth, Sc.D.,

(1965-1990,
left), Liberty
Mutual inves-
tigators forged
new directions
in occupation-
al health and
safety. Then,
as it is today,
manual mate-
rials handling
was the lead-
ing cause of

occupational injury in the United
States, comprising approximately
35 percent of all workers com-
pensation claims annually. Using
data collected from numerous
controlled studies of simulated,
industrial material handing tasks
(below), researchers produced
tables of maximum acceptable
weights and forces that workers
can lift, lower, push, pull, or carry
without excessive fatigue. These
tables resulted in widely accepted
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manual-handling task guidelines.
These guidelines help practitioners
design tasks to decrease the risk
of work-related injuries and
disabilities.

The data also formed the basis for
CompuTaskTM, an ergonomic
analysis software tool used today
by Liberty Mutual’s loss preven-
tion consultants to evaluate
manual-handling tasks. Research-
ers continue to make software
improvements including a module
for evaluating upper-extremity re-
petitive motion exposures.

Slips, trips, and
falls comprise
another lead-
ing cause of
occupational
injuries. The
U.S. Bureau
of Labor Sta-
tistics has re-
ported more
than 250,000

disabling injuries resulting from a
work-related slip, trip, or fall each
year since 1996. Even before such
statistics were available, Liberty
Mutual recognized the signifi-
cance of slips, trips, and falls as an
occupational hazard. In 1967, Lib-
erty Mutual researchers devel-
oped the first Horizontal Pull
SlipmeterTM (above),  a portable
device that measured the slipperi-
ness of floors and other walkway
surfaces. This tool gave safety
practitioners and researchers a way
to evaluate floor slipperiness and
devise prevention strategies. Early
slips and falls research included in-

vestigations of floor surface test-
ing methods and cleaning pro-
tocols. Today, research includes
tribological studies of the interac-
tion between shoes, contaminants,
and floor surfaces; biomechanical
investigations of human gait, sta-
bility, and motion patterns; and
cognitive studies of human per-
ceptions and decision-making
processes. Findings from these
studies provide a scientific basis
for workplace innovations that can
reduce the likelihood of a work-
related slip, trip, or fall.

During the 1980s, the Research
Institute broke new ground in
repetitive stress research. Re-
searchers began a series of con-
trolled experiments in which sub-
jects performed simulated light
assembly work, manual screw-
driving, and knife-cutting tasks.
The data from these experiments
helped to establish the  maximum
acceptable forces for repetitive
wrist motion with different wrist
postures and grips (below).

These studies also inspired the
later development of the Muscu-
loskeletal Stress Measurement
KitTM.  Patented in 1994, the kit
allows users to accurately evaluate
repetitive-motion hand tool expo-

sures.  Instrumented knives, pliers,
and screwdrivers transmit infor-
mation to a special computer that
plots the torque output exerted by
a worker. Researchers and practi-
tioners use the instrumented tools
to gather data for analysis with
CompuTask software to reduce
upper extremity injuries.

The 1990s – A Decade of

Change and Outreach

In the early 1990s, under the lead-
ership of Tom B. Leamon, Ph.D.,
C.P.E., (1991-
present, right),
the Research
Institute ex-
panded its lab-
oratory space
from 26,000 to
40,000 square
feet, and in-
creased its re-
search staff to
include 12 doctoral-level scien-
tists. These changes brought the
Institute to a new level of scien-
tific productivity and visibility.

Over the next decade, the num-
ber of annual, peer-reviewed
publications more than doubled,
and the Institute increased its
presence at high-profile scientific
conferences. The scope of research
expanded to include epidemiologi-
cal studies of the causes and distri-
bution of workplace injuries, bio-
mechanical analyses of human
motion patterns, and investigations
of the physical, technological, and
organizational demands of work
environments.
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During this time, the Research
Institute established research alli-
ances with prominent universities
and health and safety institutions
around the world. In 1994, the In-
stitute formalized its long-term
collaborative relationship with the
Harvard School of Public Health

(HSPH) through the creation of
the Liberty Mutual-Harvard Pro-
gram in Occupational Safety and
Health (above, from left to right,
are Dr. Joseph Brain, HSPH; Karl
Jacobson, Liberty Mutual; Dr.
Harvey Fineberg, HSPH; and
Dr. Tom Leamon, Research Insti-
tute). The Program, created to ad-
vance occupational safety and
health, built upon the longstand-
ing teaching exchange between the
two organizations and includes
joint-research projects, symposia,
and global initiatives.

Also in 1994, the Institute initiated
the Visiting Scholar Program to
encourage collaboration with
other prominent universities.
Each year, the Institute selects a
senior research scientist to spend
three months at the Hopkinton
facility collaborating on an area of
mutual interest. Since its incep-
tion, the Program has hosted 11
senior researchers from eight dif-
ferent countries (see page 44). The

Program requires one, joint peer-
reviewed publication and fosters
the development of extended
relationships with the visiting
scholars’ home institutions. The
goal is to facilitate ongoing re-
search collaborations resulting in
scientific publications.

Other global scientific partner-
ships that emerged during the
1990s include the University of
Aberdeen in Scotland, the British
Health and Safety Laboratory, the
Finnish Institute of Occupational
Health, and the National Institute
for Occupational Safety and
Health.

As the Institute vastly expanded
its outreach and publication out-
put, it continued to produce in-
novations to enhance safety re-
search and practice. In 1997,

researchers pat-
ented the Whole
Body Vibration
Meter™ (left), a
portable device
used to measure
worker exposure
to vibration dur-
ing heavy vehicle
operation as well
as other indus-
trial tasks. The

meter enables service providers to
collect multi-axis vibration mea-
surements and compare this data
to nationally accepted standards.

In 1998, Institute researchers de-
veloped the first field measure-
ment system of its kind to analyze
the entire profile of a lifting task

from start to finish.  The system,
called VidLiTeCTM (below), accu-
rately determines forces on vari-
ous joints of the body (including
the lower back)during lifting
that could lead to overexertion.
VidLiTeC requires only a video of
the worker performing the lift to

analyze the task and pinpoint ar-
eas of increased risk. The system
enables safety practitioners to col-
lect valuable information without
interfering with normal business
operations.

The Turn of the

Millennium and Beyond

In 1999, the Research Institute was
restructured to form the Center
for Safety Research and the Cen-
ter for Disability Research, two
separate but highly coordinated
entities. While the Center for
Safety Research maintains Liberty
Mutual’s strong focus on the
causes and prevention of occu-
pational accidents and injuries,
the Center for Disability Research
investigates the best ways to
promote successful return-to-
work outcomes when occupa-
tional injuries occur.

10



The same year, the Institute
formed a research partnership with
Fudan University – one of China’s
premier medical universities.
Through joint research, the col-
laboration seeks to increase the
understanding of occupational in-
jury in China. This was the first
of many collaborative efforts in
China, including joint research
with Tsinghua University’s re-
nowned Industrial Engineering
Department and co-sponsorship
of an annual China SafeWork
Forum  with China’s State Admin-

istration of Work Safety (SAWS).
(Dr. Tom Leamon and Mr. Shan
Chungchang, deputy director gen-
eral of SAWS, during a visit to the
Research Institute, above). Each
year, hundreds of Chinese busi-
ness, government, and academic
leaders attend the SafeWork
Forum  to discuss work safety and
occupational health and promote
improvement of work safety man-
agement methods in China.

In 2001, the Research Institute
formed the Quantitative Analysis
Unit (QAU) to conduct original
studies in occupational injury epi-
demiology, develop promising
design and analysis methods, and
to serve as a statistical resource
partner to the two Centers.  In ad-

dition to other workforce injury
and field studies, the QAU pro-
duces the annual Liberty Mutual
Workplace Safety Index, a ranking
of the leading causes of disabling
occupational injuries and illnesses
in the United States. The first re-
port of its kind, the Index provides
a valuable resource to researchers,
employers, and others dedicated to
workplace safety, enabling them to
identify the leading injury causes
and direct costs.

The Research Institute broke
ground for a major reconstruction
and addition in 2002. The new
91,000-square-foot facility, com-
prised of two separate buildings,
was constructed to better house
occupational safety and disability
research programs and staff, as
well as to better accommodate
visiting scientists. An 1,800-
square-foot biomechanics/motion
analysis laboratory (below), a re-
located and revamped upper
extremity laboratory, and a cen-

tralized, computerized telephonic
data collection system were among
the research capability enhance-
ments. Officially dedicated in the
spring of 2004 (above), the recon-
struction also included a new,
state-of-the art industrial hygiene
laboratory and a training facility
for Liberty Mutual’s senior loss
prevention consultants and per-
sonal, homeowner, and auto-
mobile insurance claims adjusters.

Today, Institute researchers main-
tain collaborative ties in a dozen
countries throughout the world
and are establishing new research
partnerships in Vietnam. Utilizing
their expanded environment to its
fullest potential, Research Insti-
tute scientists remain dedicated to
helping prevent injuries, illnesses,
and disabilities in the workplace,
at home, and on the road.
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The Center for Safety Research studies workplace accidents
and injuries using a multidisciplinary approach that combines
epidemiology, biomechanics, psychophysics, and other
scientific methods. In the laboratory and in the field, we
conduct studies across three interrelated domains: Injury
Research; Slips, Trips, and Falls; and Physical Work. Our
findings help us to identify strategies and guidelines for
improving occupational safety practices.

Once again, we produced the annual Workplace Safety Index,
an important tool used by industry and researchers to
pinpoint leading loss areas. We also completed a study of
the effects of training and memory on safety symbol
comprehension, a survey-based analysis of ergonomic
assessment tool use, a laboratory investigation of maximum
acceptable forces for females performing industrial pushing
tasks, and a study of the role of human perception in slips and
falls prevention.

Our researchers made progress on their data-based studies of
restaurant worker injuries and hospital worker slips, trips,
and falls. We also continued data analysis in our laboratory
investigations of powered hand tool use and ladder-related
falls. In new initiatives, we began a study of anticipatory
adjustment responses during human walking tasks and
preliminary work to investigate construction falls from heights.



The Research Institute investigates
the burden and causes of workplace
injuries by gathering and analyzing
occupational injury data from vari-
ous internal and external sources.
The findings from these epidemio-
logical studies help researchers and
practitioners identify critical areas
to address.

We also conduct field and labora-
tory studies to investigate the
underlying and often unseen causes
of work-related injuries. Our re-
search helps industry professionals
and researchers find ways to reduce
losses in the areas of greatest risk.

Restaurant Injury Analysis

In our ongoing study of disabling
injuries among restaurant industry
workers, we used Bureau of Labor
Statistics surveillance data to iden-
tify restaurant industry events and
exposures that lead to time away
from work. Our findings provide a
scientific basis for further research
and the development of recommen-
dations to help reduce such injuries.

We examined restaurant worker
injuries  resulting in time away from
work by body part, nature of injury,
exposure event, and source combi-
nations. Specifically, we looked at
frequency, incidence rate, and se-

verity (median days away from
work) for cases occurring in 1999.

Our findings indicated that sprains,
strains, and tears to the back and leg
were among the most frequent
disabling injuries, with incidence
rates of 22.7 and 6.5 per 10,000
workers, respectively. Hand and
finger lacerations were similarly
identified as high frequency inju-
ries, with incidence rates of 16.2 and
4.4 injuries per 10,000 workers,
respectively.

The data analysis also identified the
industry’s most severe injuries as
measured by the resulting days away
from work. Peripheral nerve wrist
disorders were the most disabling
injuries, with a median of 68 days
away from work, followed by frac-
tures of the foot (50 days), hand (49
days), and arm (15 days).

The most frequent disabling injury
events in the restaurant industry
included same-level falls to the
floor (25.3%), overexertion due to
lifting (15.3%), and contact with
hot materials (13%). When com-
bined with injury source data
(the object, substance, bodily mo-
tion, or exposure that directly pro-
duced or inflicted the injury), the
results suggest the importance of
interventions directed at slips, trips,
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and falls; overexertion from han-
dling bulk materials, cookware, or
dinnerware; and exposures to hot
materials and cutting instruments.

Slips, Trips, and Falls

Among Health Care Workers

We made progress on our long-
term field investigation of slips,
trips, and falls among health care
workers. A collaborative effort
with the National Institute for
Occupational Safety and Health,
the Finnish Institute of Occupa-
tional Health, and Johns Hopkins
School of Public Health, the study
examines the circumstances sur-
rounding hospital worker slips,
trips, and falls and seeks to assess
the contribution of identified tran-
sient risk factors.

To date, researchers have analyzed
the interview data of 90 health care
workers from seven participating
hospitals. Each of the workers had
reported a slip, trip, or fall to their
occupational health department.
Of the 90 workers interviewed,
77 were female, with an average
age of 47. Nearly half of the work-
ers were nurses and nursing
assistants, with the next largest
group made up of maids and
housemen.

