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2003 Annual Report of Scientific Activity
Liberty Mutual Research Institute for Safety

Through its research program, in close collaboration with
customers, universities, and researchers around the
world, the Liberty Mutual Research Institute for Safety
strives to accomplish its primary purpose, embodied in
the Liberty Mutual Creed:
With our policyholders we are engaged
in a great mutual enterprise.
It is great because it seeks to prevent
crippling injuries and death
by removing the causes of home,
highway, and work accidents.
It is great because it deals in
the relief of pain and sorrow
and fear and loss.
It is great because it works to
preserve and protect the things
people earn and build
and own and cherish.
Its true greatness will be measured
by our power to help people
live safer, more secure lives.
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Edmund F. Kelly
Chairman, President and
Chief Executive Officer
Liberty Mutual
Insurance Company

Nothing represents better Liberty Mutual’s
long-term commitment to lowering the cost
of risk and providing service to our policyholders and customers than the Liberty
Mutual Research Institute. Now entering its
50th year, the Institute researches the causes
and prevention of workplace injuries and
ways to achieve safe and sustained return-towork for injured or disabled workers.

In other international developments, we cosponsored the first International Scientific
Conference on Occupational and Environmental Health in Hanoi, Vietnam. And, in
the U.S., the Institute joined its partners at
the Harvard School of Public Health to support new doctoral programs in occupational
injury epidemiology and safety science, and
cohosted a Slips, Trips, and Falls Colloquium.

The Institute has come a long way from its
beginnings in modest accommodations in
1954. Early in 2003, for example, the
Institute’s faculty moved into a new, much
larger research and office facility, which we
expanded to accommodate its ever-growing
research program and provide more capacity
for the hundreds of visitors who come to the
Institute each year to observe our work and
collaborate on research projects.

In the midst of the physical expansion and
increased collaborative activity, Institute researchers produced 74 peer-reviewed papers
in 2003, making last year one of the Institute’s
most productive years ever.

One notable group of visitors was the faculty of Tsinghua University, who came to the
Institute as part of our collaborative research
partnerships with China. Their visit coincided with the opening of a Liberty Mutual
business office in Chongqing, where we
became the first foreign property and casualty insurance company doing business in
western China.

2003 was a year of change and notable
progress for the Liberty Mutual Research
Institute. Beginning with the opening of a
state-of-the-art, expanded research facility,
and ending with a record number of peerreviewed publications, the Institute made new
inroads into its fundamental mission to advance workplace safety around the world.

Karl A. Jacobson
Senior Vice President
Liberty Mutual
Insurance Company
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The 2003 Workplace Safety Index, our third
annual report on the leading causes and costs
of disabling injuries and illnesses in U.S.
workplaces, provides valuable guidance to the
health and safety community and American
businesses. As reported in the Index, the
overall cost of work-related injuries rose from
$44.2 billion in 2000 to $45.8 billion in 2001,
despite a six percent drop in injury frequency.
These findings reinforce the importance of

These activities all serve to assist Liberty in
its mission to help its policyholders and their
employees lead safer, more secure lives. It’s
from the Institute’s research that Liberty’s
loss prevention consultants get the information and tools they need to recommend
solutions to their customers. So, whether it’s
working with a utility on the proper way to
lift manhole covers, or a fast-food restaurant
on kitchen-area slips and falls, the Research
Institute advances both research and safety.

our efforts to not only drive down injury frequency, but to reduce worker disability and
associated costs as well.
The Center for Safety Research and the Center for Disability Research pursued more
than 60 research projects to assess the demands associated with workplace tasks,
determine the causes and distribution of occupational injuries, and investigate ways of
improving return-to-work outcomes. These
research efforts expand the base of public scientific knowledge on occupational safety and
health issues. Additionally, they result in technical references and service tools that inform
and equip our 850 Loss Prevention professionals as they work to help reduce our
customers’ losses and keep workers safe.

As we look forward to our 50th year in 2004,
we should not overlook the accomplishments
of 2003. The past year was one of our strongest, most productive, and memorable years
to date. On all fronts – laboratory activity,
research productivity, extramural programs,
and global outreach – we exceeded expectations, despite the many challenges that came
our way.
In March, we moved into a new, expanded
research and office facility. Within a few
months of the move, the new Biomechanics/Motion Analysis Laboratory was running
two experiments simultaneously – a first in
our 49-year history. With the move, we relocated and revamped our Upper Extremity Lab
and added a Survey Lab to centralize our computerized telephonic data collection systems.
The Center for Disability Research added a
new laboratory dedicated to its Return-toWork program.
Amidst the activity, we surpassed our publications goal for peer-reviewed papers across
all of our domains: Injury Research; Slips,
Trips, and Falls; Physical Work; and Return
to Work. Our global outreach extended to
more than a dozen countries on five continents through collaborations, presentations,
and professional affiliations. Most notably,
we strengthened our research partnerships in
China toward the mutual goal of knowledge
transfer, research collaboration, and shared

