2000 Annual Report
Liberty Mutual Research Center
for Safety and Health

Through its research program, in close collaboration
with customers, universities, and researchers around
the world, the Liberty Mutual Research Center for
Safety and Health 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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We take great pride in the Liberty Mutual Research Center for Safety and Health
and its two separate but complementary
entities: the Center for Safety Research
and the Center for Disability Research.
Together, they are the embodiment of
Liberty Mutual’s mission of “helping people
live safer, more secure lives.”
Founded in 1954, our flagship Center for
Safety Research continues its scientific investigations – both domestically and overseas – of
leading workplace safety issues such as materials handling, slips and falls, and repetitive
strain. Our Center for Disability Research,
established in 1999, studies the primary factors
contributing to worker disability, which represents more than 50 percent of direct workers
compensation costs. Combined, these efforts
have one goal in mind: improved workplace
safety, with an accompanying reduction in
employee pain and suffering.

Domestically, the Center completed its sixth
year of partnership with the Harvard School
of Public Health, which brought continued
progress on several joint studies and colloquia.
On the international front, we expanded our
research endeavors in the People’s Republic
of China by opening two Liberty Mutual
SafeWork Centers, one in Shanghai and the
other in western China. We also held the
Second Annual SafeWork Forum in Beijing,
in partnership with China’s Bureau of Work
Safety.
Clearly, 2000 was another productive
year for the Research Center. I want to
thank Tom Leamon and his colleagues for
their efforts and achievements throughout
the year.

Edmund F. Kelly
Chairman, President and
Chief Executive Officer
Liberty Mutual Insurance Company

It is a pleasure to report another successful year for the Liberty Mutual Research
Center for Safety and Health. In addition to several new initiatives, the Center
continued to promote scientific understanding of occupational injur y,
illness, and disability through its ongoing
investigations.

The Center for Disability Research completed
its first full year of operation with several new
research initiatives into the sources, outcomes,
and prevention of workplace disability. Study
results will ultimately help claims managers
and safety and health professionals better understand how to manage disability and achieve
positive return-to-work outcomes.

The Center for Safety Research made headway
on a wide array of field, laboratory, and data
studies. Highlights include initial results from
a collaborative field study on the causes of
traumatic hand injuries, and new directions
in occupational injury data research.

I would like to congratulate the staff of the
Center for a strong year and thank them for
their continued contributions.

Karl A. Jacobson
Senior Vice President
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The year 2000 marked steady progress on all
fronts for the Liberty Mutual Research Center
for Safety and Health. Following our 1999
restructuring into two separate but highly
coordinated Centers – the Center for Safety
Research and the Center for Disability Research – we are now conducting a wider array
of health and safety research than ever before.
In its second year, the Center for Disability
Research is fully functioning and conducting
investigations into the causes, consequences,
and prevention of workplace disability. Most
notably, our disability researchers are pursuing field- and survey-based studies to look at
the impact of current clinical and workplace
disability management practices. We are also
looking at existing data to determine which
factors may contribute to or prolong disability.
The Center for Safety Research continued
to address the leading industry concerns –
low back pain, slips and falls, struck by and
struck against, and re-petitive injuries – with
biomechanical, ergonomic, and psychophysical investigations of workplace demands and
human capacities. We pursued new directions
in our epidemiological studies of workplace
accidents and injuries, including a project to
examine occupational injury data from the
National Health Interview Survey (NHIS).
With collaborators at Johns Hopkins and
Purdue Universities, we will compare NHIS
data to similar Bureau of Labor Statistics (BLS)
data to create the most comprehensive picture
of US occupational injury to date. And for
the first time this year, we reported on the
ten leading causes of workplace injuries and
illnesses and associated direct costs using our
own claims data and findings from the BLS
and the National Academy of Social Insurance.
The first report of its kind, the Liberty Mutual
Workplace Safety Index will help focus public

and private safety research efforts on the root
causes of workplace injuries and illnesses.
On the international front, we expanded
our research partnerships in China. This was
evidenced by the opening of Liberty Mutual
SafeWork Centers at Fudan University in
Shanghai and at Chongqing University in
western China and by our continued collaboration with the State Economic Trade
Commission Bureau of Work Safety.
As always, we continued to share our
findings with the world through scientific presentation and publication in the
peer-reviewed press. We also remained
committed to sharing our intellectual and
physical resources with scientists around
the world. This commitment is perhaps
best illustrated by the fact that 43 universities and other institutions (see page 43
listing) collaborated with Center researchers
on peer-reviewed publications.

Tom B. Leamon, PhD
Vice President
Director of the Liberty
Mutual Research Center
for Safety and Health
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Every year, the industrialized world faces significant losses
from work-related injuries and illnesses. These losses can
include productivity declines, medical and administrative
costs, decreased employee morale, and damaged public image. But most important are the human costs suffered by the
affected employees and their families who may endure longstanding physical and emotional consequences from a job-related
injury or illness.
In its ongoing endeavor to stem the tide of occupational injuries and illnesses across all industries, the Center for Safety
Research (CSR) conducts laboratory and field studies to
investigate:
· Accidents and Injuries
· Workplace Demands
· Human Capacities
Each research area incorporates a wide range of occupational safety
and health concerns, such as slips and falls, low back pain, and upperextremity disorders, with the goal of helping businesses provide safer,
healthier workplaces. CSR researchers share their scientific findings
with the health and safety community throughout the world by
publishing in leading peer-reviewed journals.
“The CSRʼs program extends
from epidemiological studies
of accidents and injuries
to biomechanical, psychophysical, and ergonomic
investigations in the field and
laboratory.”
Tom B. Leamon, PhD
Director

Understanding the causes and distribution of occupational accidents
and injuries is an essential first step
to improving on-the-job safety. Our
epidemiology researchers conduct indepth data analyses and long-term field
studies to further this understanding.
These investigations aim to increase
our overall knowledge of workplace
accidents and injuries, their causes, and
their impact on society. Our published
findings provide a basis for safety recommendations and research agendas
at the Research Center and elsewhere.

Case-Crossover Study of
Traumatic Hand Injuries
The National Electronic Injury Surveillance System cites finger or hand
lacerations as the most frequent
occupational injury treated in US
hospital emergency rooms during 1996. Our case-crossover field
study of traumatic hand injuries
seeks to identify the risk factors
for such injuries using patient
interviews.
This investigation involves coll a b o r a t i o n s w i t h t h e Ha r va rd
School of Public Health, the National Institute for Occupational
Safety and Health, Beth Israel Deaconess
Hospital, and the University of Massa-

chusetts Department of Epidemiology
and Biostatistics.
Since the study began in 1997, we have
conducted phone interviews with 1,128
hand-injured workers, aged 18 to 77,
within two days after their injuries
occurred. Our research technicians
ask the injured workers about the
circumstances just prior to injury and
the usual frequency of these circumstances. We also ask injured workers
to provide open-ended descriptions
of how their injuries occurred. Using
this information, we examine the occurrence of risk factors (such as rushing,
being distracted, and/or performing an
unusual work task) in the ten-minute
period before the injury and compare
those findings with the frequency and
duration of such exposures in the past
work week or month.
Our initial data analysis revealed
that certain factors, such as use
of malfunctioning equipment or
unusual work methods, can significantly increase hand injury risk. For
instance, the risk of a traumatic hand
injury increased 12 times when workers
reported having used malfunctioning
equipment. Further, the results showed
that glove use reduced the risk of a hand
injury by 40 percent.

Researchers will conduct additional
detailed analyses in 2001 which will
consider temporal, workplace, and
individual factors and their effect on
hand injury occurrence. Ultimately,
the results from this study will help to
promote scientific understanding of
hand injury causes. In addition, our
findings will help businesses design
intervention programs in the areas of
machinery maintenance scheduling,
safety training, and glove use.

Needle-Stick Injuries Among
Health Care Workers
Needle-stick injuries are a major
concern to health care workers,
especially given the risk of HIV
infection and the even higher
risk of infection from hepatitis C
or B. To investigate the causes of
needle-stick injuries among hospital workers, we initiated a second
case-crossover study this year with
researchers at Harvard University,
Beth Israel Deaconess Medical Center, and the University of Maryland
Medical Center. The study focuses
on two types of needle-stick exposures – continuous exposures found
in operating rooms, and intermittent
exposures found in other medical areas
including wards, emergency departments, and clinics.
The pilot study, completed this year,
involved 70 phone interviews with

injured hospital workers. Our research technicians asked the injured
workers a number of questions relative
to fatigue, rushing, distraction, task
experience, and use of safety devices
prior to their injury. We will use the
pilot study data to develop final questionnaires for the more formal study.

National Health
Interview Survey
Since 1957, the National Center
for Health Statistics (NCHS) has
conducted an annual, nationwide
health survey called the National
Health Interview Survey (NHIS).
Approximately 43,000 US households (106,000 people) participate
in the survey, which collects data on
disease and injury distributions, as
well as impairment and disability. In
1997 NCHS redesigned the survey to
collect additional injury data, including a question on whether or not an
injury occurred “while working at a
paid job.”
This year, in collaboration with
researchers from NCHS, Johns Hopkins School of Public Health, and
Purdue University, we began an
in-depth, descriptive analysis of
occupational injury data from the
revised NHIS. Using 1997 and
1998 NHIS data, our researchers
and collaborators are determining the
frequency, incidence, and distribution

of US occupational injury. We will
compare and contrast these findings
with data from the Bureau of Labor
Statistics’ (BLS) annual survey. These
analyses will create a compre-hensive
and accurate picture of occupational
injury in the US.
Initial analysis of the NHIS data indicated that of nearly 65 million injury
episodes reported during the two-year
period, 18 percent occurred among
individuals working at a paid job. This
calculates to an annual work-related
injury incidence rate of 4.7 per 100
US workers. Within this group,
the highest injury frequency was
among 25- to 34-year-olds, while the
highest work-related injury incidence
was among 18- to 19-year-olds. Most
importantly, our analysis showed
that other official data sources miss
more than 20 percent of all atwork injuries. These injuries occur
among in-dividuals who work in
federal, state, or local government, selfemployed persons, and those
working on farms of 100 or fewer
employees. We continue to summarize the NHIS data in our effort to
better understand occupational injury
in the US.

BLS National
Morbidity Profile
The annual BLS Survey of Occupational Injuries and Illnesses (SOII)

Initial analysis of the National Health Interview Survey data
indicated that of nearly 65 million injury episodes reported
during the two-year period,18 percent occurred among
individuals working at a paid job.
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is one of the most frequently used
sources of data on national occupational injury morbidity. However,
in general, industry cannot make
effective use of this data due to the
manner in which it is reported. As a
result, researchers, safety and health
practitioners, and the media
sometimes misinterpret and misrepresent this data.
To help prevent such interpretive
problems, we initiated a project
that seeks to improve the general
understanding, application, and interpretation of the BLS SOII data.
Our first efforts involved a study of
1994 SOII data to identify the leading
body part injured, and the nature of
injury by frequency and severity (median days away from work). While
morbidity associated with back pain
continued as the most frequent type
of disabling case, our results indicated
that injuries resulting from instantaneous or sudden events contributed
significantly to disability. In particular, fractures at critical anatomical
sites, such as the pelvic region, leg,
and shoulder, were responsible for the
most lengthy disability absences from
work. This finding contrasts sharply
with data published previously by
the BLS that cites carpal tunnel syndrome as the work-related condition
leading to the most lengthy disability
absences.