According to the data, 78 of the
90 subjects interviewed reported
that they fell. Of these, 54 percent
fell after slipping, 35 percent fell

after tripping, and 10 percent fell
after slipping and tripping. When
asked to report the condition(s)
surrounding the injury event,
participants indicated that 36 per-
cent of the events involved liquid
contaminants (such as cleaning so-
lutions or water), while 53 percent
occurred at a transitional area (wet
to dry, one type of floor surface
to another, or uneven surfaces).
Seventy-three of the workers in-
terviewed reported that they were
injured. Of these, 28 percent re-
ported sprains, strains, and tears;
27 percent reported a contusion;
and 21 percent sustained soreness
or pain other than the back.

Researchers evaluated each poten-
tial transient risk factor by
comparing the exposure for each

worker at the time of their slip,
trip, or fall with the usual fre-
quency of exposure in the prior
work month. The preliminary
analysis indicated that health care
workers encountered contami-
nated floors, unfamiliar pathways,
rushing, carrying atypical loads,
and distraction more frequently at
the time of injury than in the prior
work month.

Workplace Safety Index

Since 2000, our researchers have
compiled and published annual in-
formation on the leading causes of
disabling U.S. workplace in-
juries and illnesses and their asso-
ciated costs. The first-ever ranking
of this kind, the Liberty Mutual
Workplace Safety Index helps

The 2004 Workplace Safety Index indicated overexertion,

same level falls, and bodily reaction had the fastest inflation-

adjusted cost growth of any injury cause groups.

Real Growth (1998-2002) Real Growth (2001-2002)

16.4%

3.8%

25.7%

28.7%

12.1%

6.5%
5.9%

11.8%

Overexertion Falls on

same level

Bodily reaction All causes

Cost Growth of Leading Injury Causes 1998-2002



researchers, employers, practitio-
ners, and others interested in
occupational health and safety
identify key areas of concern and
better focus their research and pre-
vention efforts.

The Workplace Safety Index is
compiled by applying Liberty
Mutual workers compensation
claims cost data to Bureau of Labor
Statistics disabling occupational
injury frequency estimates. The
relative proportions of the total
cost of each injury type are then
applied to national estimates of
the cost of workers compensation
from the National Academy of
Social Insurance. The 2004 Index
is based on 2002 data (the latest
year for which data are available)

and tracks leading injury causes
and their costs since 1998.

The 2004 Workplace Safety Index
indicated that the total burden
of disabling injuries in 2002 was
$49.6 billion. This represents an
increase of $2.7 billion since 2001
– a 6.5 percent growth in overall
costs (after adjusting for infla-
tion). The top ten leading causes
of workplace injuries remained
unchanged, with overexertion
claiming 26.6 percent of total
costs, followed by falls on same
level (12.5%), bodily reaction
(10.8%), falls to lower level
(9.2%), struck by object (8.9%),
repetitive motion (5.7%), highway
incident (5.2%), struck against
object (4.7%), caught in/com-

pressed by (3.8%), assaults (0.9%),
and all other (11.7%).

The top three categories (overex-
ertion, falls on same level, and
bodily reaction) accounted for 50
percent of the total costs in 2002,
or about $25 billion a year. These
three categories were also the fast-
est growing in terms of cost with
increases of 16.4, 25.7, and 28.7
percent, from 1998 to 2002, re-
spectively.

National Health

Interview Survey

We continued to investigate the
occupational injury experience of
more than 298,000 U.S. residents
who participated in the National
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Health Interview Survey (NHIS).
The household-based survey, re-
vised in 1997, provides improved
injury data, including information
on whether or not injuries are
work-related.  The survey updates
enable our researchers to identify
work-related injuries independent
of workplace reporting systems, so
that we can produce a more com-
prehensive analysis of occu-
pational injuries.

This year, we analyzed the impact
of non-fatal, medically-treated,
work-related injuries on the total
injury burden of working age
adults (18 to 64 years). Working
with colleagues at the National
Center for Health Statistics in
Maryland, we examined the results
of 113,614 household interviews
collected from 1997 to 1999.  Ac-
cording to our findings, the
civilian, U.S. adult population sus-
tained an estimated 19.4 million
total injury episodes annually, a
rate of 11.7 per 100 persons.
Among those employed at the
time of the interview (124 million
residents), 5.5 million work-
related injury episodes occurred
annually, a rate of 4.5 per 100 em-
ployed persons. For males, the
total injury rate was 40 percent
higher than that of females, and
their work-related injury rate was
double that of females. Injury rates
decreased with age for both work
and non-work injuries.

Most notably, our analysis re-
vealed that on-the-job injuries

accounted for nearly 30 percent
of all medically-treated injuries
to adults 18 to 64 years of age.
Occupational injury frequency es-
timates from the NHIS were
higher than previous reports that
were based on traditional work-
place reporting systems. This
finding confirms the value of
population-based data for improv-
ing occupational injury surveil-
lance.  In addition, it reinforces the
need to continually examine work-
place exposures as a means of
helping reduce the impact of all in-
juries on society.

Safety Symbol

Comprehension

We continued a multi-year inves-
tigation of the effects of age
and training on safety symbol
comprehension. Our earlier work
indicated that older adults (50 to
67 years) only understood 37
percent of the safety symbols pre-
sented compared to 52 per-
cent for younger adults (18 to 35
years). We also found that simple
training can dramatically improve
comprehension. Improved safety
symbol comprehension is bene-
ficial to employers and employees
because it reduces the likelihood
of a work-related injury.

Another way to enhance safety
symbol comprehension is to im-
prove upon the symbols them-
selves. Building upon earlier find-
ings that indicated older adults
understood fewer safety symbols

than their younger counterparts,
our researchers set out to de-
termine which safety symbol
characteristics were most prob-
lematic for the older group. Since
industry increasingly relies on
symbols to communicate safety
information, and the workforce
age is rapidly increasing, it is
important to gain a better under-
standing in this area.

In an examination of safety sym-
bol comprehension by 45 younger
adults and 47 older adults, we
found that the symbols best un-
derstood by both groups were
those that represented the human
form, or body parts, and illustrated
the consequences associated with
a particular hazard.  However, for
15 of the 31 symbols examined,
older adults demonstrated signifi-
cantly poorer comprehension.

Overall, younger subjects rated
the symbols as somewhat more
familiar and more easily under-
stood in isolation (without con-
text); however, this familiarity did
not completely account for the
age-related differences in compre-
hension. Furthermore, after train-
ing, comprehension differences
remained, despite the fact that
both age groups showed signifi-
cant improvements. An exception
was the symbol for “cancer-caus-
ing substance,” which both groups
rated as very difficult to under-
stand in isolation, but for which
the age-related effect was elimi-
nated by training. The symbol’s
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Simple training to improve safety symbol comprehension

benefits employers and employees because it reduces the

likelihood of a work-related injury.
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Our researchers conduct data, field, and laboratory studies

to investigate the underlying and often unseen causes of

work-related injuries.

use of an explicit retrieval cue (the
letter “C” for “cancer”) helped
older adults  overcome their ini-
tial comprehension difficulty.
These results suggest that older
adults’ ability to understand warn-
ing symbols may depend in part on
the effectiveness of symbols as
cues to knowledge.

Safety Feedback in the

Trucking Industry

One of the concerns in commer-
cial driving is that drivers who
spend long periods of time on the
road may not receive the type of
feedback from peers or supervisors
that could enhance their safety
performance. In order to increase
safety, some companies have
turned to in-vehicle technologies,
such as speed and mileage track-
ing devices and crash warning
systems. The use of in-vehicle
technologies offers an opportunity
for truck drivers to receive objec-
tive feedback. However, there has
been little scientific research to
validate the effectiveness of in-
vehicle technologies in accident
avoidance or to explore drivers’
concerns regarding monitoring
and feedback systems.

To evaluate the need for further
research on the use of in-vehicle
technologies, our researchers
hosted a series of focus groups
involving commercial truck driv-
ers, supervisors, managers, and
other experts. Among other issues,
the focus groups addressed atti-
tudes toward the use of in-cab
technology; potential benefits of
such technologies; and possible
restrictions, reservations, and con-
cerns. Using the information from
the focus groups, we developed
a questionnaire which was ad-
ministered to 198 long-haul truck
drivers. The questionnaire asked
drivers to comment on a variety
of topics, including the desire for
more information about their
driving performance; perceived
benefits and/or drawbacks of re-
ceiving feedback by technology;
preferred forms of technological
feedback;  as well as how, when,
and by whom feedback should be
presented.

An analysis of the data collected
in the field revealed that truck
drivers would like to receive more
feedback on driving performance,
and they would prefer to receive
it from supervisors or managers

rather than from technology.
However, most drivers were will-
ing to accept feedback provided
by technology if the program was
designed properly. The truck driv-
ers expressed no strong consensus
regarding the best form of receiv-
ing technological feedback.

Based on these findings we con-
cluded that feedback by in-vehicle
technologies is likely to be ac-
ceptable to drivers and should be
further researched. By providing
drivers with more feedback than
they currently receive, such tech-
nologies could meet an important
need. However, since truck driv-
ers preferred feedback from
supervisors or managers over
in-vehicle technologies alone,
these  technologies should be used
as a  supplement to human input.
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As the second leading cause of com-
pensable loss across all industries,
slips, trips, and falls remain a prior-
ity in occupational safety research.
Our researchers examine the con-
tributors to these events at both
the micro- and macroscopic levels.
We conduct tribological investiga-
tions of the interactions between
shoe and floor surfaces; biome-
chanical analyses of human gait,
stability, and motion patterns;
and cognitive studies of human
perceptions and decision-making
processes to better understand the
underlying factors leading to slips,
trips, and falls. Our research find-
ings form the scientific foundation
for innovations and safety protocols
designed to help reduce work-
related slips, trips, or falls and sub-
sequent injuries.

Accuracy of Perceived

Slipperiness and Stability

It is widely held that individual
perceptions of floor surface slip-
periness play a role in slips and
falls prevention; however, scientific
understanding of this notion is
limited. To assess the role of
perception in slips and falls preven-
tion, we conducted a study that
compared individual floor surface
slipperiness ratings to actual slip
distances.

We recruited 16 women and 15 men
to perform walking tasks under nine
conditions involving three floor
surfaces (plywood, DelrinTM, and
TeflonTM ) and three gait velocities
(1.52 m/sec, 1.78 m/sec, and 2.13
m/sec). Subjects wore standard
leather dress shoes with hard rub-
ber heels. The rear half of each shoe
heel was replaced with black Delrin
to produce small slips on the Delrin
and Teflon surfaces. A fall-arrest
harness was used to ensure safety.

For each ten-second trial, subjects
were asked to walk normally over a
floor surface and rate the surface
slipperiness based on the distance
that the foot slid. In some trials a
contaminant was used to produce
small slips. A rating of “0” repre-
sented slipperiness leading to a fall,
whereas a rating of “10” represented
no slipping. During each trial, re-
searchers measured actual slip
distances using a motion analysis
system to measure the displacement
of the heel during the slip, and a
Kistler forceplate to  identify the
moment of heel strike.

Our data indicated that mean heel
slip distances differed significantly
among floor surfaces (12.88 mm for
plywood, 15.06 mm for Delrin, and
17.43 mm for Teflon). While the
floor surface had a significant effect
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on slipperiness ratings (9.3 for the
plywood surfaces to 8.0 and 7.9 for
the Delrin and Teflon surfaces, re-
spectively), the effect of gait
velocity was not significant on ei-
ther rating.

Low correlations between the slip-
periness ratings and measured slip
distance for all subjects indicated
a weak relationship between the
variables. Based on this finding, we
concluded that subjective methods
alone may not be sufficient for
identifying hazardous situations.
However, subjective slipperiness
ratings could be used for an initial
floor surface assessment, with low
ratings indicating a need for fur-
ther investigation.

Potential Contributors to

Ladder Slips and Falls

We continued a multi-year inves-
tigation of the probable con-
tributors to slips and falls from
ladders, a major source of injuries
both in and out of the workplace.
Specifically, researchers  are exam-
ining slips that occur at the base
of a ladder when the required fric-
tion to support climbing exceeds
the available friction at the ladder
and floor interface.

Building upon last year’s analysis
of friction requirements during as-
cending tasks, we examined the
friction requirements during de-
scending tasks under the same

conditions of climbing speed,
ladder angle, body weight, and
type of top support. Additional
independent variables included the
direction and height of the climb.