In 2000 we extended our analysis of
the BLS data to look at the events
or exposures which caused disabling
injury. As with our first efforts, we
requested cross-tabulated data from
BLS, in this case from 1996. We then
analyzed, sorted, and presented this
data in a manner consistent with industry use. Our analysis revealed that
the majority of injuries and illnesses
reported by BLS in 1996 were related
to gradual- or sudden-onset musculoskeletal conditions and sudden-onset
traumatic injuries. The results indicated that the injuries identified in
the SOII will require interventions to
prevent overexertion and falls as well
as other disabling events.

text of the claims that may indicate
possible contributing factors, such as
weather, fatigue, and main-tenance.
We are combining these keywords
into categories of crash and pre-crash
circumstances and will begin a final
category frequency analysis using the
698 high-cost crash claims in 2001.
The information gained from this
study will improve our understanding of serious accidents and will help
to develop tools and new approaches
for controlling high-severity truck
crashes.

Truck Crash
Claims Data Analysis
According to a recent data analysis,
the number of serious claims (over
$500,000) involving commercial
trucks increased more than 20 percent
from 1985 to 1998. Based on this information, we initiated a study of our
internal data sources to identify the
contributory factors for this increase.
Our researchers have begun to analyze the narrative text data from 698
high-cost truck claims reported over
a 12-year span (1986-1998). Using
Text Analyst, a data analysis system,
we have identified keywords from the

Epidemiology researchers
analyze occupational accident
and injury data from a wide range
of internal and external sources.
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Publications
American Journal of
Industrial Medicine
Low Back Pain Disability:
Relative Costs
by Antecedent and
Industry Group

International Journal
of Occupational and
Environmental Health
Risk Factors for
Work-Related Low Back Pain
in the Peopleʼs Republic of
China

Proceedings of IEA/
HFES 2000 Congress
Application of the
Case-Crossover
Design to the Study
of Occupational Acute Traumatic Hand Injury
A Retrospective Study of Occupational Slips, Trips, and
Falls Across Industries

In every industry, there are
n u m e ro u s d e m a n d s p l a c e d o n
workers that can contribute to
a work-related injury or illness. Our researchers conduct
studies of selected workplace tasks
and environments and use the
results as the basis for safety rec o m m e n d a t i o n s . We a p p l y a
multidisciplinary approach that
considers the biomechanical, psychophysical,
organizational, and ergonomic elements
of a work situation. We also investigate
existing and proposed safety interventions to assess their impact on
workplace safety.

Manual Materials Handling
According to recent claims data,
manual materials handling accounts
for about 35 percent of all workers
compensation claims and a slightly
higher percentage of the associated
costs. Injuries due to this exposure
span many industries and affect many
different occupations including
construction workers, warehouse employees, and utility technicians. Our
research investigates individual tasks in
the field and in the laboratory towards
a better understanding of the causes of
and contributors to materials handling

injuries. The information we obtain
provides a scientific basis for addressing materials handling concerns and
developing effective interventions.

Utility Cover Lifting
Over the past several years telecommunications, engineering,
and utility companies have ex-perienced significant growth. Concurrent
with this growth is a rising number of
injuries among the technicians who
install and maintain underground
telephone and cable lines. To access lines, workers have to lift heavy
utility covers, a task that can cause
upper-extremity and low back
injuries.
This year, our researchers initiated a
project to analyse the biomechanical, psychophysical, and ergonomic
aspects of utility cover lifting. The
research goals are to obtain scientific
data about the physiological and selfperceived work demands of this type
of lifting task on workers.
During phase one of the study, now
complete, our researchers observed
technicians as they lifted utility covers
in actual work situations. We videotaped the workers as they performed

the lifting task to capture body
posture information. We also performed a functional task analysis to
identify major job activities. Finally,
our researchers asked technicians to
rate the usability and maneuverability
of the six cover-lifting tools according
to perceived exertion.
Preliminary observations suggested a
high occurrence of awkward postures
when technicians lifted and removed
utility covers. While some tools
seemed to reduce these awkward postures, others placed added strain on
the lower and upper body joints. We
are currently conduc-ting video-based
motion analyses in order to determine
the frequency, duration, and intensity
of the lifting motion.
We have begun pilot testing for
phase two of the study. This phase
will involve a laboratory-based
biomechanical analysis of the coverlifting task using Flock of BirdsTM,
a computer-based motion analysis
system, and Bertec TM, a three-dimensional force analysis measurement
device.

VidLiTeC TM Development
We continued to develop our video-based lifting analysis software
system, VidLiTeC, with biomechanical studies aimed at improving
our understanding of characteristic

human motion during lifting. Liberty researchers developed VidLiTeC
in 1998 to help health and safety
professionals capture and quantify
workplace lifting task data on site.
With this system, researchers and
practitioners can perform biomechanical analyses of various lifting
tasks and estimate stresses to a worker’s
body without the need for complex
motion tracking systems.
This year, our researchers
recruited subjects to perform lifting
tasks in various combinations of
workstation height, lifting speed, and
object weights. We used VidLiTeC
to video-capture, digitize, and
analyze a wide range of subject movements from three different viewing
positions. Our researchers analyzed this
data and compared it to data collected
simultaneously with a more complex,
traditional motion tracking system. In
addition to expanding our understanding of typical human lifting
behavior, our preliminary data analysis indicated that VidLiTeC
measurements taken in the
workplace were comparable to laboratory-based measurements. Data
analysis will continue in 2001.

NIOSH Lifting Equation
Assessment
In 1991 the National Institute for
Occupational Safety and Health

(NIOSH) unveiled its revised lifting equation as part of an effort to
help businesses properly identify and
address high-risk manual materials
handling tasks. Since that time, the
equation has become one of industry’s
most widely used risk-assessment
tools. In partnership with Texas Tech
University’s Department of Industrial Engineering, we are conducting
a long-term field study to investigate
the scientific assumptions that form
the basis for the NIOSH equation.
Our researchers have enrolled
449 workers from more than
60 worksites since the study began in 1996. After performing
initial job-task assessments using the
NIOSH equation, we interview
workers to determine demographics and to identify basic job characteristics such as shift length and
job tasks. Every three months we
follow up with a postal questionnaire to find out if workers hold
the same jobs as they did when they
entered the study. Following this
phase, which is still in progress, we
will explore the relationships
between exposure and the incidence
and severity of low back disorders.
The ultimate goal is to determine
whether the revised NIOSH lifting
equation can accurately predict workrelated low back disorders.

According to recent claims data, manual materials
handling accounts for about 35 percent of all workers
compensation claims and a slightly higher percentage of
the associated costs.
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Work Systems Design
Modern-day business leaders
recognize that ergonomic intervention programs can reduce employee
stress and improve organizational
effectiveness. Such programs rely
on understanding the physical,
technological, and organizational
demands of the work environment.
Our work systems design research
investigates work environments
with the goal of developing effective health and safety strategies.
Currently we are studying the demands placed on office and knowledge
workers as well as the impact of ergonomic programs in reducing these
demands.

Office Ergonomics
Interventions
Our researchers made significant
progress in 2000 on a field study that
seeks to measure the effects of office
ergonomics intervention programs.
Specifically, we are investigating
how such programs impact safety
and health performance indicators,
such as musculoskeletal disorder
incidence rates, lost workdays, and
overall safety climate.
For the first part of the study, now
complete, we analyzed several safety
indicators from two companies
over a five-year period of estab-
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lished intervention. We found a
significant downward trend in
lost workdays and work-related
musculoskeletal disorders over the
five years. Additional results from
a cross-sectional study performed
at one of the companies indicated
that few employees used corporate
resources to solve their ergonomics problems. However, those
employees who did seek corporate
assistance reported that the resources were beneficial and applicable
to their work environment. The
cross-sectionalstudyalsorevealedassociations between work-related musculoskeletal disorders, social
support systems, and worker/
supervisor relations.
In preparation for the second
part of the investigation, our
researchers designed two office
ergonomics interventions which
incorporate the latest scientific findings regarding training, workplace design, and employee-driven
evaluations. We will measure the
effectiveness of these interventions at
selected company sites with respect
to worker health, well-being, and
performance.

Participatory Ergonomics
Interventions
We completed preliminary work
this year for an investigation of

participatory computer-based ergonomic training interventions.
This study is the outgrowth of
a Harvard University research project
that studied the prevalence of repetitive strain injuries among students.
Working with Harvard, we seek to
develop a behavioral intervention
for reducing these injuries that will
be transferable to the working world.
In particular, we are looking at an
approach to ergonomic training that
involves workers in every aspect of
development and implementation.
For the pilot study our researchers
worked with our Harvard partners
to design, implement, and evaluate a
computer-based ergonomics training
workshop. We validated the effects
of the workshop by administering a
test to trainees before and after
training.
The results indicated that the trainees improved their knowledge of
ergonomic principles and practices
significantly, from 69 percent (of the
28 items correct prior to training)
to 88 percent. They improved most
drama-tically in their knowledge of
appropriate workstation layout, from
47 percent correct before training to 87
percent after training. Overall, when
we presented trainees with pictures
of various workstation setups, they
identified 75 percent of the ergonomics
problems, proposed 81 percent of

the recommended solutions, and
recognized 71 percent of ideal workstation features. Based on the pilot
study results we plan future studies
of the participatory approach using
office workers.

Slips and Falls
Slips and falls are the
second leading source of compensable loss across all industries. Our
researchers
seek
to
understand the circumstances surrounding these incidents through the
in-depth study of surface interactions
known as tribology. By studying how
footwear interacts with floor surfaces
at the micro- and macroscopic level,
we gain critical scientific information on the causes of slips and falls.
We can then apply this information to develop surface selection criteria and other interventions designed
to help reduce slip- and fall-related
injuries.

Surface Roughness
Measurement
Surface roughness is a critical component in determining
how a floor’s external characteristics, or parameters, correlate to
measured friction. However, the
filter process scientists often use

to measure surface roughness
can affect the values of these
parameters.
As part of an ongoing
effort to accurately identify the correlation between friction and surface
parameters, our researchers assessed the effects of various
filter selections on surface roughness
measurements.
Using a profilometer and
the three most widely used
filter types, we measured the surface roughness of quarry and
porcelain tiles. We compared
these measurements to earlier
measurements taken with
comparable equipment (a pin-ondisk tester and two common slipmeters). Our results showed that
different filter selections significantly
impacted the correlation between the
measured friction and the surface parameters. This information will help
our researchers determine the best
way to measure surface roughness for
accurate slip and fall risk assessment.

Acid-Etching
Treatments
In addition to our surface
roughness investigations, we are
looking at how commonly used acid-

etching treatments affect the traction
of contaminated floor surfaces. With
research partners at the Finnish
Institute of Occupational Health,
we measured the slip resistance and
surface roughness of five industrial
ceramic tile surfaces before and after
acid etching. We then measured the
friction of both sets of tiles under
wet and oily conditions.
Preliminary analysis of the two
sets of tile data indicated that acid
etching with a five percent ammonium-bifluoride solution provided an
overall average traction increase of 74
percent. The treatment had the most
significant effect on a glazed ceramic
tile surface and was, in general, more
effective in the wet than the oily
condition. We will continue to collect and analyze data for this project
into 2001.

Slipmeter Development
Based on tribological phenomena studied at the Research Center
and elsewhere, our researchers are
currently developing a prototype slipmeter for more precise evaluation of
floor slipperiness. While traditional
slipmeter test methods rely on static
or kinetic friction, our prototype
slip-meter uses dynamic friction data
as safety criteria. This new
approach allows for a more

Our work systems design research investigates...the demands
placed on office and knowledge workers as well as the impact of
ergonomic programs in reducing those demands.
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diversified evaluation of floor slipperiness, which should ultimately
improve the validity of on-site floor
friction testing.
This year we outfitted our
prototype slipmeter with a
pneumatic wheel consisting of six
slider units and a triggering device.
This addition allows for prompt timing of each slider unit as it comes in
contact with the floor surface.

We tested the new prototype on
eight different vinyl and ceramic
tile floorings under wet and oily test
conditions. We found that, compared to a previous spring-loaded
version of the test device, the new
prototype is more reliable and produces less distortion during testing.

Test wheel slider unit of prototype slipmeter in contact with floor; FN is
normal force and Fµ is frictional force; the direction of sliding (velocity, v)
is marked and the friction co-efficient is = Fµ/FN.

DC-motor with beltdriven transmission

Air pressure
gauge and cabin

Aluminum
frame
Test wheel with
six slider units

Slider in
contact with floor

Tribology researcher tests prototype
slipmeter on a selection of floor surfaces
using a variety of contaminants.
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Publications
Safety Science
The Effect of Filtering Processes on Surface Roughness Parameters
and Their Correlation with
the Measured Friction
Part I: Porcelain Tiles

International Journal of
Industrial Ergonomics
Experimental Appraisal of
a Manual Task Evaluator

Proceedings of IEA/
HFES 2000 Congress
Systematic Evaluation
of Office Ergonomics
Training Programs
Validity and Reliability of
Transitional Floor Friction
Test: The Effect of Normal
Load and Sliding Velocity

Since its inception in 1954, the
Research Center has investigated
human capacities and limitations
for performing certain work tasks.
Much of this research has relied on a
psychophysical methodology which
enables our researchers to determine
maximum acceptable workloads for
various studied tasks. More recently,
our human ca-pacities research has
expanded to include ergonomic investigations of repetitive hand tool use and
studies of human cognition, decisionmaking, and safety perception.

Maximum Acceptable
Weights for Lifting
To help combat the historically
high costs associated with manual
materials handling injuries, our researchers have collected data on
industrial lifting, lowering, pushing, and pulling tasks for more than
35 years. This year we completed
data analysis from laboratory studies in which eight males performed
l owe r i n g t a s k s u s i n g t w o d i f f e r e n t - s i z e d c o n t a i n e r s . We
asked the subjects to lower each
container from two heights (shoulderto-knuckle height and knuckle-to-floor
level), over three vertical distances and
to choose an ac-ceptable weight for an
eight-hour workday. We then recorded
their psychophysical responses to the

tasks. Our findings suggest that lowering distance and container size have
no significant effect on the maximum
acceptable weights for lowering.
We also continued to analyze the results
of a manual materials handling experiment that focused on female industrial
workers. In this experiment, 11 women
performed various industrial tasks in a
controlled laboratory setting. We measured their psychophysical responses to
lifting and lowering both large and small
containers from various heights
(shoulder-to-knuckle height and
knuckle-height-to-floor level). We also
measured subjects’ responses to pushing
and pulling over distances of 50 feet
and the effects of extended arm lifting.
The published results from both studies
will enable us to refine and improve
our CompuTaskTM lifting-task analysis
software.

Upper-Extremity
Repetitive Tasks
Many industries require workers to
perform repetitive tasks involving the
hands, arms, wrists, and fingers. Such
tasks, which include screw-driving,
knife-cutting, and as- sembly-work, can
result in injury if performed without
respect for human capacities and limitations. To help determine acceptable

criteria for these upper-extremity
repetitive tasks, we conduct laboratory-based experiments in which subjects
perform simulated in-dustrial tasks.
Prior to each investigation, we screen
subjects to ensure that they have no
prior exposure to repetitive upperextremity tasks and no history of
cumulative trauma disorders.
This year we began to analyze the
data from an earlier investigation of
the motions involved in industrial
screwdriving tasks, namely supination
and pronation of the wrist. We asked
subjects to perform a simulated screwdriving task at frequencies of 15, 20,
and 25 repetitions per minute. We instructed them to work as hard as they
could without developing unusual
hand, wrist, or forearm discomfort.
Following collection and analysis of
the corresponding psychophysical
data, we determined the maximum
acceptable torque for upper-extremity
repetitive tasks involving wrist supination and pronation.
In another study, we are coll a b o r a t i n g w i t h t h e Ha r va rd
School of Public Health to investigate the psychophysical and
physiological effects of a simulated
meat-cutting task involving ulnar deviation. We asked subjects to determine an
acceptable workload for an eighthour day involving the specified
task. Every two hours througho u t t h e w o rk d a y, re s e a rc h e r s
collected electro-physiological mea-

surements from the subjects’ forearm
muscles using a specially designed test
rig. The results showed variations in
these measurements over the workday and cumulative changes over the
work week. These findings provide
evidence of minute amounts of muscle
fatigue caused by the task, and will ultimately help us to better understand
the physiological mechanisms that can
lead to work-related musculoskeletal
disorders.

Ergonomic Investigations of
Hand-Held Tools
Since the beginning of humankind,
people have designed and used handheld tools to enhance the capabilities
of the upper extremities. Although
these tools have been somewhat refined over time and standardized to
accommodate the needs of modern
times, the interactions between workers and hand tools still pose safety
and health issues. Our researchers
are currently conducting separate
but related laboratory studies of
hand tool use – one involving screwdrivers and the other pliers. The
purpose of these studies is to investigate the stresses involved in certain
repetitive tasks and to use the information gained to promote safer and more
productive hand tool use.
In the first of the two hand tool experiments, we compared standard and
bent-handled needle nose pliers during a wire-twisting task. Researchers

collected data on wrist posture and
productivity as 14 subjects performed
the task from five workplace heights
and nine workpiece orientations.
They performed the task combinations in random order over five,
three-hour experimental sessions.
Our comparison indicated no
significant difference between productivity levels for the standard and the
bent-handled pliers. However, work
height and orientation, as well as their
interaction, had a significant effect
on productivity and wrist deviation.
In general, productivity declined as
measures of discomfort and postural
deviation increased. These findings
demonstrate that poor workplace design leading to discomfort and stress
may be expected to reduce productivity as well.
In the second of our hand tool experiments, we are collecting wrist
posture and productivity data as
subjects perform a simulated screwdriving task. This study compares
two different types of screwdrivers
(Phillips and flathead), as subjects
perform the task from five different
work heights and nine workpiece
orientations.
We will use the information from
these and future studies to develop
a general evaluation model and a
structured approach to hand tool use
that enhances productivity, safety,
and health.

To help determine acceptable criteria for upper-extremity
repetitive tasks, we conduct laboratory-based experiments in
which subjects perform simulated industrial tasks.
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Safety Symbol
Comprehension
Since it is not always possible to “design out” workplace hazards, many
industries use warning signs to alert
workers to potential hazards, their
possible consequences, and how
to avoid them. These signs often
incorporate the use of symbols to
communicate safety information.
Understanding how individuals respond to these symbols is essential
to determining the overall impact of
warnings on workplace safety.
Our cognitive researchers began a
study this year to investigate the effects
of training and memory capacity on
safety symbol comprehension. We
recruited participants in two age
groups, based on research that suggests
that the older participants (50-65)
would have a reduced working memory capacity relative to the younger
subjects (18-35). We then assigned
participants to one of three training
conditions. In order to assess training
effects, we tested parti-cipants’ comprehension of the symbols both before
and after training (immediately, one
week later, and six weeks later) using
a computer-based tutorial.
Analyses of the pilot data demonstrated an average error reduction of
approximately 80 percent from pre- to
post-test. Reaction times decreased
by about 30 percent. There were also
some indications that the training
programs are differentially effective

and that the overall benefit of training
was smaller for older as compared to
younger participants.

Driver Distraction
Recent years have seen the development of many new in-vehicle
technologies including navigation
and route guidance systems, collision
avoidance systems, intelligent cruise
control, and on-board information
systems. While these technologies
are intended to assist drivers, in some
cases the new systems may lead to
driver overload and distraction. By
studying how drivers use in-vehicle
technologies under various conditions, we can better understand the
impact such systems have on driver
safety.

The results indicated that drivers initiated braking more slowly, but braked
harder, in response to the light change
when the distraction was present than
when it was not. However, braking
harder did not compensate for the
slower reaction times, as these drivers
had longer stopping distances than
drivers in the no-distraction condition. These results demonstrate that
when there is a distraction present,
drivers may operate with a reduced
margin of safety.

In a recently published study, our
researchers examined the effect of
cell phone use on driver response
during a critical driving maneuver.
We asked drivers to memorize seven
digits each time they drove a lap on
our driving range. At the end of every
trial, we asked subjects to recall these
digits. On some trials, we introduced
drivers to a red light signal, in which
case they were instructed to treat
the light change as an emergency
stopping situation. Additionally, on
selected trials, we programmed the
simulated cell phone to “ring” as the
driver approached the intersection.
At that point, we asked the driver to
determine whether a given number
matched the first digit of the number
that they had memorized.

With our collaborators at the Harvard School of
Public Health, we measured the psychophysical and
physiological effects of a simulated meat-cutting task.
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American workers lose more than 650 million days from work each
year due to health conditions. In 1998 the estimated direct costs
for disability in the US were over $260 billion – about half due to
work-related injuries and illnesses. These costs, while significant,
fail to capture all of the ways people suffer when they are disabled
by an injury or illness.
Established in 1999, the Center for Disability Research (CDR)
conducts original research into the causes, consequences, and prevention of disability. Research activities of the CDR fall into three
categories of investigation:
· Return to Work
· Causes and Predictors
· Disability at Work
Through extensive field- and data-based studies, the CDR is
dedicated to helping industry understand and avoid exposures that
can lead to disability. By assessing current injury treatment protocols, our researchers seek to identify effective methods of achieving
safe and sustained return to work when injury or illness does occur.

“The mission of the CDR is
to develop new knowledge
about how disability occurs and
how it can be prevented, and
to apply this knowledge to
enable workers to achieve safe
and sustained return to work
after an injury or illness.”
Glenn Pransky, MD, MOccH
Director, CDR

A commitment to helping workers regain full health and function
and overcome return-to-work barriers is central to our disability
research. To address these areas, our
researchers conduct studies of current clinical treatment practices and
industry management approaches
for patients who have experienced a
disabling injury or illness. By increasing our understanding of existing
practices and assessing their effectiveness, we can develop a strong scientific
basis for recommendations to improve
patient care, case management, and
return-to-work outcomes.

Low Back Pain Clinical
Disability Management
Low back disorders continue to be
one of the largest sources of workers
compensation indemnity and health
care costs. These high costs are in large
part due to the long-term disability
associated with these disorders. While
there are several factors that affect the
length of low-back-related disability,
the impact of individual components,
such as physician practice patterns and
medical treatments, is not well known.
By enhancing our understanding of
clinical approaches to low back disability, we can ultimately apply our
findings to improve patient outcomes.

Physician Practice Patterns
With research collaborators at the
Harvard School of Public Health,
we are conducting a survey-based
study of physician practice patterns
in clinical management of low back
disorders. Researchers devel oped and administered surveys to
3,000 primary care physicians selected from an American Medical
Association listing. The listing included equal representations (600
each) of internists, family and general
practitioners, and emergency and
occupational medicine specialists.
In addition to questions regarding
demographics, practice settings, and
time spent treating low back pain, the
survey presented two hypothetical case
scenarios of patients with typical workrelated, acute-onset low back pain. For
each case scenario, physicians indicated
which of 25 listed interventions they
would recommend. We considered
these responses to be an accurate measure of the physicians’ actual practice
patterns.
Our researchers are currently analyzing more than 700 responses to assess
physician approaches in the initial
diagnosis and management of workrelated, acute-onset low back pain.
Specifically, we are looking at the

extent to which physician practice
patterns differ from current guidelines
presented by the Agency for Health
Care Quality and Research and by
the American College of Occupational and Environmental
Medicine.
Preliminary analysis of the survey data provides considerable
evidence that physicians use more
resources and deviate considerably from accepted guidelines in
managing work-related low back
disabilities. This finding suggests
that physicians may not be aware of
recommended diagnostic and treatment approaches, and points to a
need for new ways to disseminate this
information.