As subjects climbed and descend-
ed at slow and fast rates, a force
plate measured the vertical and
horizontal forces at the bottom
of an inclined ladder (65 and
75 degrees). Sixteen subjects,
classified into three groups by
body weight (light, intermediate,
and heavy), performed 16 var-
iations of ladder climbing tasks.
Subjects wore harnesses as a safe-
ty precaution.

The results indicated that regard-
less of climbing direction, the
ladder’s inclined angle remained

the most critical factor affecting
the friction requirements at the
ladder base. A reduction of the lad-
der inclined angle (from 75 to 65
degrees) increased the friction re-
quired between the ladder base and
floor (74%on average) during
both ascending and descend-
ing. The required friction coeffi-
cient also increased as subjects
climbed higher or faster.

The study identifies critical risk
factors that practitioners should
consider when developing injury
prevention guidelines for workers
who use ladders. Instructions on
proper ladder setup, warnings on
the increased risk of climbing
higher, and reminders on the im-
portance of not rushing could help
reduce slips at the ladder base.

Researchers found that as ladder climbing speed increased,

the friction needed to prevent potential slipping increased.
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A Model to Estimate Slip,

Trip, or Fall Probability

The use of statistical models to
predict the likelihood of a slip, trip,
or fall is not a new practice. Re-
searchers use such models in the
laboratory to assess the probabil-
ity of a slip, trip, or fall for various
activities and conditions. Existing
models use measures of required
and available friction  to assess the
hazardousness of different tasks.

The required friction coefficient
represents the minimum friction
needed to support walking, while
the available friction coefficient
represents the maximum friction
that could be supported at the shoe
and floor interface without a slip.
The required friction is typically
measured with human subjects,
while the available friction is mea-
sured with mechanical devices.
When the required friction for an
activity exceeds the available fric-
tion at the interface, a slip is more
likely to happen.

Most statistical models supported
in the scientific literature compare
the mean friction values or use a
minimum threshold to represent
required friction. However, since
walking is a complex and dynamic
activity, such models are limited.
Our past research indicates that
available friction measured with
mechanical devices always has
random variations, even when
identical surfaces and conditions

are present. Based on these find-
ings, we know that the available
friction for a particular interface is
not constant, but has a stochastic
distribution.

Our researchers developed a new
model that incorporates formula-
tions for a general distribution in
the required and available friction.
We compared the results from this
model with results based on pre-
vious models. The results in-
dicated significant differences be-
tween our model and the other
models with respect to estimating
the probability of slip incidents. In
addition, significant limitations
were imposed on our model if the
stochastic nature of the friction
components was ignored.

Based on these results, we con-
cluded that models incorporating
the stochastic distribution to rep-
resent available and required
friction coefficients can more ac-
curately estimate the probability
of a slip or fall incident than exist-
ing models and should be further
explored.

Surface Roughness

Measurements

Safety researchers and practitio-
ners use friction measurements to
assess surface slipperiness for slips
and falls prevention. While we
know that surface texture affects
friction, we do not know which
surface characteristics are better

correlated with friction. This in-
formation would be beneficial for
understanding which types of sur-
faces are best to prevent slip and
fall accidents.

This year, we took an in-depth
look at surface waviness param-
eters and their correlation to
measured friction. We measured
the dynamic friction between
quarry tiles and a commonly used
shoe sole testing  material, Neolite,
under three different conditions
of contamination (glycerol and
water-by-weight: 50:50, 70:30,
and 85:15). The measurements
were correlated with the surface
parameters of the tiles, including
14 surface waviness parameters
and five surface roughness param-
eters. Researchers used three
different sampling lengths     (0.8,
2.5, and 8 mm) to obtain both
surface roughness and surface
waviness profiles.

We found that surface waviness
parameters may be better indica-
tors of friction than commonly
used surface roughness param-
eters. In particular, the surface
waviness parameters representing
average peak-to-valley height over
the sampling length, and surface
slope at the surface waviness level
(change in surface heights over a
unit distance) were good indica-
tors of surface friction. This was
especially evident when we used
high-viscosity liquid contaminants
or a short sampling length.



The results of this research activ-
ity help determine which sampling
length and surface parameters are
the best indicators of surface
friction on liquid-contaminated
surfaces. When selecting a floor
surface or monitoring an existing
floor, high values in these param-
eters signify a lower likelihood of
a slip, trip, or fall.

Based on further analyses we hy-
pothesized that the importance of
surface roughness versus surface
waviness on friction may depend
on the size of the contact area.  For
most non-conformable metallic
contacts, the contact area is small,
and the effect of waviness on the

contact is negligible; but for the
shoe and floor interface, the con-
tact area is usually much larger,
and contact is only made near
the crests of the surfaces.  We fur-
ther speculated that the amount of
deformation at the interface
may play a critical role in deter-
mining the importance of surface
waviness. Compared with metal-
lic contacts, the shoe materials
usually undergo a much larger de-
formation during contact. This
large deformation allows the shoe
to better conform to the floor sur-
face, and surface waviness can
contribute to friction (along with
surface roughness) by interlocking
at the interface.

These observations suggest that
surface waviness may be an impor-
tant characteristic affecting fric-
tion, and that when dealing with
shoe to floor interfaces, it could
be more important than surface
roughness.

Anticipatory Adjustment

Responses During Walking

Given adequate time, resources,
and information, most people can
adjust their walking pattern to ac-
commodate a slip, trip, or fall
hazard. Such adjustments, known
as anticipatory locomotor adjust-
ments (ALAs), help individuals
avoid injury. By examining how
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The importance of surface waviness in determining friction could depend on the size of

the contact area.  In a metallic contact, the effect of waviness may be negligible, but in a

shoe-to-floor interface, it may be more important.
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By examining how anticipatory locomotor adjustments

contribute to successful walking patterns, we can better

understand their role in slips, trips, and falls prevention.

ALAs contribute to successful
walking patterns, we can better un-
derstand their role in slips, trips,
and falls prevention.  The informa-
tion gained will ultimately help
industry reduce losses in this area.

Our researchers began a controlled
laboratory study to examine ALAs
during normal walking. Specifi-
cally, the study investigates how
individuals adjust gait parameters
and employ muscle recruitment
strategies to accommodate an ap-
parent slip, trip, or fall hazard.
Observing ALAs in a controlled
laboratory situation provides a
basis for understanding what hap-
pens when individuals encounter
slip, trip, or fall hazards in real-
life situations.

We recruited 30 subjects (15 male,
15 female) between the ages of 18
and 67 to participate in the study.
Each subject performed 50 walk-
ing trials at two self-selected paces.
Overhead lights projected small
and large targets on selected areas
of the runway to simulate an up-
coming hazard. On predetermined
passes, subjects were instructed to
step on the target with their left
foot and continue walking ap-
proximately five feet beyond the
target. During other trials, subjects
were asked to walk normally.

For each three-hour session, re-
searchers used a motion analysis
system to measure the subject’s
stride length and width, gait vel-
ocity, stance and swing duration
of each leg, and joint angles (hip,
knee, and ankle). EMG readings
were taken for the hip flexor/
extensor muscles, knee and ankle
joints, and erector spinae muscles.
Kinetic information at heel strike
was measured with a forceplate.
In addition, each trial was video-
taped to provide a visual of the
ALA’s motor output.

A preliminary data analysis indi-
cated a large variability in depend-
ent measures within and between
subjects for the same conditions.
ALAs began as early as three
strides (six steps) prior to hitting
the target or forceplate.  Adjust-
ments were spread out over
multiple strides.

During normal walking speeds,
adjustments were more subtle
than at a faster pace, and occurred
over a greater number of steps.
Subjects made small changes in
variables, such as stride length and
gait velocity, while maintaining a
relatively normal gait pattern.
During many of the faster trials,
subjects were not able to main-
tain a normal walking pattern.

This manifested itself, for ex-
ample, in large differences in swing
and stance phase durations (which
are typically equal), decreases in
gait velocity prior to hitting the
target, and extreme changes in
stride length.

These early findings suggest that
ALAs during normal walking vary
substantially, depending on the
conditions. Changes in gait pat-
tern were more apparent for the
smaller target size and faster speed.
However, regardless of the situa-
tion, individuals must have ample
time to perceive the hazard (rep-
resented by the target in this
experiment) and make numerous
ALAs in order to successfully
navigate the hazard.
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Common industrial tasks, such as
lifting, reaching, pushing, pulling,
carrying, and assembling often lead
to musculoskeletal overexertion –
the number one cause of occupa-
tional injury. Our researchers
investigate the physical demands
placed on human subjects as they
perform simulated industrial tasks
in a controlled laboratory environ-
ment. Through observation and
measurement of physical work
tasks, we increase our understand-
ing about the specific activities and
conditions that can lead to overex-
ertion. Loss prevention consultants
use our expanded knowledge to en-
hance worker safety by developing
and refining tools and guidelines,
and setting job limits. In addition,
we assess and refine existing  ergo-
nomic task assessment approaches
for their effectiveness and usability
in the field.

Maximum Acceptable

Weights for Female Workers

Our researchers completed a labor-
atory study of simulated industrial
lifting and lowering tasks per-
formed by female workers. The
study examined the effects of ver-
tical distance and box size on max-
imum acceptable weights (MAWs)
for lifting and lowering, and the
effects of height on lowering. The

findings will be used to redesign
existing manual materials handling
guidelines used by industry profes-
sionals in the field.

We recruited 10 female industrial
workers to perform 16 variations of
lifting and lowering tasks using a
33.4 x 56.2 x 16.0-cm box to repre-
sent a common industrial tote box,
and a 76.1 x 56.5 x 22.0-cm box to
simulate an extremely large indus-
trial box. Using a psychophysical
methodology for all tasks, we asked
subjects to select a workload they
could sustain for eight hours with-
out becoming strained, unusually
tired, weakened, overheated, or
out of breath. Subjects performed
lifting and lowering tasks on pneu-
matically activated shelves that
moved up and down to specified
vertical heights as subjects slid
boxes on and off the shelf. The lifts
and lowers had vertical distances of
25, 51, and 76 cm, and they were
studied at two heights – between
floor level and knuckle height and
between knuckle height and shoul-
der height. The tasks were per-
formed at frequencies of 4.3 lifts per
minute.

Based on the findings, we con-
cluded that the lowering distance,
lowering height, or box size did not
significantly affect MAWs for low-



ering .  The only exception was the
MAW of the 76-cm lowering task
with the large box, which was sig-
nificantly greater than both the
shorter distance tasks and the
comparable lowering task with the
small box.

The results also indicated that lift
distance for large boxes did not
affect MAW. In addition, there
were no notable differences be-
tween MAWs for lowering and
lifting. Again, the exception was
the 76-cm lowering task with the
large box in the low range. In this
case, MAWs were greater than the
76-cm lifting task.

Model Ergonomics

Assessment Kit

Published scientific studies refer-
ence a wide variety of ergonomic
task assessment tools, ranging
from simple stopwatches and tape
measures to more sophisticated
tools, such as electro-goniometers
and dynamometers. However,
limited information exists on the
practical usability of these tools.
To increase our understanding of
the real-world application of
ergonomics assessment tools, in-
cluding general preferences and
constraints faced by ergonomists,
we completed a field-based study.
The information gained may influ-
ence future tool design and provide
guidance to develop a model ergo-
nomics assessment tool kit.

Our researchers mailed letters and
surveys to 529 active certified pro-
fessional ergonomists (CPEs), 8
retired CPEs, and 59 associate pro-
fessional ergonomists. The surveys
asked participants to respond to
a variety of questions covering
basic tools, observational tech-
niques, direct measurement tools,
along with checklist and anthro-
pometric data. There was a 53
percent response rate with a total
of 308 completed surveys.

Responses to the basic tool ques-
tions indicated that the over-
whelming majority of ergonomists
use a tape measure, video camera,
stopwatch, and digital camera to
perform ergonomics assessments.
With the exception of a stopwatch,
these tools were rated as “very use-
ful” by most users. Participants
also cited video and still photos as
extremely helpful for some of the
observational techniques used in
ergonomics analyses. Based on
these findings, we concluded that
these basic tools should form the
foundation of an ergonomics as-
sessment tool kit.

With respect to observational
techniques, the ergonomists re-
ported that the most often used
manual materials handling (MMH)
assessment tools included:

• NIOSH  Lifting Equation (83.1%)

• biomechanical model (73.4%)

• psychophysical data (73.1%)

• body discomfort maps (55.5%)

• Rapid Upper Limb Assessment,
   or RULA, (51.6%)

The reported high use of these
techniques is consistent with the
fact that MMH is the leading
source of workers compensation
claims. Further, since these analy-
sis tools have existed in various
forms for many years, they have
become widely recognized by er-
gonomists. Discomfort maps,
however, are more useful for pre-
liminary investigations of what
problems a job might be causing,
and RULA is more specific to
upper-extremity tasks.