Primary Care Physicians and
Work-Related Disability
The role of the primar y care
physician in addressing patient disability is largely undefined and can
vary considerably from practice
to practice. For the most part,
investigations of how primary care
physicians address patient work
status have focused on disability
claims, ignoring the larger issue of
patient evaluations. To help address
this issue, we are working with the
University of Massachusetts Medical
School to investigate how physicians
typically address disability issues in
general practice. Ultimately, we will
use the findings from this research to

help identify opportunities for improving treatments and reducing
work-related disability.
A series of three focus groups, consisting of eight primary care physicians
each, was conducted to identify practices, concerns, and suggestions for
improved return-to-work and disability outcomes. Based on these sessions,
a survey was developed and further
validated with an additional focus
group. The survey included 81 questions pertaining to: typical practices
and information physicians use to
respond to requests for time off from
work; incentives and barriers to physician efforts to help patients return to
work; and perceived opportunities for
improvement in treating work
disability.
The survey was mailed to more
t h a n 4 0 0 a c t i ve l y p r a c t i c i n g
primary care physicians and 40 occupational medicine physicians.
Responses from 43 percent of the
primary care physicians and 70 percent of the occupational medicine
physicians indicated that, in nine
percent of all patient visits, primary
care physicians were asked for information on work ability. In these cases,
physicians stated that they usually
based their work status decisions on
patient input and clinical observations. Ninety-three percent of primary
care physicians viewed facilitating safe
return to work as an important part of
their role, and only six percent stated

that primary care physicians should
not have a role in these issues.
Based on these and other results, the
investigators concluded that evaluations of work status and work ability
are common and appropriate aspects of
primary care practice. However, there
is room for improved communication
between primary care physicians and
employers, and a need for increased
access to alternative duty assignments.
In another investigation we are looking at the impact of primary care
physician involvement on return-towork outcomes among low back pain
patients. In its pilot stage, this casecontrol study investigates low back
pain cases in which patients have been
treated by a primary care network.
With colleagues at Massachusetts
General Hospital, we are comparing
low back pain cases associated with
a workers compensation claim
to similar cases not involving a
workers compensation claim.
Additionally, we will compare
workers compensation low back
pain cases where patients were
treated by their primar y care
practitioners to cases involving treatment outside of the network.

Intradiscal Electrothermal
Therapy Outcomes
Over the past 20 years, studies have
suggested that discogenic low back
pain, or pain that is thought to

Low back disorders continue to be one of the largest sources
of workers compensation indemnity and health care costs...
in large part due to the long-term disability associated with
these disorders.
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emanate from the outer portion
of the spinal disk, is a common
cause of non-specific low back pain.
This type of chronic pain is exacerbated by movement but localized
to the back. Diagnosis and treatment methods for discogenic low
back pain are controversial. When
initial non-operative, conservative treatment approaches are
unsuccessful, physicians may
recommend some form of intervertebral fusion. More recently, however,
physicians are prescribing a new treatment approach, called intradiscal
electrothermal therapy, or IDET.
In administering IDET, the physician
uses a heated probe to coagulate the
collagen of the intervertebral disc. In
theory, this treatment stabilizes the
disc and destroys nerve fibers that
are the source of pain. Over the past
two years, 2,300 US physicians have
been trained to administer IDET.
Despite its growing popularity, there
is little data available on long-term
outcomes of IDET. For this reason,
our researchers initiated a descriptive
study to look at use of the IDET procedure among workers compensation
low back pain patients. Specifically,
we are looking at patient outcomes
associated with the therapy. The
study will use existing claims data to
investigate treatment outcomes with
respect to return to work, medical and
indemnity costs, and patient-reported
pain and function.
This year we developed a methodology
to identify cases of patients who have
undergone IDET. We will begin to
analyze the data from these cases in
2001.

Integrated Case Disability
Management
Work-related upper-extremity
disorders account for a high proportion of workers compensation claims,
lost time, and health care costs.
Persistent symptoms and continued
exposure can make these disorders
particularly difficult to manage. As a
result, many upper-extremity disorder
cases are characterized by delayed
functional recovery and return to
work. To help address these issues,
we are investigating various medical,
ergonomic, and psychosocial factors,
which are believed to impact lost time,
pain, and functional limitations associated with these disorders.
We are collaborating with investigators at Georgetown University and
the US Department of Labor on a
randomized, controlled study to assess an integrated case management
(ICM) approach for treating workrelated upper-extremity disorders.
The goal is to determine whether such
an approach, with its strong emphasis on ergonomic accommodation
and worker training, enhances
recovery, well-being, and returnto-work outcomes for this group of
patients.

injured workers in problem solving,
ergonomic risk factor identification,
and workplace accommodation.
The baseline assessment of injured
workers recruited into the study has
been completed. It revealed important associations between perceived
ergonomic risks, work style, and
functional limitations.
Preliminary results indicated that the
ICM training increased the number
of ergonomic accom-modations
provided to injured workers. We are
currently col-lecting six-month and
one-year follow-up data for assessing this case management approach.
Patterns of health care, health care
costs, and indemnity costs will also
be examined.

In 2000 the investigators delivered
a two-day training seminar on ICM
principles and procedures to a group
of 60 randomly selected nurse case
managers from ten US metropolitan areas. Following the training,
nearly 170 volunteer injured subjects
were assigned to either an ICM or
a “usual care” nurse case manager.
The ICM-trained nurses instructed

Our return-to-work research investigates
ways to help workers regain full health and
function following an illness or injury.
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Occupational injuries and illnesses vary considerably, from acute
episodes that resolve without treatment,
to chronic and disabling conditions
that persist despite medical intervention. Our research on disability causes
and predictors seeks to identify those
factors that contribute to prolonged
disability, using available data, as well as
patient and clinician survey information. By increasing our understanding of these contributing factors,
we can help to improve existing treatment and rehabilitation efforts and
guide the development of effective
interventions.

Low Back Disability
Contributing Factors
In 2000 we began preliminary work
on a large-scale field study of factors
contributing to work-related low back
disability. This study, the first of its
kind to specifically focus on acute workplace injuries, involves collaborations
with several New England occupational medicine clinic networks. As
a first step, our researchers completed
a review of the scientific literature
to identify potential contributors to
low back disability. According to
the literature factors such as health
history, nature of work, severity of
pain, impact of pain on function,
expectations of treatment, and psycho-

logical distress may influence low back
disability duration. We used this information to develop patient and clinician
questionnaires for the field study.
We also began the process of re-cruiting
research subjects from the collaborating occupational medicine clinics. To
participate in the study, subjects must
seek treatment at an occupational clinic
within ten days of the onset of a workrelated low back pain episode. Once
the subject has agreed to participate in
the study, we ask both the patient and
the clinician to complete questionnaires
that assess medical, workplace, and
individual factors thought to influence
the duration of low back pain and disability. Following this initial survey, we
conduct phone interviews at four- and
12-week intervals to determine functional and disability outcomes. The
study aims to recruit and survey 1,500
back-injured patients over a period of
two years.
In another study of factors contri-buting
to work-related low back disability, we
are looking at information collected by
occupational nurse case managers at the
onset of an injury. The study is a collaborative effort with the Harvard School
of Public Health. Our mutual intent
is to understand how this information,
which includes input from employers,
patients, and care providers, can be used

to better predict and treat low back
disability.
Drawing upon internal data resources,
researchers identified 68,906 workrelated low back disability cases that
involved nurse case management
referrals from January 1, 1997 to June
30, 1998. From this broad base, we
extracted a sample of 1,712 cases of
uncomplicated low back injury for
further study. With our Harvard
School of Public Health research collaborators, we began a preliminary

statistical analysis of the extracted data
to identify potential predictive factors
for chronic low back disability.

Disability Prevention
Through Optimal Employer
Response
Recent research findings suggest that
an employer’s response to work injuries may be the single most important
predictor of prolonged disability. In
collaboration with New Hampshire’s
Exeter Hospital, we are conducting a

research project that seeks to increase
our understanding of the relationship between managerial responses
to work-related injuries and disability
duration. The project involves development, implementation, and testing
of a training program that teaches
supervisors how to effectively respond
to employees who report work-related
symptoms and injuries. Our goal is
to determine whether such training
can improve injury management practices and reduce or prevent disability
among workers.

Adapted from Feuerstein, Miller, Shaw, Wood, Beyer, Lincoln, and Hickey, Integrated Case Management for Upper-Extremity Disorders: Provider Manual, Georgetown University, 1999.

Timeline showing components of the Integrated Case Management (ICM) approach.
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Using feedback from employees of
selected New Hampshire companies,
a training program was developed to
facilitate proactive, supportive, and
knowledgeable supervisor responses to
worker injuries and symptoms. The
program addresses such critical issues
as communication skills, workplace
accommodation, disability management, problem solving, ergonomics,
and role-playing. In a pilot study of
the program’s ef-fectiveness, the investigators administered the training to
supervisors at seven New Hampshire
companies. Participating supervisors
completed a survey before and after
training to assess the acceptability
and effectiveness of the training. In
addition, workers completed a survey
of perceived management practices
related to health and disability in the
12 months before and after the training program.
The pilot study results demonstrated that the training
inter- vention, supported by mangement, improved super visor
responses to work-related musculoskeletal problems and led to significant
and sustained attitude changes among
supervisors. Employees reported
that supervisor responses improved
significantly, especially with regard
to pro-viding access to medical care,
discussing problems confidentially,

and not blaming the worker for the
injury. About a third of the supervisors reported decreases in lost time
as a result of the program, and more
than 80 percent felt that they were
better able to offer appropriate initial
management. We plan to expand this
research to a variety of industries and
locations.

Upper-Extremity
Classification

physical examination. This year,
the study team developed,
tested, and refined a consensus classification system. The new classification
system can be applied in a variety of
epidemiological and clinical studies.
We anticipate that it will not only
provide a basis for cross-researcher
communication and standardization
of data collection, but will also help
generate new insights for comparing
findings across different populations.

Work-related upper-extremity
disorders can be a source of significant
disability, especially in industries
where hand-intensive work is required.
Unfortunately, scientific investigations of these types of disorders lack a
standard patient classification system
making research and treatment
difficult. Such a classification system could significantly enhance
future research on the causes and
outcome predictors of upper-extremity disorders.
In a study initiated by the In-stitute
for Work and Health, Toronto, Ontario, Canada, we are participating in the
analysis of expert evaluations, based on
data from more than 250 employees
with a variety of upper-extremity complaints. The data includes
health history, self-reported pain,
and results of a standardized

The results of a pilot study demonstrated that a management
supported supervisor training intervention brought about
significant improvements in preventing lost time.
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The effects of certain health factors on the workplace – such as
illness, injury, and aging – are not
well known. One reason is the lack
of well-developed methods for
measuring the impact of health conditions and medical treatments on ability
to work. As a result, employers have
only limited information to guide
them as they make critical policy decisions regarding workplace health and
productivity. To help remedy this situation, our researchers are investigating
ways to measure the impact of certain
health conditions, such as chronic
pain and aging in the workplace. By
increasing our understanding of these
conditions, their impact, and their
treatment, we will be able to bet-ter
inform employers on how to best promote employee health and well-being.