Of the direct measurement de-
vices, grip and pinch dynamo-
meters and push/pull force sensors
were used in the workplace by
more than half of the respondents.
Several of the other direct mea-
surement devices were used by
relatively low percentages of re-
spondents, including wrist electro-
goniometers (18.5%) and lumbar
motion monitors (16.6%). The
low use may be due to the cost of
the devices, as well as the high level
of expertise required to calibrate
and operate them.

Of those that responded to the
checklist and anthropometric data
questions, 70.5 percent and 67.5
percent reported using these tools.
Only 50.6 percent of the respon-
dents reported using software in
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Information gained studying the real-world application

of ergonomic task assessment tools may be used to

develop a model ergonomics assessment tool kit.



their assessments. It is likely that
the differences in use are cost-
related, as checklists and most
anthropometric data sources are
inexpensive, whereas software is
typically more expensive.

Powered Hand Tool Use

We continued our laboratory in-
vestigation of powered hand tool
use among experienced and inex-
perienced users. The study looks
at the effects of hand tool reaction
forces between the two groups and
examines the impact of such fac-
tors as operating height, distance
from the hand tool, operator grip
force, handle configuration, and
muscle activities. Ultimately, this
research aims to increase our
understanding of the interface be-
tween the tool and its operator, so
researchers can identify opportu-
nities for reducing powered hand
tool injuries.

We continued to analyze data col-
lected from 30 male subjects (15
experienced and 15 novice hand
tool users) during 216 trials of a
simulated powered hand tool task.
Researchers examined EMG and
grip force measurements, as well
as data on hand tool displacement
and tool torque output under three
task-tool configurations, including
pistol grip tools on a horizontal
surface, pistol grip tools on a ver-
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tical surface, and right angle tools
on a horizontal surface. Specifi-
cally, we examined how EMG and
grip force reflected operator per-
formance.

Our results showed that the grip
force exerted by both the experi-
enced and novice operators during
the tool torque reaction was up to
16 percent greater than the grip
force exerted before the tool con-
tacted the surface. This indicates
that there is a greater physical de-
mand during the torque reaction
phase than with other tool opera-
tion phases. In addition, when a
pistol grip tool was used on either
the vertical or horizontal surfaces,
we observed that the grip forces
exerted before and during torque
reaction were greater for experi-
enced tool users than for their
novice counterparts. We also
found an opposite relationship
with right angle tools, suggesting
that the experienced workers used
different strategies for different
tools, adjusting their exertion
based on the type of tools they had
in hand. Regardless of the exertion
level, experienced users allowed
less hand displacement than nov-
ice users.

During torque reactions of the two
right angle tools, novice users
gripped the tool that had a torque
output of 24 Nm harder than they

By understanding the interface between the

tool and its operator, researchers aim to identify

opportunities for reducing powered hand tool injuries.

gripped the tool with a torque out-
put of 16 Nm. In contrast, ex-
perienced users gripped the 24-
Nm torque-output tool with less
effort than the 16-Nm torque out-
put. This finding suggests that
experienced tool users adjusted
their grip force for tools of differ-
ent capacities.

Based on prior research, a right
angle tool producing handle dis-
placement of less than 3 cm is
acceptable by 90 percent of  the
operators. Our results demon-
strated different handle displace-
ments when the tool and joint task
were constant and the working
posture varied. For example, when
the 16-Nm torque-output tool
was used by novice users on a
hard joint at elbow height, 30 cm
above elbow height, and 40 per-
cent of reach distance away, the
mean handle displacement was 4.6
cm, thereby exceeding the 3-cm
limit. Using the same tool on the
same hard joint, raising the elbow
height for the task, and position-
ing the operators at 80 percent
of their reach distance away from
the tool, the displacement de-
creased to 2.3 cm, which would be
within the suggested limit. These
results imply that it is possible
to minimize handle displacement
by adjusting the workstation con-
figuration.
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Week One

Monday - Friday:

8:00 AM - Noon  Rehab Center

Noon - 1:00 PM  Lunch

1:00 PM - 5:00 PM  Modified Work

Week Two

Monday, Wednesday, Friday:

8:00 AM - Noon  Modified Work

Noon - 1:00 PM  Lunch

1:00 PM - 5:00 PM  Modified Work

Tuesday and Thursday:

Same as Week One



Even the best efforts to prevent occupational injuries cannot
change the reality that disabling injuries will sometimes occur
in the workplace. The resulting lost time and productivity
is a significant burden to both injured workers and their
employers. The Center for Disability Research (CDR) focuses
on helping to prevent disability and identifying effective ways
to improve return-to-work outcomes.

CDR researchers completed two important studies in 2004.
The first, a controlled field study of the effects of supervisor
training on disability outcomes, found that improving a
frontline supervisor’s response to employee safety and health
concerns can significantly reduce injury claims and disability
costs. The second, a study of early disability risk factors for
occupational low back pain, indicated that it is possible to
predict disability risk by asking injured workers the right
questions early in the treatment process. Both studies have
significant implications with respect to early intervention and
improving disability and return-to-work outcomes.

We also made continued progress in our investigations of post-
injury intervention and return-to-work strategies among older
workers, endoscopic versus open-hand carpal tunnel release
surgeries, and the impact of different levels of chiropractic
service on return-to-work outcomes.

Glenn Pransky, M.D., M.Occ.H.

Director of Disability Research



More than 1.4 million job-related
injuries resulted in time away from
work in 2002, according to the U.S.
Department of Labor. The lost time
and productivity resulting from
such injuries creates a significant
burden for both employers and
workers. The Center for Disability
Research (CDR) seeks to reduce
the problems associated with occu-
pational disability by identifying the
factors associated with safe and sus-
tained return to work.

CDR investigators examine the re-
turn-to-work process, as well as the
impact of case management, clini-
cal treatments, and other post-
injury interventions. The findings
provide a scientific basis for im-
provements to the return-to-work
processes used by industry, health
care providers, and others to help
injured workers resume a healthy
and productive lifestyle.

Return-to-Work Outcomes

Among Older Workers

Our study of occupational injuries
among older workers – one of the
most rapidly growing segments of
the American workplace – contin-
ued to yield results. The study aims
to improve our understanding of
the unique needs and challenges fac-

ing injured older workers with re-
spect to post-injury interventions
and return-to-work strategies.

With our research partners at the
University of Massachusetts, we
collected surveys from 3,000 injured
workers within six weeks of an oc-
cupational injury. Half of those
surveyed were between the ages of
20 and 55, and the remainder were
over 55. We also gathered informa-
tion on employer and medical
responses to the injury. One year
after the initial survey, each partici-
pant was asked to complete a
detailed follow-up questionnaire to
provide information on long-term
outcomes such as pain, function,
and return to work.  More than
three quarters of the baseline sur-
vey participants completed the
follow-up questionnaire.

We focused our analysis on older
workers.  In prior investigations, we
determined that older workers had
better outcomes after a work injury
than younger workers, even after
controlling for type of injury, medi-
cal care,  occupation, and employer
responses.  These results were sur-
prising, as older workers tended to
have more severe injuries, requiring
more treatment and surgery.  Thus,
we explored other factors as pos-
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sible explanations of these ob-
served differences in outcomes.

Compared with younger workers,
older workers who achieved posi-
tive return-to-work outcomes
more often reported that their
greatest source of support was
from coworkers who assisted them
with return to work. They relied
less than younger workers on sup-
port from supervisors or health
care providers.  Older workers also
reported self-arranged accommo-
dations to return to work more
often than younger workers   This
finding underscores the impor-
tance of informal accommodations
and workplace relationships,
which were significantly better for
older than younger workers.
These relationships may be a key
factor in older workers having bet-
ter post-injury outcomes than
younger workers, despite more se-
vere injuries.

Early Disability Risk

Factors for Occupational

Low Back Pain

We completed a study aimed at
identifying early disability risk fac-
tors for acute occupational low
back pain (OLBP). The purpose of
this study was to assess whether
disability risk factors ascertained
by screening questionnaires could
predict functional limitation and
return-to-work outcomes. The

identification of disability risk
factors early in the course of treat-
ment and the application of ap-
propriate intervention strategies
could help to improve outcomes
for those workers who are at the
greatest risk for delayed recovery
and return to work.

With collaborators at the Harvard
School of Public Health, we sur-
veyed 568 patients, ranging in age
from 18 to 80, who sought treat-
ment for acute OLBP.  During the
initial visit to the healthcare
provider, patients completed a
self-reported questionnaire, and
clinicians completed a question-
naire detailing initial impressions
of the patients’ symptoms and
prognosis.

The patient questionnaire included
16 potential disability risk factors
and eight basic demographic items,
including physical health risks,
workplace factors, pain, mood, and
expectations for recovery. The
ten-item clinician questionnaire
included an overall rating of func-
tional limitation, exaggerated
symptoms, pain, depression, avail-
ability of work modifications,
problematic medical conditions,
estimates of the probability of
developing chronic back pain,
and estimated days until return
to work. One month after the
reported date of injury, study par-
ticipants completed a follow-up

survey to track improvements in
pain, function, and ability to work.

Employer factors (job tenure,
physical work demands, the avail-
ability of modified duty, and
earlier reporting to employer) and
self-ratings of pain and mood were
found to be better predictors of
functional improvement than
health history or physical exami-
nation. Initial patient and clinician
questionnaires predicted 26 per-
cent of the variance in functional
limitation and 37 percent of the
variance in return to work after
one month. Three factors in the
patient questionnaire that most
strongly predicted return to work
included, lower pain score, less
physical job demands, and better
recovery expectations. Age was
the only demographic variable to
predict working status; older
workers were less likely to return
to work one month following the
onset of pain.

From the clinician questionnaire,
we were able to identify  estimated
days until return to work and the
availability of modified duty as
predictive factors. We also found
that return to work was more
likely when clinicians knew that
the employer had an established
modified duty program. These re-
sults confirm that using a brief
questionnaire to predict the risk of
occupational low back pain is fea-

Compared with younger workers, older workers who

achieved positive return-to-work outcomes more often

reported that their greatest source of support was from

coworkers who assisted them with return to work.



sible and may help to improve out-
comes through early intervention
targeting specific risk factors.

Carpal Tunnel Surgery

Treatment Outcomes

Our researchers continued to in-
vestigate the differences between
two surgical treatment options for
work-related carpal tunnel syn-
drome (CTS) – endoscopic and
open-hand carpal tunnel release.

This investigation was designed to
identify how and when alternative
treatments that can potentially
improve return-to-work outcomes
are used. We chose to compare
these two carpal tunnel treatments
because prior investigations indi-
cated more favorable return-to-
work outcomes with endoscopic
than open procedures.

We reviewed the cases of indivi-
duals from eight U.S. workers

compensation jurisdictions who
had one or two carpal tunnel sur-
geries. Each selected jurisdiction
had at least 300 individuals with a
CTS surgery, a sufficient number
to allow for longitudinal analysis
on changes in the application of
the endoscopic procedure. For se-
lected individuals, the reported
date of CTS diagnosis, or injury
date, occurred between January 1,
1995, and December 31, 1999. A
minimum of three years of follow-
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up data after the reported date of
diagnosis were evaluated.

The endoscopic procedure has
been available for more than a
decade and  has significant return-
to-work advantages (with minimal
cost differences) compared to the
open procedure. Therefore, we
first sought to evaluate how the
use of the endoscopic procedure
was distributed across jurisdic-
tions and over time. First, we
hypothesized that there would be
a significant variation across states
in the proportion of cases treated
by the endoscopic procedure but
the variation would decrease over
time.  Second, we anticipated that
the use of the endoscopic proce-
dure in carpal tunnel cases would
become more prevalent within
each state throughout the study
period.

The preliminary findings suggest
that the open release surgical pro-
cedure remains the preferred
surgical option over endoscopic
treatment despite the potential re-
turn-to-work advantages of the
latter. The data also showed a sub-
stantial variation in the proportion
of endoscopic releases performed
across jurisdictions, without sig-
nificant change over time. Among
those with one CTS release, rates
of endoscopic releases ranged
from 6 percent in Indiana to 31
percent in Missouri. Endoscopic
releases were found to be less fre-
quent among individuals with two

surgeries, but again, geographical
variation was significant, from 3
percent in Indiana to 40 percent
in Missouri.

We concluded that the return-to-
work advantages of the endoscopic
procedure did not lead to increased
utilization. These findings were
consistent across several jurisdic-
tions. This suggests that, with
respect to carpal tunnel surgery,
return-to-work outcomes may not
be important enough to motivate
practice change in the surgical
community.

Impact of Chiropractic Care

on Return to Work

With collaborators at the Harvard
School of Public Health, we con-
tinued to study variations in levels
of chiropractic care. This study
examined how different levels of
chiropractic service may affect
return-to-work outcomes in occu-
pational low back pain cases.

We focused on assessing the
frequency and intensity of chiro-
practic involvement in workers
compensation (WC) claims and
how this varies by geographic lo-
cation. We analyzed low back
claims filed in 11 WC jurisdictions
during the period of 1997 to 2001.
The selected low back claims in-
cluded both those with lost time
and those with only medical costs.
Frequency was evaluated by mea-
suring the percentage of low back

claims that included at least one
chiropractic visit against all low
back injuries. We examined the
intensity of chiropractic involve-
ment using three variables: visits
per claim, services per claim, and
services per visit.

A preliminary data analysis re-
vealed that the frequency of
chiropractic involvement in the
treatment of work-related low
back injuries varied significantly
across jurisdictions. Five states had
more than ten percent of all work-
related low back injuries treated by
chiropractors, with New York and
Texas leading the way. The inten-
sity of chiropractic care also varied
across states regardless of the
measure used. Average utilization
values were always higher than
median values, indicating that the
distribution of chiropractic care
use is skewed by claims with a very
high number of visits or services.

We also reported on utilization
trends from 1997 to 2000. Once
again, the findings indicated sub-
stantial jurisdictional variation in
the use and intensity of chiroprac-
tic care and identified changes
over time in these measures. The
five-year trend of the intensity of
chiropractic involvement indicates
two divergent paths – some states
showed significant growth in the
number of visits and services per
claim; others showed significant
declines in those measures. An
additional analysis of WC claims
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With Harvard collaborators we continued to study how

different levels of chiropractic service may affect return-

to-work outcomes in occupational low back pain cases.
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Improving a supervisor’s response to employees’

occupational health and safety concerns can produce

significant reductions in injury claims and disability costs.

data concluded that some, but not
all, of the changes in use and in-
tensity could be attributed to
administrative efforts to control
chiropractic utilization.  This work
provides the analytic background
necessary to evaluate  the relation-
ship between these variations in
care patterns and return-to-work
outcomes.

Effects of Supervisor

Training on Disability

Outcomes

Our researchers completed a field-
based study to examine the effect
of supervisor training on work-
related disability outcomes. A
training program was designed to
help supervisors respond more ef-
fectively to worker health and
safety concerns. Specifically, we
set out to determine whether such
training could reduce or prevent
workplace disability.

The study involved 23 supervisors
(22 male, 1 female) from desig-
nated production departments of
a food processing plant. Supervi-
sors were randomly divided into
two groups,  11 in an intervention
group and 12 in a delayed inter-
vention control group, each
responsible for approximately 400
employees.  Both groups partici-
pated in a four-hour training
workshop. The workshop empha-
sized communication skills and
the value of ergonomic accommo-
dation for workers reporting

injuries or health concerns. The de-
layed intervention control group
participated in the workshop seven
months after the first group com-
pleted it.

We measured the outcomes of each
group using workers compensation
data that included number of
claims (both new and existing),
injury types, and total indemnity
costs. The intervention group ex-
perienced a marked reduction (47
percent) in the number of new
workers compensation claims filed
in the seven months following the
supervisor training workshops,
while the control group showed a
19 percent reduction in new claims
during the same time.  After receiv-
ing the intervention, the control
group experienced an additional 19
percent reduction in new claims
during the seven months following
their participation in the training
workshop, compared with the
prior seven-month period. The in-
tervention group continued to
maintain a relatively low rate of
new lost-time claims during this
time period. In both groups, the
number of active existing claims re-
mained fairly constant.

More than half of the injury claims
analyzed were soft-tissue disorders,
including sprains, strains, inflamma-
tions, carpal tunnel syndrome, and
other cumulative trauma disorders.
The study revealed no significant
differences in injury type between
the groups following the training

workshops. In addition, compared
to the control group, the interven-
tion group experienced further
reduction in new claim indemnity
costs following the training work-
shops. Similar results were also
observed after the delayed inter-
vention was applied to the control
group.

Based on these findings, we con-
cluded that improving a frontline
supervisor’s response to employ-
ees’ occupational health and safety
concerns, with appropriate man-
agement support, can produce
significant and sustainable reduc-
tions in injury claims and disability
costs. This conclusion supports
earlier findings that indicate a
supervisor’s response to an injured
worker can make the difference
between rapid return to work and
prolonged disability.
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An important strategy in realizing the Research Institute’s
scientific potential is to form collaborative relationships with
premier research organizations around the world. Our part-
nerships include the Harvard School of Public Health,
prominent universities in China, such as Tsinghua and Fudan,
the University of Aberdeen in Scotland, and the British Health
and Safety Laboratory. Most recently, we formed a collabora-
tive research agreement with Vietnam’s National Institute
of Occupational and Environmental Health and the Vietnam
Occupational Health Association.

The Research Institute also conducts various activities aimed
at increasing awareness of occupational safety and health and
enhancing worker safety. These endeavors include the
Institute’s Visiting Scholar Program as well as special sympo-
sia, and awards to recognize excellence in safety and health
research. Each of these extramural activities contributes to our
expanding portfolio of global safety and health research and
enhances our existing research programs.



The Hidden Burden of

Occupational Injury

Some of the world’s foremost safety
and health leaders convened in June
for a scientific symposium orga-
nized by the Research Institute.
The Hidden Burden of Occupational
Injury focused on the personal,
business, and societal burden of
workplace injuries.  Other topics of
discussion included major causes of
work injuries and return-to-work
strategies for minimizing the bur-
den of disability.

More than 125 participants from a
dozen countries attended the event
held in Cambridge, Massachusetts.
Presenters included representatives
from the Research Institute, Har-
vard School of Public Health, the
Finnish Institute of Occupational
Health, Institut National de Re-
cherche et de Sécurité (France),
University of Southern California,
Linkoping University (Sweden),
Research Advisory Council of
Canada, Cancer Care Ontario
(Canada), the Department for
Work and Pensions (U.K.), and
the Health Advisory Practice at
PricewaterhouseCoopers (New
Zealand).

Following the day-long sympo-
sium, the Research Institute hosted

a reception and dinner to celebrate
its 50 years of contributions to
occupational safety and health re-
search. The event culminated with
a keynote address by Major Gen-
eral Kenneth W. Hess, U.S. Air
Force Chief of Safety. General Hess
spoke on the lessons learned from
the Columbia Space Shuttle dis-
aster. His talk provided a technical
synopsis of the equipment failures
and underlying reasons for the
mission failure, which included
both management and organiza-
tional factors.

Liberty Mutual-Harvard

Program in Occupational

Safety and Health

The Research Institute and the
Harvard School of Public Health
marked a major milestone with the
ten-year anniversary of the Liberty
Mutual-Harvard Program in Occu-
pational Safety and Health. The
Program, which grew out of a long-
term teaching and faculty exchange
dating back to the Institute’s earli-
est days (see History section, p. 10),
brought expanded opportunities for
scientific collaboration between the
two institutions.

With our partners, supported by the
National Institute for Occupational
Safety and Health, we have begun a
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five-year study of occupational
falls from ladders. The first part of
the study is an epidemiological in-
vestigation to identify the risk
factors preceding ladder falls. The
second part will use the findings
as the basis for a field intervention
study.

In other joint research progress,
we completed a collaborative in-
vestigation of early disability risk
factors for occupational low back
pain (see p. 33), continued a study
on the impact of chiropractic care
on return to work (see p. 35), and
initiated a laboratory investigation
of the role of anticipatory locomo-
tor adjustments in slips and falls
prevention (see p. 23).

In addition, we continued our
joint effort to develop doctoral
training and research in occupa-
tional injury epidemiology and
safety science. This effort is sup-
ported by a renewed five-year
grant from the U.S. Centers for
Disease Control and Prevention.
The grant funds the degree pro-
gram, which entered its fourth
year in 2004.

China Research

Partnerships

Our efforts to support China’s
commitment to workplace safety
progressed. Through involvement
in high-profile work safety con-
ferences and ongoing research

partnerships at Tsinghua Univer-
sity, Beijing, and Fudan Univ-
ersity, Shanghai, the Research In-
stitute seeks to increase its
understanding of the causes and
prevention of occupational injury
in China.

In September, Liberty Mutual was
among several organizations, in-
cluding the State Administra-
tion of Work Safety, P.R. China
(SAWS), the International Labor
Organization, and the National
Safety Council, to host the second
annual China International Forum
on Work Safety  in Beijing. Nearly
900 occupational safety and health
experts, researchers, government
officials, and industry representa-
tives attended the event.  A widely
recognized global work-safety
event, the Forum attracted attend-
ees and speakers from more than
20 countries and regions, includ-
ing the U.S., Canada, France,
Germany, China, and Japan.

This year’s theme, “Safety, Health
and Development,” facilitated the
exchange of health and safety
knowledge  between China and the
rest of the world.  Discussion top-
ics included, work-safety policy
and regulations, work-related em-
ergency rescue, safety culture and
community, international recog-
nition of certified safety engineers,
and corporate safety quality stan-
dardization and risk assessment.
Research Institute scientists deliv-

ered presentations on the benefits
of improving work safety in China
and a study of construction events
leading to severe fractures.

In a concurrent event, more than
50 health and safety experts con-
vened for the sixth China Work
Safety Forum in Beijing. Co-
sponsored by Liberty Mutual and
SAWS, the event focused on risk
management and urban emergency
rescue. Topics of discussion in-
cluded preventive risk manage-
ment and post-disaster planning.

With collaborators at Tsinghua
University, we made significant
progress on several research pro-
jects including the completion of
a cross-cultural investigation of
perceived hazard in response to
warning components (color, sig-
nal words, and symbols) and warn-
ing labels. Preliminary results,
based on the responses of  U.S. and
Chinese citizens, indicate that U.S.
participants provided significantly
higher ratings of perceived hazard
in response to signal words and
symbols. This finding suggests
that labels intended for Chinese
product users require “stronger”
signal words and symbols to
communicate levels of hazard
comparable to those communi-
cated to U.S. product-users.

We also completed data collection
for a comparative examination of
driving behavior in the United



States and China. In addition to
analyzing statistical accident data
and traffic regulations from both
countries, our researchers distrib-
uted a questionnaire to 517
Chinese drivers. The questionnaire
asked for information on some of
the major issues raised in earlier
focus groups held with American
and Chinese drivers.

In another Tsinghua joint research
project, we continued to collect
hand anthropometry data from
young Chinese female workers.
The data will be used to form a
model of the hand for occupa-
tional safety applications. This
year we developed a new 3D an-
thropometric hand measurement
methodology using laser scanning
and completed additional data col-
lection from 107 subjects.

With partners at Fudan University
School of Public Health, we con-
tinued to collect patient data in

China for a study to examine tran-
sient risk factors associated with
severe occupational hand injuries.
Additionally, we made progress
in our long-term investigation of
musculoskeletal disorders in
China’s manufacturing industry.

Advancing Workplace

Safety in Vietnam

In May, The Research Institute,
along with the Vietnam National
Institute of Occupational and En-
vironmental Health (NIOEH)
and the Vietnam Occupational
Health Association (VOHA),
formed a collaborative research
agreement aimed at reducing oc-
cupational accidents in Vietnam.
Representatives from each organi-
zation attended a ceremony at the
NIOEH to sign an official Memo-
randum of Understanding. The
Memorandum signified agreement
among the participating organ-
izations to help Vietnamese re-

searchers develop practices to
promote safer and more secure
lives for workers in Vietnam.

Facilitating research collabora-
tions between the participants, the
Memorandum set forth an agree-
ment to design and complete
research projects that identify or
mitigate the causes of occupational
injury and to publish findings in
the international peer-reviewed
literature. The parties also agreed
to share research facilities, scien-
tists, and information.
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Dr. Simon Folkard

The Visiting Scholar Program con-
tinues to provide unique collabora-
tive experiences for senior research-
ers from around the world. Our
2004 visiting scholar was Professor
Emeritus Simon Folkard, B.Sc.,
Ph.D., D.Sc. (Lond.), C.Psychol.,
F.B.Ps.S., a leading authority on
problems associated with shift work
(particularly fatigue and safety). Fo-
cusing his work on the effects of time
(i.e., time of day, shift time/duration,
time elapsed since last break)on in-
jury risk, he spent three months at
the Research Institute collaborating
with injury epidemiologists.

Dr. Folkard helped to incorporate
temporal factors into current Re-
search Institute projects, including
various epidemiological investiga-
tions on traumatic injuries in the U.S.
and China.  Working with Institute
researchers, he analyzed various in-
ternational data sets that provide
information for estimating risk over
different features of shift systems
(i.e., type of shift and number of suc-
cessive shifts).  From these data, they
began developing a Risk Index to
predict injury risks associated with
long work hours. A paper describ-
ing a preliminary version of the Index
was published in Chronobiology In-
ternational and was presented as a
keynote talk at a national health and
safety conference.