Measuring Effects of Illness
on Work Productivity
Ill health can significantly impact
an individual’s ability to perform
in the workplace, and may lead to
increased absenteeism and job changes,
reduced productivity and work quality, and decreased job satisfaction.
However, most studies of medical
conditions and their treatments either
do not consider work status or address
it in only very general terms by measuring whether or not return to work

has occurred. These limited approaches fail to capture the breadth
of health-related effects on work,
and underestimate the full impact of
illness and injury in the workplace.
They also miss the effects of chronic
or intermittent conditions that do not
lead to absence, but which may impair
an employee’s ability to adequately
perform work tasks.
In collaboration with researchers at
the Massachusetts Institute of Technology Sloan School of Management,
we began a long-term project that
aims to provide a scientific basis for
new, more accurate measures of health
effects on work productivity. Our
investigation will document the full
impact of intermittent, non-disabling
medical conditions using daily work
productivity measures. By focusing
on medical conditions associated with significant work
impairment and absenteeism, our researchers plan to develop new methods
that will be applicable to a variety of
conditions.
This year the research team identified
more than 120 workers who agreed to
participate in the study. These workers
suffered from migraine or other types of
headaches. The volunteers were asked to
complete daily reports about symptoms
and work activities. These reports

included information about on-thejob illness episodes and treatment
as well as self-perceived work quality and productivity. The research
team also developed and tested an
innovative, interactive voice recognition and touch tone data-entry
system for daily reporting. This system enables participants to complete
questionnaires at their convenience,
eliminates loss of data from misplaced
diaries, and facilitates data accuracy.
We have begun to analyze the data
collected this year, and will implement
the new data-entry system in 2001.

Work Injuries and Outcomes
in Older Workers
A 1996 Bureau of Labor Statistics
report estimates that over the next decade, the proportion of workers aged
55 or older will increase at a rate three
times that of younger workers. As the
workforce ages, it becomes increasingly important to understand the
causes, consequences, and prevention
of work injuries in older workers. To
address these issues, we are collaborating with several prominent universities
on a research study spearheaded by the
National Institute for Occupational
Safety and Health. With research
partners at the University of Massachusetts Medical School, Boston
University School of Public Health,
and the University of Texas, we will
investigate injury types and outcomes
through a prospective study of older
workers with work-related injuries.

This year the research team completed
a thorough review of the existing
scientific literature on older worker
injuries and outcomes. The review
revealed that older workers who suffer work injuries may have certain
advantages in the recovery process, compared to their younger
counterparts. Such benefits may
include more stable workplace
attachments, maturity and experience,
and greater availability of alternateduty work. On the other hand,
older workers may encounter barriers
including age-related discrimination, other illnesses that complicate
recovery, diminished work capacity,
and competing retirement incentives. The literature also indicates
that little is known about the most
effective inter-ventions to facilitate
safe and sustained return to work in
this population.

vocational, and economic outcomes. They will administer follow-up
questionnaires to these same groups
at five and 11 months post-injury.
The research team will use the survey
information to identify optimal approaches for treatment and return to
work among older workers.

The study team began to recruit
subjects for the project based on
first reports of injury from the New
Hampshire Department of Labor.
Survey researchers from the University of Massachusetts administered
an initial detailed questionnaire to
1,000 older workers suffering workrelated injuries, as well as 1,000
younger workers with comparable
injuries. The questionnaires ask
recipients for information on demographic, health, medical, vocational,
economic, and social factors;
employer and medical provider responses; and a variety of health,

A 1996 Bureau of Labor Statistics report estimates that over
the next decade, the proportion of workers aged 55 or older will
increase at a rate three times that of younger workers.
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To realize a strategy of helping advance global safety and health, the
Research Center has formed collaborative relationships with premier
research organizations around the world, in-cluding the Harvard
School of Public Health; China’s Chongqing University and Fudan
University; the University of Aberdeen in Scotland; and the Health
and Safety Laboratory in the United Kingdom.
The Research Center also conducts a variety of activities aimed at
increasing awareness of occupational safety and health and enhancing
worker safety. These endeavors include the Center’s Visiting Scholar
Program as well as special 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.

Liberty Mutual-Harvard
Program in Occupational
Safety and Health
In its sixth year, the Liberty Mutual-Harvard Program continued
to reflect the diverse collaborative
research interests of the two institutions
and a shared commitment to enhancing
scientific understanding of occupational
safety and health. Together, the Liberty
Mutual Research Center and the Harvard School of Public Health made
significant progress on several research
projects and continued to facilitate the
exchange of ideas and technologies
through joint colloquia and conferences.
This year Liberty Mutual and Har-vard
researchers completed an investigation
which examined clinical management
of uncomplicated low back pain. The
project, which surveyed 3,000 primary
care physicians over a one-year timeframe, looked at physician approaches
to initial management of work-related
low back pain (see Return to Work,
p. 22). Researchers investigated
relationships between treatment approaches and disability duration and
looked at the extent to which physician
practice patterns differ from current
medical guidelines.
We also began a study of low back
disability involving nurse case

management referrals. With our
Harvard collaborators, we identified
68,906 low back disability claims involving nurse case management from
Liberty Mutual data. From these, we
extracted 1,712 claims for further study.
Our goal is to look at the information
collected by nurse case managers at
the onset of an injury and to determine its usefulness in predicting low
back pain disability (see Causes and
Predictors, p. 26)
In its fourth year, the Liberty MutualHarvard Hand Injury Study began
initial reporting of results. The study,
in which researchers collected and
analyzed data from more than 1,000
hand-injured subjects, is the largest of
its kind to focus on acute, traumatic,
occupational hand injuries. Initial
results indicated that certain workplace
factors can significantly increase the
risk of hand injury. (see Accidents and
Injuries, p. 7).
We also initiated two new studies in
2000. The first examines the relationship between psychophysical and
physiological parameters in upperextremity repetitive work (see Human
Capacities, p. 17). The other seeks
to evaluate participatory ergonomics
interventions using computer-based
knowledge worker training (see Workplace Demands, p.12).

Beyond these project highlights, we
held two joint colloquia focusing on
injury epidemiology and low back
pain respectively, and participated in
an international symposium on aging
and health.

Global Research
Collaborations
This year the Research Center significantly expanded its research program
in China, beginning with the opening of the Liberty Mutual SafeWork
Center at Fudan University in Shanghai (formerly Shanghai Medical
University). The new Center is an
extension of our established partnership with the University, which
produced two published studies
on back pain and fatal injuries in
China in 2000. In December we
opened the Liberty Mutual SafeWork
Center at Chongqing University
in western China. Both SafeWork
Centers build on previous achievements and permit new initiatives in
advancing occupational safety in
China.
We also continued our partnership
with China’s State Economic and
Trade Commission (SETC) Bureau
of Work Safety. The SETC coorganized and hosted the Second
Annual SafeWork Forum in Beijing.
The two-day event held in June
gathered more than 100 attendees,
including health and safety experts,

government officials and managers
of leading companies from the US,
Europe, Asia, and China. Participants
exchanged information on workplace
safety, worker injury, and casualty
causes, as well as injury and illness
loss prevention.
Through the Forum and other related activities, the SETC and Liberty
Mutual strive to build a bridge between China and the international
community. Our combined intent
is to contribute to China’s progress
for improving safety standards and
workplace safety practices and to accelerate the development of worker
injury insurance.
We also made continued progress
on our European partnerships this
past year, including completion of a
joint review of prospective back pain
research designs with the University of
Aberdeen’s Safe-Work Center.

International Symposium
on Slipperiness
In June the Research Center host-ed
a two-day, international scien- tific
symposium titled The Measurement
of Slipperiness. The program promoted the development of a global
perspective on methodological issues
in slipperiness measurement and established a network of professionals,
from both public and private institutions, for future research collabo-

ration. Invitees included researchers
noted for their active research in slipperiness measurement and for their
record of scholarly accomplishment
in the peer-reviewed press.
T h e m o re t h a n 2 0 a t t e n d e e s
represented world-renowned institutions, including the Finnish
Institute of Occupational Health;
the French National Research and
Safety Institute; United Kingdom
Health and Safety Laboratory;
the US National Institute for Occupational Safety and Health;
the Massachusetts Institute
o f Te c h n o l o g y ; No r t h w e s t ern University; the University of
Southern California; Linkoeping
University(Sweden); and the University of Pittsburgh. The symposium
also welcomed repre-sentatives from
Australia, Thai-land, Korea, and
Germany.
Participants discussed various topics
pertaining to fundamental concepts
and definitions in slipperiness
measurement, including the occupational injury burden of slips and
falls; biomechanics of slips and falls;
human-centered methods; and surface
roughness and friction. They organized into six issue-focused working
groups to collaborate on original,
pre-drafted symposium manuscripts.
Participants provided rigorous, review for the documents which will
be published in a special journal

The Liberty Mutual-Harvard Program made progress on several
research projects and continued to facilitate the exchange of ideas
and technologies between the two institutions.
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issue. Program organizers will also
compile the resulting documents into
a monograph that addresses scientific
questions regarding measurement systems. The symposium outcomes are
expected to guide the future dir-ection
of worldwide slipperiness measurement research.

Symposium participants discuss issues affecting slipperiness
measurement at an international symposium held in June at
the Research Center.
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In its sixth year, the Visiting Scholar
Program offers a unique opportunity
for a senior researcher to collaborate
with Center staff on a research initiative
of mutual interest. Gordon S. Smith,
MB, ChB, (MD), MPH, associate
professor at the Johns Hopkins Center
for Injury Research and Policy was this
year’s Visiting Scholar.
While at the Research Center, Dr.
Smith conducted occupational
injury epidemiology research involving data from the 1997/98 National
Health Interview Surveys (NHIS) (see
Accidents and Injuries, p. 7). In accordance with the Visiting Scholar
Program requirement of peer-review
publication, project researchers will
publish two papers. The first paper will
summarize key epidemiological findings from the study (injury rates by
age and gender, as well as causes), and
will include recommendations for improving the NHIS’s ability to capture
workplace injury information. The second paper will explore the differences
between injury rates from the NHIS
and from the Bureau of Labor Statistics’
data. Dr. Smith and Center researchers
have initiated a longer-term study to
develop a standardized approach for
coding narrative information.

alcohol research, and injury sur-veillance systems. He has done extensive
work in the occupational area, both
nationally and internationally, has
published numerous studies, and is
author of the book, Injury Prevention:
An International Perspective. His
professional affiliations include the
American Public Health Association,
the Society of Epidemiologic Research,
and the International Epidemiological
Association.
Dr. Smith began his professional career
as a physician in his native New Zealand. Later his clinical and research
work led him to Australia and Papua
New Guinea. In 1980 he came to the
United States, where he matriculated at
the Harvard School of Public Health.
From 1982 to 1984 Dr. Smith was an
epidemiologist at the US Centers for
Disease Control. In 1985 he joined the
faculty at the Johns Hopkins University
School of Hygiene and Public Health,
where he currently holds faculty positions in the Center for Injury Research
and Policy, Health Policy and Management, Epidemiology, and Emergency
Medicine at the School of Medicine.

A physician and epidemiologist, Dr.
Smith specializes in injury epidemiology, occupational injury research,

Gordon S. Smith
MB, ChB, (MD), MPH

Awards Presented
In an effort to promote exceptional research in the area of occupational safety
and health, the Research Center partners
with prominent health and safety organizations on three high profile awards
– the Best Paper Award and Liberty
Mutual Prize, presented annually, and
the Liberty Mutual Medal, presented
every three years to the best of the three
previous Liberty Prize-winning papers.
Tracey M. Bernard, PhD, PE, of
Murray State University, Kentucky;
Mohamed M. Ayoub, PhD, PE, CPE,
of Texas Tech University; and Chiuhsiang Joe Lin, PhD, of Chung
Yuan Christian University, Taiwan,
won the 2000 Liberty Mutual Best
Paper Award. The Award recognizes
the best paper published in the
International Journal of Industrial
Ergonomics during the previous year.
The Award recipients authored the
scientific paper, “Evaluation of a Biomechanical Simulation Model for Sagittal
Plane Lifting.”
Peter J. McAlindon, PhD, of Keybowl, Inc., was the recipient of
the 2000 Liberty Mutual Prize.
The annual award, sponsored in
conjunction with the International Ergonomics Association (IEA), recognizes
outstanding original research in the
field of occupational safety and health.
Dr. McAlindon was re-cognized for his
research paper, “Alternative Keyboard
for Typists with Carpal Tunnel Syndrome.”