Following his departure, Dr. Folkard
maintains a relationship with the
Research Institute and continues to
investigate additional shiftwork

components, such as circadian
rhythms and sleep.

Most recently, Dr. Folkard was a
professor of psychology at the Uni-
versity of Wales, Swansea.  At the
University, he also served as chair of
Cognitive Psychology and founded
and directed the Body Rhythms and
Shiftwork Centre.  Prior to that, he
held various scientific positions with
the U.K.’s Medical Research Coun-
cil based at the Universities of Sussex
and Sheffield. A past chairman of
the Shiftwork Committee of the
International Commission on Oc-
cupational Health and the founding
president of the Working Time
Society, he also served on a number
of other international committees,
including the boards of directors
of the International Society for
Chronobiology and the European
Society for Chronobiology.

Dr. Folkard is a chartered psych-
ologist, a fellow of the British
Psychology Society, and has held
honorary appointments at a number
of research institutions and uni-
versities. With more than 200
scientific publications, he has auth-
ored book chapters and conference
proceedings, and edited and co-
authored several books. In 1989,
the University of London awarded
Dr. Folkard with a D.Sc. degree
in recognition of his research con-
tribution to his field. He received
Ph.D. and B.Sc. (1st class) degrees
in psychology at Birkbeck College,
University of London.
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Edward J. Lovesey, Ph.D., M.Sc., F.E.S.
University of Surrey

Alex Burdorf, Ph.D.
Erasmus University

United Kingdom

1994

The Netherlands

1996

Kai Way Li, Ph.D.
Chung-Hua University

Svend E. Mathiassen, Ph.D.
Mälmo University, Lund University

Taiwan

2002

Sweden

2003

Finland

1998

United States

1997

India

1997

Raoul A. Grönqvist, Ph.D.
Finnish Institute of

Occupational Health

Michael Wogalter, Ph.D.
University of South Carolina

P.K. Nag, Ph.D., D.Sc.
National Institute

of Occupational Health

Gordon S. Smith, M.D., M.P.H.
Johns Hopkins University

John Bloomfield, Ph.D.
Battelle Memorial Institute

Dal Ho Son, Ph.D.
Keimyung University

United States

2000

United States

1999

Korea

2001



Recognized around the world for its
workplace safety and health efforts,
the Research Institute has received
accolades from a variety of distin-
guished organizations. In addition,
the Institute seeks to promote re-
search excellence within the
extended health and safety commu-
nity through a variety of programs.
This year the Institute accepted an
award from the Human Factors and
Ergonomics Society (HFES) and
presented two awards – the Liberty
Mutual Prize, in partnership with
International Ergonomics Associa-
tion, and the Best Paper Award, in
association with the International
Journal of Industrial Ergonomics.

Honors Received

HFES Society Fellow

This year, Researcher Michelle M.
Robertson, Ph.D., C.P.E., was
named a  Fellow of the Human Fac-
tors and Ergonomics Society
(HFES). One of the highest hon-
ors bestowed to members, Fellow
status is a special class of HFES
membership. The honor recognizes
outstanding achievement, excep-
tional contributions to the field,
consistent superior professional
performance, personal service to the
Society, as well as other commend-
able accomplishments.

Dr. Robertson was selected for her
achievements and extensive contri-
butions to the human factors and
ergonomics field. Specifically, she
was nominated for her scientific
work in the areas of macroergo-
nomics, office ergonomics, and
aviation maintenance. As a re-
searcher, leader, and teacher, she has
made a significant impact on the
profession, and many workers have
benefited from her contributions.
She received the recognition at the
HFES 48th Annual Conference
held in New Orleans.

Honors Presented

Liberty Mutual Prize

Professor David M. DeJoy, Ph.D.,
of the Department of Health Pro-
motion and Behavior at the
University of Georgia, Athens, won
the 2004 Liberty Mutual Prize. The
Prize recognizes outstanding, origi-
nal occupational safety and health
research. Dr. DeJoy received the
award at the HFES 48th Annual
Conference in September.

The winning paper, titled, “Behav-
ior Change Versus Culture Change:
Divergent Approaches to Manag-
ing Workplace Safety,” examines
two prominent and seemingly an-
tagonistic approaches to safety



management. Dr. DeJoy compares
and contrasts the approaches; de-
fines characteristics, strengths, and
weaknesses; summarizes the em-
pirical support; examines the syn-
ergy between the two movements;
and addresses strategies for im-
proving workplace safety man-
agement. The final portion of the
paper discusses the integration of
the best attributes to form a new
workable approach.

Best Paper Award

The 2004 Liberty Mutual Best
Paper Award was presented to re-
searchers, Idsart Kingma, Ph.D.,
P. Paul F.M. Kuijer, Ph.D., Marco
J.M. Hoozemans, Ph.D., and Pro-
fessor Jaap H. van Dieën, Ph.D.,
of the Institute of Fundamental
and Clinical Human Movement
Sciences, Faculty of Human
Movement Sciences at Vrije
Universiteit (VU), The Nether-

lands. The award also recognizes
Allard J. van der Beek, Ph.D.,
of the Department of Social
Medicine, Institute for Research
in Extramural Medicine at VU
Medical Centre, and Professor
Monique H.W. Fring-Dresen,
Ph.D., of Coronel Institute for
Occupational and Environmental
Health at the Academic Medical
Centre.

The researchers were selected for
authoring the most exceptional
paper published in the Interna-
tional Journal of Industrial Ergo-
nomics during the previous year.
The paper, “Effect of Design of
Two-Wheeled Containers on
Mechanical Loading” (Vol. 31,
No. 2, pp. 73-86, February 2003),
examines the design of a two-
wheeled container, typically used
for refuse collection, and its effect
on musculoskeletal disorder risk.
Specifically, the researchers looked

at two design parameters – center
of mass (COM) and handle loca-
tion – and their impact on joint
loading. Their findings, as pre-
sented in the winning paper,
suggest that moving the COM of
the loaded container in the direc-
tion of the wheel axis and slightly
raising the handle height will im-
prove two-wheeled container
design and may help to prevent
associated low back and shoulder
disorders.
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Harrist, R.63, and Moore, A.69, “The
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Conti, D.J.2,10, Chen, C.Y.62, and
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Dempsey, P.G., “Analysis of Align-
ment Influence on 3D Anthropom-
etry Statistics,” accepted for publi-
cation in Tsinghua Science and
Technology

Chang, C.C., Chang, W.R., and
Matz, S., “The Effects of Straight
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lication in Safety Science

Chang, W.R. and Chang, C.C., “Us-
ing a Statistical Model to Estimate
the Probability of a Slip on Portable
Ladders,” Proceedings of the Ergo-
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and Fall Incidents,” Safety Science,
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Accidents,” Journal of Safety Re-
search, Vol. 35, No. 1, pp. 71-79, 2004

Chang, W.R., Chang, C.C., Matz,
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cending,” Safety Science, Vol. 42,
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35, No. 4, pp. 401-408, 2004

Chen, C.L.29, Kaber, D.B.32, and
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Workers,” International Journal of
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cal Forces of Dynamic Pushing on
High and Low Coefficient of Fric-
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Workers,” accepted for publication
in Journal of Occupational and En-
vironmental Hygiene

Ciriello, V.M., “The Effects of Dis-
tance on Psychophysically Deter-
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for Female Industrial Workers,”
Proceedings of the Human Factors
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Meeting, New Orleans, LA, pp.
1402-1406, 2004
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elstein, S.N.26, Verma, S., and Aga-
wal, A.58, “Performance Decrements
Due to Illness in the Workplace: The
Effect of Headaches,” accepted for
publication in Journal of Occupa-
tional and Environmental Medicine

Rainville, J.15, Pransky, G., Indahl,
A.44, and Mayer, E.K.63, “The Physi-
cian as Disability Advisor for Patients
with Musculoskeletal Complaints,”
accepted for publication in Spine

Robertson, M.M. and Courtney,
T.K., “A Systems Analysis Ap-
proach to Solving Office Work
System Health and Performance
Problems,” Theoretical Issues in Er-
gonomics Science, Vol. 5, No. 3,
pp. 181-197, 2004

Robertson, M.M. and Maynard,
W.S., “Designing an Effective Of-
fice Ergonomics Training Pro-
gram,” accepted for publication in
Professional Safety

Robertson, M.M., “Office Workplace
Change and Training Intervention:
Effects on Work-Related Mus-
culoskeletal Disorders and En-
vironmental Satisfaction,” Proceed-
ings of the Human Factors and
Ergonomics Society 48th Annual
Meeting, New Orleans, LA, pp.
1096-1100, 2004

Robertson, M.M., Shaw, W.S.,
Pransky, G., and McLellan, R.K.11,

“Designing a Supervisory Training
Program to Optimize Injury Re-
sponse:  A Macroergonomics Ap-
proach,” Proceedings of the  Human
Factors and Ergonomics  Society 48th
Annual Meeting, New Orleans, LA,
pp. 1591-1595, 2004

Roetting, M., Huang, Y.H., Mc-
Devitt, J.R., and Melton, D., “Truck
Drivers’ Attitudes and Opinions
Towards Feedback by In-Vehicle
Technology,” Proceedings of the 3rd
International Conference on Traffic
and Transport Psychology, On-line,
Nottingham, U.K., 2004

Shaw, W.S. and Feuerstein, M.14,53,
“Generating Workplace Accom-
modations: Lessons Learned From
the Integrated Case Management
Study,” Journal of Occupational
Rehabilitation, Vol. 14, No. 3, pp.
207-215, 2004

Shaw, W.S. and Huang, Y.H., “Self-
Efficacy and Outcome Expectancy
for Return to Work After Low Back
Pain: Development of a Pilot Mea-
sure from Qualitative Interviews,”
accepted for publication in Disabil-
ity and Rehabilitation

Shaw, W.S., Pransky, G., Patterson,
W.36, and Winters, T.35, “Early Dis-
ability Risk Factors for Low Back
Pain Assessed at Outpatient Occu-
pational Health Clinics,” accepted
for publication in Spine

Shaw, W.S., Robertson, M.M.,
McLellan, R.K.11, Verma, S., and
Pransky, G., “Controlled Case Study
of Supervisor Training to Optimize
Injury Response in the Food Process-
ing Industry,” accepted for publica-
tion in Work

Smith, G.S., Sorock, G.S., Wellman,
H.M., Courtney, T.K., and Pransky,
G., “Blurring the Distinctions Be-
tween Home and Work: Similarities
and Differences in Injury Circum-

stances,” accepted for publication in
Injury Prevention

Smith, G.S., Veazie, M.A.52, and
Benjamin, K.L.43,61, “The Use of Sen-
tinel Injury Deaths to Evaluate the
Quality of Multiple Source Report-
ing for Occupational Injuries,” ac-
cepted for publication in Annals of
Epidemiology

Smith, G.S., Wellman, H.M., War-
ner, M.28, Sorock, G.S., Courtney,
T.K., and Pransky, G., “Injuries
at Work in the U.S. Adult Popula-
tion: Contributions to the Total
Injury Burden,” accepted for publi-
cation in American Journal of Pub-
lic Health

Sorock, G.S., Lombardi, D.A.,
Hauser, R.15, Eisen, E.A.15,61,
Herrick, R.F.15, and Mittleman,
M.A.15, “A Case-Crossover Study
of Transient Risk Factors for
Occupational Acute Hand Injury,”
Occupational and Environmental
Medicine, Vol. 61, No. 4, pp. 305-
311, 2004

Sorock, G.S., Lombardi, D.A.,
Peng, D.K.62, Hauser, R.15, Eisen,
E.A.15,61, Herrick, R.F.15, and Mit-
tleman, M.A.15, “Glove Use and the
Relative Risk of Acute Hand Injury:
A Case-Crossover Study,” Journal
of Occupational and Environ-
mental Hygiene, Vol. 1, No. 3, pp.
182-190, 2004

Tullar, J.63, Amick, B.C.17,42,63,
Robertson, M.M., Coley, C.15,
Hupert, N.9, Jenkins, M.42, and Katz,
J.4,15, “Computing Workplace Risk
Factors for College Students,” Pro-
ceedings of the 17th Annual Interna-
tional Occupational and Ergonom-
ics Society Conference, Houston,
TX, on CD, 2004