Andrew S. Imada, PhD, of A.S.
Imada and Associates won the 2000
Liberty Mutual Medal in Ergonomics and Occupational Safety.
The Medal recognizes Dr. Imada’s
scientific paper titled, “A Macroergonomic Approach to Reducing
Work-Related Injuries.”

Honors Received
The Ergonomics Society selected
Research Center Director, Tom B.
Leamon, PhD, to present its Annual Society Lecture in 2000. This
distinguished appointment recognizes
significant contributors to er-gonomics
and culminates in the presentation of a
medal to the honored speaker.
According to the Society’s honors
committee chairman, “Dr. Leamon
was selected to present the 2000
lecture as a tribute to the significant contribution he has made to
the many areas of research, application, and the extensive promotion of
ergonomics while at the Research
Center.” Dr. Leamon presented his
talk, “2000 and Onwards– Challenges
for Ergonomics” at the Society’s annual conference held in Lincolnshire,
England, in April.
The Ergonomics Society promotes ergonomics and human factors research
around the world. Its 1,300 members
include ergonomists, psychologists,
physiologists, industrial designers,
engineers, and occupational health
physicians.

Communications

Publications

Benjamin, K.L. 38 and Pransky,
G.S., “Occupational Injuries and
the Older Worker: Challenges in
Research, Policy, and Practice,” accepted for publication in Southeast
Journal on Aging.
Chang, C.C. and Hsiang, S.M.26,
“Generating Optimal Motion
Patterns for Para-Sagittal Lifting
Tasks,” Proceedings of the 44th
Annual International Ergonomics Association/Human Factors Ergonomics
Society 2000 Congress, San Diego,
CA, Vol. 5, pp. 292-295.
Chang, C.C., Brown, D.R. , Blowswick, D.S.41, and Hsiang, S.M.26,
“Biomechanical Simulation of
Manual Lifting Using Spacetime
Optimization,” accepted for publication in Journal of Biomechanics.
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Chang, W.R., “The Effect of Filtering Processes on Surface Roughness
Parameters and Their Correlation
with the Measured Friction Part II:
Porcelain Tiles,” Safety Science, Vol.
36, No. 1, pp. 35-47.
Chang, W.R., “The Effects of Surface
Roughness and Contaminants on
the Dynamic Friction Between Porcelain Tile and Vulcanized Rubber,”
Proceedings of the 44th Annual International Ergonomics Association/
Human Factors Ergonomics Society
2000 Congress, San Diego, CA, Vol.
4, pp. 494-497.
Chang, W.R. and Matz, S., “The Effect
of Filtering Processes on Surface Roughness Parameters and Their Correlation
with the Measured Friction Part I:
Porcelain Tiles,” Safety Science, Vol. 36,
No. 1, pp. 19-33.
Chen, C.L.15, Kaber, D.B. 15, and
Dempsey, P.G., “A New Approach
to Applying Feedforward Neural
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Networks to the Prediction of Musculoskeletal Disorder Risk,” Applied
Ergonomics, Vol. 21, pp. 269-282.
Ciriello, V.M. and McGorry, R.W.,
“Effects of Preloaded Isokinetic Versus
Pure Isokinetic Training on Dynamic
and Static Lumbar Muscle Strength
and Endurance,” Journal of Occupational Rehabilitation, Vol. 10, No. 4,
pp. 257-269.
Ciriello, V.M., McGorry, R.W., and
Martin, S.E., “Maximum Acceptable Horizontal and Vertical Forces
of Dynamic Pushing on High and
Low Coefficient of Friction Floors,”
accepted for publication in International Journal of Industrial
Ergonomics.
Cotnam, J.P., Chang, W.R., and
Courtney, T.K., “A Retrospective Study of Occupational Slips,
Trips, and Falls Across Industries,”
Proceedings of the 44th Annual International Ergonomics Association/
Human Factors Ergonomics Society
2000 Congress, San Diego, CA,
Vol. 4, pp. 473-476.
Courtney, T.K. and Webster, B.S.,
“Antecedent Factors and Disabling
Occupational Morbidity – Insights
from the New Bureau of Labor
Statistics Data,” accepted for
publication in American Industrial
Hygiene Association Journal.
Dempsey, P.G., “Measurement
and Evaluation of Physical Load at
the Workplace,” Tijdschrift Voor
Toegepaste Arbowetenschap, Vol. 13,
No. 3, pp. 35-37.
Dempsey, P.G., “Implications of
Exposure Assessment of Manual Materials Handling at the Task Level,”
Proceedings of Erfurt Tage 1999 –
Prevention of Occupational Health

Hazards, Erfurt, Germany, pp. 81-88.
Dempsey, P.G., “Industrial Engineering Meets Ergonomics Work
Analysis,” Ergonomics in Design, Vol.
8, No. 4, pp. 4-10.
Dempsey, P.G., “Measurement and
Evaluation of Physical Load at the
Workplace,” Proceedings of the Ninth
Symposium of the Dutch Occupational
Hygiene Society: Occupational Hygiene, Science and Practice, Rotterdam,
Netherlands, pp. 29-34.
Dempsey, P.G., Burdorf, A.6, Fathallah, F.A.33, Sorock, G.S., and Hashemi,
L., “Influence of Measurement Accuracy on the Application of the 1991
NIOSH Equation,” accepted for publication in Applied Ergonomics.
Dempsey, P.G., Ciriello, V.M.,
Clancy, E.A. 43 , McGorry, R.W.,
Pransky, G.S., and Webster, B.S.,
“Quantitative Assessment of Upper
Extremity Capacity and Exposure,”
Proceedings of the 44th Annual International Ergonomics Association/
Human Factors Ergonomics Society
2000 Congress, San Diego, CA,
Vol. 5, pp. 724-727.
Dempsey, P.G., McGorry, R.W.,
Cotnam, J.P., and Braun, T.W., “Ergonomics Investigation of Retail Ice
Cream Operations,” Applied Ergonomics, Vol. 31, pp. 121-130.
Dempsey, P.G., Sorock, G.S.,
Cotnam, J.P., Ayoub, M.M. 26 ,
Westfall, P.H. 26, Maynard, W.S.,
Fathallah, F.A.33, and O’Brien, N.V.,
“Field Evaluation of the Revised
NIOSH Lifting Equation,” Proceedings of the 44th Annual International Ergonomics Association/
Human Factors Ergonomics Society
2000 Congress, San Diego, CA,
Vol. 5, pp. 37-40.

Publications

Dempsey, P.G., Wogalter, M.S.19, and
Hancock, P.A.39, “What’s in a Name?
Using Terms from Definitions to Examine the Fundamental Foundation of
Human Factors and Ergonomics Science,” Theoretical Issues in Ergonomics
Science 2000, Vol. 1, No. 1, pp. 3-10.
Endsley, M.R. 22 and Robertson,
M.M., “Situation Awareness in
Aircraft Maintenance Teams,” International Journal of Industrial
Ergonomics, Vol. 26, pp. 301-325.
Fathallah, F.A.33 and Cotnam, J.P.,
“Maximum Forces Sustained During
Various Methods of Exiting Commercial Tractors, Trailers and Trucks,”
Applied Ergonomics, Vol. 31, pp.
25-33.
Fathallah, F.A.33, Cotnam, J.P., and
Grönqvist, R., “Injury and Slip Potential When Exiting Commercial
Vehicles,” Proceedings of the Silicon
Valley Ergonomics Conference and
Exposition, ErgoCon 2000, San Jose,
CA, pp. 87-92.
Fathallah, F.A. 33 , Grönqvist, R.,
and Cotnam, J.P., “Estimated Slip
Potential on Icy Surfaces During Various Methods of Exiting
Commercial Tractors, Trailers and
Trucks,” Safety Science, Vol. 36,
pp. 69-81.
Feuerstein, M. 9, 28, Marshall, L. 18,
Shaw, W.S., and Burrell, L.M. 28,
“Multicomponent Intervention for
Work-Related Upper Extremity
Disorders,” Journal of Occupational Rehabilitation, Vol. 10, No. 1,
pp. 71-83.
Gielo-Perczak, K., “Application of
Computer Simulation to Ergonomics,”
accepted for publication in Human Factors and Ergonomics in Manufacturing.

Grönqvist, R., Chang, W.R., Hirvonen,
M.7, Rajamaki, E.7, and Tohv, A.7,
“Validity and Reliability of Transitional Floor Friction Test: The Effect
of Normal Load and Sliding Velocity,”
Proceedings of the 44th Annual International Ergonomics Association/
Human Factors Ergonomics Society
2000 Congress, San Diego, CA, Vol.
4, pp. 502-505.
Hsiang, S.M.26, McGorry, R.W., and
Chang, C.C., “Intra-Abdominal
Pressure and Postural Control of
Lifting With or Without Backbelts,”
Proceedings of the 44th Annual International Ergonomics Association/
Human Factors Ergonomics Society
2000 Congress, San Diego, CA,
Vol. 5, pp. 213-216.
Jin, K.24, Sorock, G.S., Courtney,
T.K., Liang, Y.24, Yoa, Z.25, Matz,
S., and Ge, L.24, “Risk Factors for
Work-Related Low Back Pain in the
People’s Republic of China,” International Journal of Occupational and
Environmental Health, Vol. 6, No.
1, pp. 26-33.
Kern, D.G. 3, Kuhn, G. 3, Ely, E.W.42,
Pranksy, G.S., Mello, C.J. 3, Fraire, A.E. 38, and Muller J. 5, “Flock
Worker’s Lung,” Chest, Vol. 117,
pp. 251-259.
Leamon, T.B., “The Increasing
Importance of International
Partnerships to Provide Global
Prevention Services,” Eighth International Colloquium of the ISSA
Section Machine Safety Conference
2000: Future - Work - Prevention – What Can Risk Management
Contribute?, Mannheim, Germany,
pp. 244-251.

“An Experimental Comparison
of Conservative Versus Optimal
Collision Avoidance System Thresholds,” Safety Science, Vol. 36,
No. 3, pp. 185-209.
Mahmud, M.A.11, Webster, B.S.,
Courtney, T.K., Matz, S., Tacci, J.A.11,
and Christiani, D.C. 11, “Clinical
Management and the Duration of
Disability for Work-Related Low Back
Pain,” Journal of Occupational and
Environmental Medicine, Vol. 42,
No. 12, pp. 1178-1187.
McGorry, R.W., Hsiang, S.M. 26 ,
Fathallah, F.A.33, and Clancy, E.A.43,
“Timing of Activation of the Erector
Spinae and Hamstrings During a Trunk
Flexion and Extension Task,” accepted
for publication in Spine.
McGorry, R.W., Young, S.L., Murphy, P.L. 12, and Brogmus, G.E.,
“Experimental Appraisal of a
Man-ual Task Evaluator,” International Journal of Industrial Ergonomics, Vol. 25, pp. 265-274.
McGorry, R.W., “Measurement
of Grip Forces and Applied Moments During Hand Tool Use,”
accepted for publication in Applied
Ergonomics.
McGorry, R.W. and Hsiang, S.M.26,
“A Method for Dynamic Measurement
of Lumbar Lordosis,” Journal of Spinal
Disorders, Vol. 13, No. 2, pp. 118-123.
McGorry, R.W., Webster, B.S.,
Snook, S.H., and Hsiang, S.M. 26,
“The Relation Between Pain Intensity, Disability and the Episodic
Nature of Chronic and Recurrent
Low Back Pain,” Spine, Vol. 25,
No. 7, pp. 834-841.

Lehto, M.R. 21, Pastavrou, J.D. 21,
Ranney, T.A.27, and Simmons, L.A.,
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Publications

Murphy, P.L.12 and Courtney, T.K.,
“Low Back Pain Disability: Relative
Costs by Antecedent and Industry
Group,” American Journal of Industrial
Medicine, Vol. 37, pp. 558-571.
Murphy, P.L.12, McGorry, R.W.,
Teare, P.R., and Brogmus, G.E.,
“ De s i g n a n d Pe r f o r m a n c e o f
a Manual Task Evaluator,” International Journal of Industrial Ergonomics, Vol. 25, pp. 257-264.
Pranksy, G.S., Benjamin, K.L.38, and
Dembe, A. 38 , “Performance and
Quality Measurement in Occupational Health Services: Current
Status and Agenda for Further Research,” accepted for publication
in American Journal of Industrial
Medicine.
Pransky, G.S. and Chen, P.Y., “Employer Responses: A Key Factor in
Achieving Positive Rehabilitation Outcomes,” Rehabilitation Engineering and
Assistive Technical Society of America
Conference Proceedings, Orlando, FL,
pp. 592-597.

S., and Cotnam, J.P., “Impact of Maintenance Function on Plant Safety,”
Professional Safety, August, pp. 45-48.
Robertson, M.M., “Using Participatory
Ergonomics to Design and Evaluate
Human Factors Training Programs
in Aviation Maintenance Operations
Environment,” Proceedings of the 44th
Annual International Ergonomics Association/Human Factors Ergonomics
Society 2000 Congress, San Diego, CA,
Vol. 2, pp. 692-695.
Robertson, M.M. and Courtney, T.K.,
“Office Ergonomics: Analyzing the
Problem and Creating Solutions,” accepted for publication in Professional
Safety.
Robertson, M.M. and Robinson,
M. 20 , “Systematic Evaluation of
Office Ergonomics Training Programs,” Proceedings of the 44th
Annual International Ergonomics
Association/Human Factors Ergonomics Society 2000 Congress,
San Diego, CA, Vol. 2, pp. 692-695.
Robertson, M.M., Robinson, M. , and
Chen, P., “Office Ergonomic Interventions: Strategies and Prac-tices,”
Proceedings of the 44th Annual International Ergonomics Association/
Human Factors Ergonomics Society
2000 Congress, San Diego, CA, Vol.
2, pp. 709-712.
20

Pransky, G.S., Benjamin, K.L.38, HillFotouhi, C. 38, Himmelstein, J. 38,
Fletcher, K.E.38, Katz, J.N.10, and
Johnson, W.G.2, “Outcomes in WorkRelated Upper Extremity and Low
Back Injuries: Results of a Retrospective Study,” American Journal
of Industrial Medicine, Vol. 37,
pp. 400-409.
Ranney, T.A. , Simmons, L.A., and
Masalonis, A.J.16, “The Immediate
Effects of Electrochromic GlareReducing Mirrors in Simulated Truck
Driving,” Human Factors, Vol. 42,
No. 2, pp. 337-347.
27

Ray, P.S.31, Batson, R.G.31, Weems,
W.H.31, Wan, Q.31, Sorock, G.S., Matz,
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Shaw, W., Feuerstein, M.28, Miller,
V. 29 , Lincoln, A. 14 , Berger, R. 29 ,
and Wood, P. 29 , “Ergonomics
and Workplace Accommodation
to Improve Outcomes in a Large
Workers Compensation System,”
Rehabilitation Engineering and Assistive Technical Society of America
Conference Proceedings, Orlando,
FL, pp. 587-597.

Shaw, W.S., Patterson, T.L.34, Semple,
S.J.23, 34, Halpin, M.C. 23, 34, Kock,
W.L. 23, 34, Harris, M.J. 23, 34, Grant,
I. 23, 34 , and Jeste, D.V. 23, 34, “Use
of Community Support Services by
Middle-Aged and Older Patients with
Psychotic Disorders,” Psychiatric Services, Vol. 51, No. 4, pp. 506-512.
Sorock, G.S., Burdorf, A.6, Collins,
J.W.17, Fathallah, F.A.33, Lipscomb,
H.J.4, and Reeve, G.R.8, “The Role
of Epidemiological Studies in Ergonomics Research,” Proceedings of the
44th Annual International Ergonomics
Association/Human Factors Ergonomics Society 2000 Congress, San Diego,
CA, Vol. 5, pp. 545-547.
Sorock, G.S., Lombardi, D.A.11, 36,
Hauser, R.B.11, Eisen, E.A.11, 37, Herrick, R.F.11, and Mittleman, M.A.11,
“A Case-Crossover Study of Occupational Hand Injuries: Methods
and Initial Findings,” accepted for
publication in American Journal of
Industrial Medicine.
Sorock, G.S., Lombardi, D.A.11, 36,
Hauser, R.B.11, Eisen, E.A.11, 37, Herrick, R.F.11, and Mittleman, M.A.11,
“Application of the Case-Crossover Design to the Study of Occupational Acute
Traumatic Hand Injury,” Proceedings
of the 44th Annual International Ergonomics Association/Human Factors
Ergonomics Society 2000 Congress,
San Diego, CA, Vol. 4, pp. 310-312.
Spector, P.E. 40 , Chen, P.Y., and
O’Connell, B.J.1, “A Longitudinal
Study of Relations Between Job
Stressors and Job Strains While
Controlling for Prior Negative
Activity and Strain,” Journal of Applied Psychology, Vol. 85, No. 2,
pp. 211-218.

Publications

Spector, P.E.40, Zapf, D.13, Chen, P.Y.,
and Frese, M.32, “Why Negative Affectivity Should Not Be Controlled in Job
Stress Research: Don’t Throw Out the
Baby With the Bath Water,” Journal
of Org-anizational Behavior, Vol. 21,
pp. 79-95.
Volinn, E., “Point of View:
An Uncommon Patient Vignette
Study,” Spine, Vol. 25, No. 17, pp.
2219-2220.
Volinn, E., Spratt, K.F.35, Magnusson, M. 30 , and Pope, M.H. 30 ,
“The Boeing Prospective Study and
Beyond,” accepted for publication in
Spine.
Webster, B.S., Snook, S.H., and
McGorry, R.W., “The Ergonomic
Implications of Controlling Early
Morning Lumbar Flexion to Reduce
Chronic, Non-Specific Low Back
Pain,” Proceedings of the 44th Annual
International Ergonomics Association/
Human Factors Ergonomics Society
2000 Congress, San Diego, CA, Vol.
5, pp. 591-593.
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Presentations

Wen-Ruey Chang, PhD

National Occupational Injury Research
Symposium, “Field Evaluation of Two
Commonly Used Slipmeters” and “The
Evaluation of Two Commonly Used
Slipmeters: The Repeatability and the
Effect of Slip Criteria,” Pittsburgh, PA,
October 17-19
ASME International Mechanical Engineering Congress, “The Interface Between
Footwear and Floor Through In Situ Observation,” Orlando, FL, November 5-10

Peter Y. Chen, PhD

American Public Health Association
127th Annual Meeting and Exposition, “Scientific Basis for Pre-Placement
Examinations: Implications for Job Applicants with Physical Disability,” Boston,
MA, November 12-16

Theodore K. Courtney, MS,
CSP

National Occupational Injury Research
Symposium, Exposing US Disabling
Morbidity – The BLS Data Revisited” and
“Fatal Occupational Injuries in a New Development Area in the People’s Republic
of China,” Pittsburgh, PA, October 17-19
American Public Health Association
127th Annual Meeting and Exposition,
“Making Sense of the New Bureau of
Labor Statistics Data,” Boston, MA, November 12-16

Patrick P. Dempsey, PhD

American Textile Manufacturers Institute 23rd Annual Safety and Health
Conference, “Ergonomics Interventions
– Controlling Costs,” Myrtle Beach, SC,
February 28-29

Raoul A. Grönqvist, PhD

American Society of Safety Engineers
Northeast Technical Session: Slip, Trip,
and Fall Mechanics and Prevention,
“Biomechanics of Slips, Trips, and Falls,”
Berlin, CT, April 13
National Occupational Injury Research
Symposium, “Measuring the Exposure to
Slipping Hazards: A Novel Test Device,”
Pittsburgh, PA, October 17-19

Tom B. Leamon, PhD, CPE

The Ergonomics Society Annual
Lecture, “2000 and Onwards – Challenges for Ergonomics,” Lincolnshire,
England, April 4-6
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Eighth International Colloquium of the
International Social Security Association,
“The Increasing Importance of International Partnerships to Provide Global
Prevention Services,” Lucerne, Switzerland, May 2-3

2 6 t h In t e r n a t i o n a l C o n g re s s o n
Occupational Health, “American Experiences: Competencies in Use” and
“Disability Outcomes in Occupational
Injuries: An American Perspective,” Singapore, August 27-September 1

44th Annual International Ergonomics
Association/Human Factors Ergonomics
Society 2000 Congress, “Ergonomics
on Both Sides of the Atlantic” and “The
Future of Occupational Safety and
Health,” San Diego, CA, July 30August 4

Occupational and Environmental
Medical Association of Canada, “Disability Management: Can We Reconcile
Knowledge and Practice?,” Banff, Alberta,
Canada, October 16

26th International Congress on Occupational Health, “From Incident to
Disability: A Path Trodden by Many
Workers,” Singapore, August 27September 1
World Federation of Public Health Association Ninth International Congress, “The
Congruency of Government, Business
and Labor: The Liberty Mutual Model in
China,” Beijing, China, September 2-6
Aging and Health: An International Symposium (Harvard School of
Pu b l i c He a l t h ) , “ E n g i n e e r i n g a
Safe Workplace,” Cambridge, MA,
September 12

Mary F. Lesch, PhD

The 2000 SAE International Truck
and Bus Meeting and Exposition, “An
Evaluation of Rear-Zone Object Detection
Devices on Package Delivery Vehicles,”
Portland, OR, December 4-6

Glenn S. Pransky, MD, MOccH

American Occupational Health Conference, “Measuring and Managing
Disability Outcomes: Promise or
Pitfall?” and “Disability Prevention
Through Optimal Employer Response
to Work Injuries,” Philadelphia PA,
May 18
Drug Information Association Meeting, “Measuring Disability: Disability
Outcome Measures for Patients with Occupational and Non-Occupational
Conditions,” Los Angeles, CA, June 14
Association for Health Services Research
Annual Meeting, “Outcomes Measurement in Occupational Health Settings:
What Works Is What Matters,” Chicago,
IL, June 25-27

National Occupational Injury Research
Symposium, “Workers with Disabilities,”
Pittsburgh, PA, October 17-19

Michelle M. Robertson, PhD,
CPE

44th Annual International Ergonomics
Association/Human Factors Ergonomics
Society 2000 Congress, “Linking Training
and Macro Ergonomics,” San Diego, CA,
July 30-August 4
International Telecommunications Safety
Conference 2000, “Ergonomics and
Bio-Mechanical Analysis of Lid Lifting
Operations: An Overview,” San Diego,
CA, September 19-21

Gary S. Sorock, PhD

National Occupational Injury Research
Symposium, “ Transient Risk Factors
for Occupational Acute Traumatic
Hand Injury” and “Measuring Transient
Occupational Injury Exposures,” Pittsburgh, PA, October 17-19