Wasiak, R., McNeely, E.15, and
Magnetti, S.15, “Chiropractic Care in
Workers Compensation,” accepted
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Publications

for publication in The Journal of
Workers’ Compensation

Wasiak, R., Pransky, G., and Yao,
P.61, “Geographic Variation in Sur-
gical Treatment for Work-Related
Carpal Tunnel Syndrome: Does Im-
proved Return to Work Matter?,”
accepted for publication in Work

Wasiak, R., Verma, S., Pransky, G.,
and Webster, B.S., “Risk Factors for
Recurrent Episodes of Care and
Work Disability: Case of Low Back
Pain,” Journal of Occupational and
Environmental Medicine, Vol. 46,
No. 1, pp. 68-76, 2004

Webster, B.S., Giunti, G.3, Young,
A.E., Pransky, G., and Nesathurai,
S.3, “Work-Related Tetraplegia:
Cause of Injury and Annual Medi-
cal Costs,” Spinal Cord, Vol. 42,
No. 4, pp. 240-247, 2004

Webster, B.S., Verma, S., and
Pransky, G., “Outcomes of Work-
ers Compensation Low Back Pain
Claimants Undergoing Intradiscal
Electrothermal Therapy,” Spine, Vol.
29, No. 4, pp. 435-441, 2004

Wellman, H.M., Davis, L.24,
Punnett, L.61, and Dewey, R.24,56,
“Work-Related Carpal Tunnel Syn-
drome (WR-CTS) in Massachu-
setts, 1992-1997: Source of WR-
CTS, Outcomes, and Employer
Intervention Practices,” American
Journal of Industrial Medicine, Vol.
45, No. 2, pp. 139-152, 2004

Wellman, H.M., Lehto, M.39,
Sorock, G.S., and Smith, G.S.,
“Computerized Coding of Injury
Narrative Data from the National
Health Interview Survey,” Accident
Analysis and Prevention, Vol. 36,
No. 2, pp. 165-171, 2004

  1 Anago, Ltd.
  2 Bank One
  3 Boston Medical Center
  4 Brigham and Women’s Hospital
  5 Chung-Hua University
  6 Cixi Municipal Center for
   Disease Control and Prevention
  7 Clark Brown and Associates
  8 Colorado State University
  9 Cornell University
10 DePaul University
11 Exeter Hospital
12 Finnish Institute of
   Occupational Health
13 Fudan University
14 Georgetown University
15 Harvard University
16 Health and Work Outcomes
17 Institute for Work and Health
18 Institute of Mechanical Engineering
19 Institute of Occupational
   Safety and Health
20 Johns Hopkins University
21 Keimyung University
22 LaTrobe University
23 Lund University
24 Massachusetts Department
   of Public Health

25 Massachusetts General Hospital
26 Massachusetts Institute of Technology
27 Monash University
28 National Center for Health Statistics
29 National Chengchi University
30 National Yang-Ming University
31 Ningbo Municipal Center for
   Disease Control and Prevention
32 North Carolina State University
33 Northern Ontario Medical School
34 Northwestern University
   Medical School
35 Occupational and Environmental
   Health Network
36 Occupational Health + Rehabilitation
37 Oregon Health and Science University
38 Pennsylvania State University
39 Purdue University
40 Portland State University
41 Research Triangle Institute
42 Rice University
43 Social Sector Development
   Strategies, Inc.
44 Special Hospital for Rehabilitation
45 Sun Yat-Sen University
46 Tsing Hua University
47 Tsinghua University
48 U.S. Air Force

49 U.S. Army Research Institute
   of Environmental Medicine
50 U.S. Department of Labor,
   Bureau of Labor Statistics
51 U.S. Department of Veterans Affairs
52 U.S. Indian Health Service
53 Uniformed Services University
   of the Health Sciences
54 Université René Descartes
55 University Hospital of Aarthus
56 University of California Berkeley
57 University of Central Florida
58 University of Chicago
59 University of Gävle
60 University of Maryland
61 University of Massachusetts
62 University of Michigan
63 University of Texas
64 University of Wales Swansea
65 University of Wisconsin
66 Upjohn Research Institute
67 Virginia Polytechnic Institute
   and State University
68 Workplace Safety and
   Insurance Board of Ontario
69 York University
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Xiao, G.B.13, Dempsey, P.G., Lei,
L.13, Ma, Z.H.31, and Liang, Y.X.13,
“Study on Musculoskeletal Disor-
ders in a Machinery Manufacturing
Plant,” Journal of Occupational and
Environmental Medicine, Vol. 46,
No. 4, pp. 341-346, 2004

Young, A.E., “Agricultural Work-
ers’ Return to Work Following Spi-
nal Cord Injury: A Comparison
with Industry Workers,” accepted
for publication in Disability and Re-
habilitation

Young, A.E., Webster, B.S., Giunti,
G.3, Pransky, G., and Nesathurai, S.3,
“Services Provided Following Com-
pensable Work-Related Tetraplegia,”
Spinal Cord, Vol. 42, No. 4, pp. 248-
260, 2004
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Presentations

54

Chien-Chi Chang, Ph.D.

15th Congress of the International
Society of Electrophysiology and
Kinesiology, “Manual Lifting Pat-
tern Prediction Based on Key
Postures,” Boston, MA, June 18-21

American Public Health Associa-
tion 132nd Annual Meeting,
“Decision Making When Trade-
Offs Exist–A Case Study of
Utility Cover Removal,” Washing-
ton, DC, November 6-11

Wen-Ruey Chang, Ph.D.

American Public Health Associa-
tion 132nd Annual Meeting, “The
Role of Tribology in Reducing
Workers’ Injuries Due to Slips
and Falls,” Washington, DC,
November 6-11

Theodore K. Courtney, M.S., C.S.P.

American Industrial Hygiene
Conference and Exhibition, “Con-
struction Injury Events Leading to
Disabling Fractures” and “Slips,
Trips, and Falls in Hospital Work-
ers – Pilot Outcomes,” Atlanta,
GA, May 8-14

Alfred J. Filiaggi, C.S.P.

National Restaurant Association
Risk and Safety Managers Execu-
tive Study Group, “Restaurant
Industry Crew Injury Study,”
Lake Tahoe, CA, January 26-28

Tom B. Leamon, Ph.D., C.P.E.

U.K. Ergonomics Society Annual
Conference, “The Personal, Soci-

etal, and Global Burden of Slips,
Trips, and Falls,” Swansea, Wales,
April 14-16

3rd International Conference on
Occupational Risk Prevention,
“Global Pressures for Improving
Workplace Safety,” Santiago de
Compostela, Spain, June 2-4

13th Annual National Workers
Compensation and Disability
Conference, “Going Beyond the
Headlines: The Real Cost Drivers
in Workers Compensation,” Chi-
cago, IL, November 17-19

David A. Lombardi, Ph.D.

American Public Health Associa-
tion 132nd Annual Meeting,
“Sleep Duration and the Relative
Risk of Occupational Traumatic
Hand Injury,” Washington, DC,
November 6-10

Rammohan V. Maikala, Ph.D.

American Society of Safety
Engineers Conference, “Cerebral
and Muscle Oxygenation and
Blood Volume Responses in
Healthy Women During Expo-
sure to Seated Whole-Body
Vibration,” Las Vegas, NV,
June 7-10

Raymond W. McGorry, M.S., P.T.

7th World Conference on Injury
Prevention and Safety Promotion,
“The Use of an Accelerometer
to Identify Heel Slippage During
Gait,” Vienna, Austria,  June 6-9

Glenn S. Pransky, M.D., M.Occ.H.

Rocky Mountain Academy of
Occupational and Environmental
Medicine Annual Meeting, “Old-
er Workers, Work, and Occupa-
tional Injuries,” Denver, CO,
January 9-10

Trinity Health Systems Annual
Workers Compensation Confer-
ence, “Disability Prevention: New
Frontiers in Research,” Chicago,
IL, May 25-26

Academy for Health Services Re-
search Annual Research Meeting,
“Work-Related Injuries, Poor
Health, and Early Retirement: A
Preventable Adverse Outcome?,”
San Diego, CA, June 4-8

Integrated Benefits Institute/Na-
tional Business Group on Health
Annual Conference, “Supervisor
Responses and Disability: From
Research to Reality,” Orlando, FL,
November 9-11

Workers Compensation Research
Group Fall Meeting, “The Rela-
tionship of Occupational Injuries
to Perceived ‘Job Lock’ in Older
Workers,” Hopkinton and Cam-
bridge, MA, November 12

New England College of Occupa-
tional and Environmental Medicine
Annual Scientific Conference,
“Older Workers: Disability Pre-
vention Strategies,” Bedford, MA,
December 2-3
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Presentations

Professional Activities

William S. Shaw, Ph.D., P.E.

Society of Behavioral Medicine
Annual Meeting, “Patient-Pro-
vider Communication to Facilitate
Recovery from Acute Low Back
Pain,” “Perceptions of Self-Effi-
cacy and Work Demands Predict
Early Outcomes of Acute, Occu-
pational Low Back Pain,” and
“Psychosocial and Work-Related
Factors in Subacute Musculoskel-
etal Rehabilitation and Return to
Work,” Baltimore, MD, March
24-27

Gordon S. Smith, M.D., M.P.H.

National Occupational Research
Agenda 2004 Symposium: Health
and Safety Priorities for the 21st
Century, “Priorities for Occupa-
tional Injury Surveillance in the
21st Century: The Need to Im-
prove Information for Non-Fatal
Injuries,” Minneapolis, MN, May
26-27

7th World Injury Conference on
Injury Prevention and Safety Pro-
motion, “Development of an
Injury Mortality System in a Rus-
sian Province and Its Use to
Capture Deaths at Work” and “In-
juries at Work and the Total Injury
Burden in the U.S. Adult Popula-
tion: Impact and Prevention
Opportunities,” Vienna, Austria,
June 6-9

American College of Epidemiol-
ogy Annual Scientific Meeting,
“Improving Case Identification in

Administrative Databases Such as
Workers Compensation Data: Use
of Narrative Text,” Boston, MA,
September 11-14

American Public Health Assoc-
iation 132nd Annual Meeting,
“Methodological Issues in Using
Narrative Text Analysis to Define
Injury Causes: Identifying Falls
From Ladders,” Washington, DC,
November 6-10

Harvard Injury Control Center
Seminar, “On and Off the Job In-
juries: Are They Really that
Different?,” Boston, MA, Nov-
ember 18

Johns Hopkins Center for Re-
search and Policy Graduate
Seminar on Occupational Injury,
“Priorities for Occupational In-
jury Surveillance: Improving Data
on Non-Fatal Injuries,” Balti-
more, MD, November 22

Radoslaw Wasiak, Ph.D.

American Economic Association/
Industrial Relations Research As-
sociation Annual Meeting, “Failed
Return to Work Following Occu-
pational Low Back Pain,” San
Diego, CA, January 4-6

Workers Compensation Research
Group Spring Meeting, “Utili-
zation and Outcomes of Chi-
ropractic Care for Work-Re-
lated Low Back Pain: The Impact
of Workers Compensation Reim-

bursement and Provider Choice
Policies,” Tempe, AZ, March 18-19

AcademyHealth Annual Research
Meeting, “Impact of Payment Poli-
cies on Cost of Chiropractic Care
in Workers Compensation,” San
Diego, CA, June 6-8

Barbara S. Webster, R.P.T., P.A.-C.

7th International Forum on Pri-
mary Care Research on Low Back
Pain, “Relationship of Narcotic
Prescribing and Disability Dura-
tion in Occupational Low Back
Pain,” Edmonton, AB, Canada,
October 7-9

Helen M. Wellman, M.S.

Workers Compensation Research
Group Fall Meeting, “Method-
ological Challenges in the Liberty
Mutual Safety Index: Towards a
Future Model,” Hopkinton and
Cambridge, MA, November 12

Amanda E. Young, Ph.D.

American Psychological Associa-
tion Annual Convention, “How
Psychological Characteristics Re-
late to Employment Following
Spinal Cord Injury,” and “Factors
Affecting Durability of Em-
ployment Following Prolonged
Work Absence,” Honolulu, HI,
July 28–August 1
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Research Institute scientists participate
in various professional organizations,
societies, and activities related to their
respective areas of expertise. These op-
portunities allow researchers to interact
with their peers, gain valuable scientific
input, and recommend change in the
standards and practices applicable to
their fields. In addition, many of our
researchers serve on review committees
and editorial boards for leading health
and safety scientific journals. Listed here
are the organizations to which our re-
searchers belonged, the activities in
which they participated, and the jour-
nals for which they served as reviewers
in 2004.

Organizations and Societies

AcademyHealth

American Academy of
Physician Assistants

American College of Epidemiology

American College of Occupational
and Environmental Medicine

American College
of Sports Medicine

American Economic Association

American Industrial
Hygiene Association

American Psychological Association

American Physical
Therapy Association

American Public Health Association

American Society for
Testing and Materials

American Society of Biomechanics

American Society of
Mechanical Engineers

American Society of
Safety Engineers

American Statistical Association

Association for
Computing Machinery

Board of Certified
Safety Professionals

Ergonomics Society

Gait and Clinical Movement
Analysis Society

German Association for
Electrical Engineering, Electronics,
and Information Technologies

German Ergonomics Society

German Informatics Society

Human Factors
and Ergonomics Society

Institute of Industrial Engineers

Institute of Production Engineers

International Association
for the Study of Pain

International Commission on
Occupational Health

International Council on Alcohol,
Drugs, and Traffic Safety

International Epidemiological
Association

International Ergonomics
Association (IEA)

International Health
Economics Association

International Society for
Quality of Life Research

Massachusetts Association
of Physician Assistants

National Academy for
Social Insurance

Psychophysiology in Ergonomics

Public Health Association
of New Zealand

Society for Behavioral Medicine

Society for Epidemiologic Research

Society for Industrial and
Organizational Psychology

System Safety Society

Activities

Academy for Health Services
Research and Health Policy

American Public Health Association
  - Injury Control and
    Emergency Health Systems

American Society of Safety
Engineers Foundation
  - Research Committees

American Society for
Testing and Materials
  - Research Committees

Commonwealth of Massachusetts
Board of Registration of
Physician Assistants
  - Chair

Harvard University
  - Injury Control Research
    Center, Advisory Board
  - Environmental
    Health Council
  - Occupational Injury Prevention
    Program, Advisory Committee
  - Occupational Residency
    Advisory Committee, Chair

Human Factors and
Ergonomics Society (HFES)
  - IEA/HFES Delegate
  - Technical Groups:
    Aging, Computer Systems,
    Education, Industrial Ergonomics
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Professional Activities

     (Session Chair, Newsletter Editor,
     Reviewer), Macroergonomics
    (Chair), Product Design, Surface
     Transportation, and Virtual
     Environment

Institute of Medicine
  - Committee to Assess Worksite
     Preventive Health Program
     Needs for NASA Employees

International Collaborative
Effort on Injury Statistics
  - Coordinator, Sentinel Injury
     Evaluation Project

International Society for
Occupational Ergonomics
and Safety
  - Executive Council

International Society
of Biomechanics
  - BIOMCH-L, Co-Moderator
     Electronic Discussion Forum
  - International Shoulder Group
  - Technical Group on Computer
     Simulation

Johns Hopkins University
  - Occupational Injury
     Prevention Training Program,
     Advisory Group

Massachusetts Medical Society
Physician Health Program
and Advisory Committee
  - Board of Directors

National Academy of Science
  - Committee on Human Factors

National Center for Health Statistics
  - Consultant

National Institute for
Occupational Safety and Health
  - National Occupational
     Research Agenda Liaison
  - Grant Reviewer
  - Musculoskeletal Team

New England College
of Occupational and
Environmental Medicine
  - Board of Directors

7th World Injury Conference on
Prevention and Safety Promotion
  - Scientific Advisory Committee

Transportation Research Board
  - Committee on Alcohol, Drugs,
     and Traffic Safety
  - Committee on Simulation and
     Measurement of Vehicle and
     Operator Performance
  - Committee on Vehicle
     User Characteristics

U.K. Ergonomics Society
  - 2005 Annual Conference on Slips,
     Trips, and Falls, Organizer

University of Maryland
  - National Study Center for Trauma
    and Emergency Medical Services,
    Consultant

Workers Compensation
Research Group
  - Steering Committee

Journal Reviews

Accident Analysis and Prevention

American Journal of Epidemiology

American Journal
of Industrial Medicine

American Journal of Public Health

Annals of Epidemiology

Applied Ergonomics*

Australian Journal of
Environmental Health*

Clinical Biomechanics

Clinical Journal of Pain *Editorial Board

Disability and Rehabilitation

Ergonomics

Human Factors and
Ergonomics in Engineering

Injury Prevention*

International Journal of
Industrial Engineering

International Journal of
Industrial Ergonomics*

Journal of Occupational and
Environmental Hygiene

Journal of Occupational and
Environmental Medicine

Journal of Occupational
Rehabilitation

Journal of the American
Medical Association

Medical Care

New England Journal of Medicine

Occupational and
Environmental Medicine

Occupational Ergonomics*

Occupational Medicine Journal

Pyschosomatic Medicine

Pyschosomatic Research

Public Health Reports

Scandinavian Journal of Work,
Environment, and Health

Social Science and Medicine

Spinal Cord

Spine

Theoretical Issues
in Ergonomics Science*
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Every year, the Research Institute
welcomes visitors from industry,
academia, and government to tour
the facilities and learn about our
research programs. In June, we
held an open house and luncheon
to celebrate our 50th anniversary.
The following list includes guests
who attended the spring event as
well as our other 2004 visitors.

Adesa

  - Carmel, IN

Alliance of American Insurers

  - Downers Grove, IL

AON Risk Services, Inc.

  - Boston, MA

  - Old Greenwich, CT

  - New York, NY

Apple Computer, Inc.

  - Cupertino, CA

ARK Adventures

  - Rockford, MI

Asplundh Tree Expert Co.

  - Watertown, CT

  - Weare, NH

  - Plymouth, MA

  - Whitney Point, NY

Atlas Copco Group

  - Marietta, GA

  - Salt Lake City, UT

  - Holyoke, MA

  - West Springfield, MA

  - Voorheesville, NY

  - Auburn Hills, MI

Visitors

Boston Digital Corp.

  - Framingham, MA

Boston Scientific

  - Natick, MA

Brookhaven National

Laboratory

  - Long Island, NY

Chung-Hua University

  - Hsinchu, Taiwan

Commonwealth of

Massachusetts Division

of Occupational Safety

  - Boston, MA

COMPX Waterloo

  - Kitchener, ON, Canada

Corcoran Jennison

  - Boston, MA

Cornell University

  - Ithaca, NY

Delta Technology

  - Atlanta, GA

DeLuxe Laboratories

  - London, U.K.

Deluxe Media Services, Inc.

  - Vernon Hills, IL

Dreyers, Inc.

  - Oakland, CA

DST Systems, Inc.

  - Kansas City, MO

Environmental Systems

Products Holdings, Inc.

  - East Granby, CT

Erasmus University Rotterdam

  - Rotterdam, The Netherlands

Finnish Institute of

Occupational Health

  - Helsinki, Finland

Fudan University

  - Shanghai, P.R. China

Harborside Healthcare

  - Boston, MA

Hard Rock Café

  - Orlando, FL

Harvard University

  - Boston, MA

Harvey Industries, Inc.

  - Waltham, MA

Health at Work

International Institute

  - Curitiba, Brazil

Hendrick and Associates

  - Greenwood Village, CO

Herman Miller, Inc.

  - Chicago, IL

Hewlett Packard

  - Houston, TX

Humanscale

  - San Francisco, CA



Visitors

IBM Corporation

  - Hopewell Junction, NY
  - Somers, NY
  - White Plains, NY

IFP and C Insurance

  - Stockholm, Sweden

IMA Corporation

  - Wichita, KS

Institut National de

Recherche et de Sécurité

  - Lorraine, France

Insurance Institute

for Highway Safety

  - Arlington, VA

J.E. Richards

  - Springfield, VA

Kennedy Die Casting, Inc.

  - Worcester, MA

Kye-Myung University

  - Daegu, Korea

Lee Kennedy Co., Inc.

  - Boston, MA

Linköping University

  - Linköping, Sweden

Mayo Clinic

  - Rochester, MN

Monadnock Paper Mills, Inc.

  - Bennington, NH

Mutual Universal

  - Barcelona, Spain

National Institute for

Occupational Safety and Health

  - Morgantown, WV

National Institute of

Occupational Health

(Indian Council of

Medical Research)

  - New Delhi, India

Nestlé Canada

  - North York, ON, Canada

Nestlé USA, Inc.

  - Glendale, CA

Nestlé Waters of

North America, Inc.

  - Greenwich, CT

North Carolina State University

  - Raleigh, NC

NOVA Chemical Corp.

  - Calgary, AB, Canada

NSTAR

  - Westwood, MA

Ocean Spray Cranberries, Inc.

  - Lakeville-Middleboro, MA

Office Ergonomics

Research Committee

  - San Antonio, TX

PerkinElmer, Inc.

  - Boston, MA

PricewaterhouseCoopers

  - Sydney, Australia

Raytheon Co.

  - Lexington, MA

Reebok International, Ltd.

  - Stoughton, MA

Rental Service Corp.

  - Edmonton, AB, Canada

  - Scottsdale, AZ

  - Kansas City, MO

  - Nashville, TN

  - League City, TX

  - Hampton, VA

Shire

  - Owings Mills, MD

Slip-Test, Inc.

  - Spring Lake, NJ

Strata Bank

  - Hopkinton, MA

Tedeschi Food Shops, Inc.

  - Rockland, MA

The May Institute, Inc.

  - Norwood, MA

The Rank Group

  - London, U.K.

Turner Construction

  - New York, NY

U.K. Dept for Work

and Pensions

  - London, U.K.

University of Massachusetts

  - Lowell, MA
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Visitors

University of Louisville

  - Louisville, KY

University of Waterloo

  - Waterloo, ON, Canada

USAA Insurance

  - San Antonio, TX

VYNCOLIT

North America, Inc.

  - Manchester, CT

Wal-Mart Stores, Inc.

  - Rogers, AZ

Walt Disney

Parks and Resorts

  - Lake Buena Vista, FL

Walt Disney World Co.

  - Lake Buena Vista, FL

Walt Disney World Resort

  - Lake Buena Vista, FL

Waters Corp.

  - Milford, MA

Watkins Motor Lines

  - Lakeland, FL

Wayne J. Griffin Electric, Inc.

  - Holliston, MA

William A. Berry

and Son, Inc.

  - Danvers, MA

Workrite Ergonomics

  - Petaluma, CA

XCELECOM

  - Hamden, CT

Zampell Refractories, Inc.

  - Newburyport, MA
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Staff

Liberty Mutual Research Institute for Safety
71 Frankland Road
Hopkinton, Massachusetts 01748

Telephone: 508 497-0200
Fax: 508 435-0482ts of
www.libertymutual.com\researchinstitute

Research

Christopher M. Brunette, M.S., A.E.P.

Chien-Chi Chang, Ph.D.

Wen-Ruey Chang, Ph.D.

Vincent M. Ciriello, Sc.D., C.P.E.

Theodore K. Courtney, M.S., C.S.P.

Patrick G. Dempsey, Ph.D., C.P.E.

Angela T. DiDomenico, Ph.D., A.E.P.

Alfred J. Filiaggi, C.S.P.

Krystyna Gielo-Perczak, Ph.D.

Yueng-Hsiang Huang, Ph.D.

Jennie Jackson, M.Sc.

Tom B. Leamon, Ph.D., C.P.E.

Mary F. Lesch, Ph.D.

Kai-Way Li, Ph.D.

Jia-Hua Lin, Ph.D.

David A. Lombardi, Ph.D.

Rammohan V. Maikala, Ph.D.

Simon Matz, M.S.

Jamie R. McDevitt, M.S.

Raymond W. McGorry, M.S., P.T.

Niall O’Brien, M.Sc., A.E.P.

Glenn S. Pransky, M.D., M.Occ.H.

Michelle M. Robertson, Ph.D., C.P.E.

Matthias Roetting, Ph.D.

William S. Shaw, Ph.D., P.E.

Gordon S. Smith, M.D., M.P.H.
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This year, Commercial Professional Services launched a new
From Research to RealityTM icon that will be prominently
displayed on Liberty Mutual’s proprietary references and service
tools. This icon recognizes the unique collaborative relationship
among the Research Institute, Loss Prevention, and our
customers.



The Liberty Mutual Research Institute for Safety in
Hopkinton, Massachusetts, is a company-owned and
operated occupational health and safety research
facility. The Research Institute is recognized
throughout the world for its continuing contributions
to the prevention of workplace injuries and to the
control of work-related disability.

The Institute houses two entities, the Center for Safety
Research (CSR) and the Center for Disability Research
(CDR). The CSR investigates the causes of accidents
and injuries, human capacities for various job tasks,
and ways to enhance on-the-job safety. The CDR
studies the causes, consequences, and prevention of
disability in workers, and aims to achieve safe and
sustained return to work for injured workers.

Through broad-based research programs and in close
collaboration with researchers and practitioners
around the world, the Research Institute is dedicated
to a common purpose, embodied in the Liberty Mutual
Creed,  to help people live safer, more secure lives.

Visit our website at www.libertymutual.com/researchinstitute
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