Barbara S. Webster, RPT, PA-C

20th Annual Workers Compensation and
Occupational Medicine Seminar SEAK
Inc., “Clinical Practices in the Management of Low Back Workers Compensation
Disability Claims,” Hyannis, MA, July
25-27
Workers Compensation Research
Group, “Using Claims Data to Study
Outcomes in New Treatments for
Low Back Pain,” Santa Monica, CA,
November 17-18

Ernest P. Volinn, PhD

Meeting of the International Society for
the Study of the Lumbar Spine, “Potentially Concealed Characteristics of the
US Population Reporting Both Chronic
Back Pain and Departure from the
Labor Force,” Adelaide, Australia,
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Professional Activities

Research Center personnel participate in
a variety of professional organizations and
societies related to their respective areas of
expertise. These memberships range from
the regional to the international level. By
serving on committees, our researchers can
interact with their peers, 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 researchers and
technical personnel belong, the committees
on which they have served, the journals for
which they have reviewed, and the positions
they have held in 2000.
AIDS and Behavior
– Reviewer
American Academy of
Physician Assistants
American College of Occupational and
Environmental Medicine
American College of Sports Medicine
American Industrial Hygiene
Association Journal
– Editorial Board

Safety Section
American Society for
Testing and Materials
– Safety and Traction of Footwear
– Floor Polishes

Institute of Work and Health
– Adjunct Scientist

American Society of Biomechanics

International Journal
of Industrial Ergonomics
– Reviewer

American Society of
Engineering Education
American Society of
Mechanical Engineers
American Society of Safety Engineers
American Statistical Association
Applied Ergonomics
– Reviewer
Association of Occupational and Environmental Clinics
Board of Certification in
Professional Ergonomics
Commonwealth of Massachusetts Board
of Registration of
Physician Assistants
– Chair
Computers and Industrial Engineering
– Reviewer
Engineering Council of Great Britain

American Institute
of Industrial Hygienists

Ergonomics
– Reviewer

American Journal
of Preventive Medicine
– Reviewer

Ergonomics Society

American National
Standards Institute
– Voting Member
–AccreditedStandardsCommittee
Z365, Control of Cumulative
Trauma Disorders

Human/Computer Interaction International Conference 2001
– Technical Organization Board

American Pain Society
American Physical
Therapy Association
American Psychological Association
– Division 38, Health Psychology
– Division 22, Rehabilitation
Psychology
American Public Health Association
– Occupational Health and

Institute of Industrial Engineers

European Federation of National Engineering Associations

International Commission on Occupational Health

International Society of Biomechanics
– Technical Group on
Computer Simulation
– Co-Moderator, Electronic Mail
Discussion Forum for Biomechanics and
Movement Science
Journal of Occupational Rehabilitation
– Reviewer
Journal of Tribology
– Reviewer
Manchester Institute of Science
and Technology
Massachusetts Association of Physician
Assistants
Massachusetts Medical Society
Morbidity Mortality Weekly Report
– Reviewer
National Academy of Social Insurance
– Membership Committee
National Institute for Occupational
Safety and Health
– National Occupational Research
Agenda Traumatic Injury
Study Team
Psychology and Health
– Reviewer

Human Factors
– Reviewer

Psychosomatic Medicine
– Reviewer

Human Factors and Ergonomics
in Manufacturing
– Reviewer

Safety Science
– Reviewer
Society for Epidemiologic Research

Human Factors and
Ergonomics Society
– Program Chair, Macroergonomics
Technical Group
– Secretary/Treasurer-Elect
– Past-Chair, Council of
Technical Group

Society of Behavioral Medicine
System Safety Society
Workers Compensation
Research Group
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Visitors

Each year the Research Center
welcomes visitors from industry,
academia, and government to tour
the facilities and learn about our
research programs. In 2000 the
Center hosted the following visitors
from around the world:

Avery Dennison
– Holliston, MA

Butman Company
– Concord, MA

Barnes Group, Inc.
– Bristol, CT
– Cleveland, OH
– Ogden, UT

Cascade Disability Management, Inc.
– Raynham, MA

AAA Northern New England
– Portland, ME

Basciano, Hickes and Byers
– Lancaster, PA

ADP Marshall
– Rumford, RI

Beijing Institute of Technology
– Beijing, China

Century Electronics
Manufacturing, Inc.
– Marlborough, MA

AEGIS Insurance Services, Inc.
– Jersey City, NJ

Bemis Associates, Inc.
– Shirley, MA

Children’s Hospital
– Boston, MA

Allianz Australia, Ltd.
– Canberra City, Australia

Beth Israel Deaconess Medical
Center
– Boston, MA

Chiquita Brands International
– Cincinnati, OH

American Central
Transport, Inc.
– Liberty, MO
American Industrial
Hygiene Association
– Fairfax, VA

Blue Cross/Blue Shield
of Massachusetts
– Boston, MA

American Trucking
Association Foundation, Inc.
– Alexandria, VA

Bormann Brothers
– Boston, MA

Anitec Kodak
Polychrome Graphics
– Binghamton, NY
Aon Risk Services, Inc.
– Cincinnati, OH
– Minneapolis, MN
– New York, NY
ArboNed NV
– Utrecht, The Netherlands
Associated Spring/Barnes Group,
Inc.
– Farmington, CT
Automatic Data Processing, Inc.
– Roseland, NJ
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BKM Total Office
– East Hartford, CT

Boston Housing Authority
– Boston, MA
Boston Medical Center
– Boston, MA
B.R. Williams Trucking
– Oxford, AL
Brookhaven National Laboratory
– Upton, NY
Bryan Truckline, Inc.
– Montpelier, OH
Bullocks Express
Transportation, Inc.
– Longmont, CO
Burlington Coat Factory
– Burlington, NH

Centers for Disease
Control/NIOSH
– Morgantown, WV

Cleveland Group
– Atlanta, GA
Commonwealth of Massachusetts, Division of Industrial Accidents
– Springfield, MA
Covenant Transport
– Chattanooga, TN
Cox Transportation Services
– Ashland, VA
Curtis Industries, Inc.
– Shelbyville, KY
Dartmouth Medical School
– Lebanon, NH
Department of Human Services
– Augusta, ME
Department of Professional
and Financial Regulation
– Augusta, ME
Department of Transportation
– Augusta, ME
Digital Equipment Corporation
– Maynard, MA

Visitors

Education Development
Center, Inc.
– Newton, MA
Ergonomic Technologies Corporation
– Syosset, NY
Finnish Institute of
Occupational Health
– Vantaa, Finland
First Church of Christ Scientist
– Boston, MA
Fleet Boston Human Resources
– Providence, RI
Footstar, Inc.
– Mahweh, NJ
Fortress-FAE Worldwide
– Jamaica Plain, MA
GAI-Tronics Corporation
– Mohnton, PA
Garner Transportation Group
– Findlay, OH
General Transportation
Services, Inc.
– Liverpool, NY
Gold Coast
Transportation Services
– Oxnard, CA
Goteburg University
– Goteburg, Sweden
Gulf State Paper Corporation
– Tuscaloosa, AL
H and R 1871, Inc.
– Gardner, MA

Health Dialog, Inc.
– Boston, MA

Linkoeping University
– Norrkoeping, Sweden

Howell’s Motor Freight
– Roanoke, VA

L’Institut de Recherche
et de Sécurité
– Cedex, France

Hudson General
– Great Neck, NY
International Business
Machines (IBM)
– Somers, NY
IBM Corporation Global
Occupational Health Services
– Armonk, NY
IBM TJ Watson Research Center
– Yorkstown Heights, NY
Ideal Forging Corporation
– Southington, CT
Insituform Technologies, Inc.
– Chesterfield, MO
Insurance Information
Institute, Inc.
– New York, NY
– Washington, DC
ITOCHU Insurance
Brokers Co., Ltd.
– Tokyo, Japan
Johns Hopkins University School of
Hygiene and
Public Health
– Baltimore, MD
Kinder Morgan
– Lakewood, CO
KOMVUX
– Kristianstad, Sweden

Hatfield Quality Meats, Inc.
– Hatfield, PA

Lane Construction Corporation
– Arlington, TX
– Lee, MA

Health and Safety Laboratory
– Sheffield, United Kingdom

Lightening Transportation
– Hagerstown, MD

Luleå University of Technology
– Luleå, Sweden
Lund University
– Lund, Sweden
Mercury Wire Products, Inc.
– Spencer, MA
MicroStrain, Inc.
– Burlington, VT
Minuteman Science and
Technology Labs
– Acton, MA
MIT, Department of
Aeronautics and Astronautics
– Cambridge, MA
National Association on
Occupational Health of Brazil
– Florianopolis, Brazil
National Taiwan University
– Taipei, Taiwan
Navy Clothing and Textile
Research Facility
– Natick, MA
New Holland North America, Inc.
– New Holland, PA
Nexus Company, Inc.
– Tokyo, Japan
Northwestern University
Medical School
– Chicago, IL
Nypro Americas
– Clinton, MA
Ontario Service Safety Alliance
– Toronto, Ontario, Canada
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Visitors

ORATEC
– Menlo Park, CA

Tekscan, Inc.
– South Boston, MA

Vicorp Restaurants
– Denver, CO

Paxar Corporation
– White Plains, NY

Texas Instruments, Inc.
– Attleboro, MA

Walk Safe Enterprise
– Singapore

Pottle’s Transportation
– Bangor, ME

Tohto Fudosan K.K.
– Tokyo, Japan

Watanabe Insurance Agency Inc.
– Tokyo, Japan

Richard White Sons, Inc.
– Newton, MA

Tower Hill Botanic Gardens
– Boylston, MA

Waypoint Research Inc.
– Atlanta, GA

Risk Assessment Prevention
and Containment, Inc.
– Malvern, PA

Transportation Consultants
– Minoa, NY

Westford Academy
– Westford, MA

Trusty Step International
– Lynn, MA

Windsor Airmotive Asia, Pte., Ltd.
– Singapore

United Parcel Service
– Atlanta, GA

WorkMed Corporate Health Services
– Fall River, MA

University of California
– Berkeley, CA

Wright Line, Inc.
– Worcester, MA

University of Massachusetts
Memorial Health Care
– Worcester, MA

Yugengaisha Kambara
Hoken Jimusho
– Tokyo, Japan

Safety Solutions
Consultants, Inc.
– Springfield, MA
Service Trucking, Inc.
– Eustis, FL
Shane Transport
– Fresno, CA
Simonds Industries, Inc.
– Fitchburg, MA
Slippery Rock University
– Slippery Rock, PA
Slip-Test, Inc.
– Spring Lake, NJ
Southworth-Milton, Inc.
– Milford, MA
St. John’s University
– Chester, NJ
Stone and Webster
– Boston, MA
Supervalu, Inc.
– Perryman, MD
– Richmond, VA
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University of Pittsburgh
– Pittsburgh, PA
University of Southern California
– Los Angeles, CA
University of Sydney
– Lidcombe, NSW, Australia
University of Windsor
– Windsor, Ontario, Canada
Uppsala University
– Uppsala, Sweden
US Insurance Group
– Chattanooga, TN
USF Processor
– Dallas, TX

The Liberty Mutual Research Center for Safety and Health
in Hopkinton, Massachusetts, is a company-owned and
operated occupational health and safety research facility.
The Research Center is recognized throughout the world
for its continuing contributions to the prevention of
workplace injury and illness and for the control of workrelated disability.
The Center 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 or ill workers.
Through broad-based research programs and in close
collaboration with researchers and practitioners
around the world, the Research Center 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/research
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