intellectual capacity. Our
staff welcomed key faculty
from Tsinghua University
early in the year. Institute researchers later traveled to
Tsinghua for a one-week,
mid-project meeting. We
concluded several research
projects with Fudan University, and forged ahead with
ongoing studies.
In November, we co-sponsored the First International
Scientific Conference on
Occupational and Environmental Health in Hanoi,
Vietnam. More than 200 delegates from Vietnam, Laos,
Cambodia, and Thailand
participated, signifying a
growing commitment to the
improvement of workplace
safety and health in these and
other Asian countries.

Tom B. Leamon, Ph.D.
Vice President
Director of the Liberty Mutual
Research Institute for Safety

We are increasingly responding to requests
for access to our knowledge base. Such
knowledge transfer is immensely satisfying
as we continue our ongoing mission to reduce the personal, economic, and social
impact of occupational injuries worldwide.
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The Center for Safety Research studies the causes and distribution of workplace accidents and investigates proactive ways
to improve on-the-job safety. Using a multifaceted approach
that combines epidemiology, biomechanics, psychophysics,
and other disciplines, we conduct studies across three interrelated domains: Injury Research; Slips, Trips, and Falls; and
Physical Work.
Among several new studies introduced in 2003 were a databased investigation of the causes and distribution of traumatic
occupational eye injuries, a field study of employee perceptions of slipperiness, and a study of the hazards associated with
restaurant food-serving tasks. In the laboratory, we began a
new investigation of the physiological costs associated with
industrial pushing tasks.
We progressed on several ongoing studies, including a field
investigation of slips, trips, and falls among hospital workers
and laboratory studies of powered hand tool use, surface
roughness, and shoulder joint load limitations.
Once again, our researchers produced data for the annual
Workplace Safety Index, an important tool used by industry
and researchers to pinpoint leading loss areas. We also completed a study of the effects of workstation, task, and tool
variables on a simulated meat cutting task and finalized our
investigation of maximum acceptable forces for females performing industrial pushing tasks.

Investigations into the causes and
distribution of occupational injuries
are essential for identifying and addressing workplace safety issues.
Our researchers compile and analyze occupational injury data from
various sources to determine critical areas for further study. We also
collect data in the field and the laboratory to investigate the underlying
and often hidden causes of workrelated injuries. Our findings
provide a scientific basis for workplace safety recommendations used
by industry to help reduce losses in
the areas of greatest risk.

Traumatic Occupational
Eye Injuries
Each year, tens of thousands of
people suffer work-related eye injuries. According to Bureau of
Labor Statistics (BLS) estimates,
there were 44,811 eye injury cases
involving days away from work in
2001. This translates into just under five eye-injury cases per 10,000
private industry workers.
We initiated a series of epidemiological studies to examine the
distribution and determinants of
occupational eye injuries. We ultimately seek to identify those risk
factors that can be modified to
prevent, or at least reduce, work-

related eye injuries across a broad
base of industries.
As a first step in the investigation,
we conducted a narrative text search
for all Liberty Mutual workers compensation claims filed in the year
2000 with “eye” as the primary body
part injured. Of the 26,413 eye injury claims identified, we narrowed
our search by occupation and determined that 5.1 percent of the
total claims (1,349) represented
eye-injured welders. A secondary
narrative search of the accident and
injury description fields identified
an additional 826 non-welders who
sustained eye injuries while engaged
in welding-related tasks.
Of the 1,349 eye-injured welders, 97
percent were male with an average
age of 35 years. Most worked in the
manufacturing industry (70.4%),
followed by service (11.7%) and
construction-related industries
(8.4%). More than 80 percent of the
claims reported injury to a single
eye, with the highest frequency of
injuries involving foreign body
(72.7%) or flash burns (19.4%).
The most common activities being
performed at the time of injury were
welding (31.7%) and grinding
(22.5%). In more than half of the
cases, the injury occurred when the
worker was struck by a propelled or

airborne object. Results for the
826 non-welders performing welding tasks were generally similar;
however, flash burns (38.5%) and
injuries to both eyes (34.9%) were
more frequent in this group.
Based on these findings, we concluded that the training of workers
performing welding-related tasks
should emphasize the specific eye
hazards associated with the task
and include instruction on the use
of proper safety equipment.

Causes of Restaurant
Worker Injuries

First, we examined BLS restaurant
industry data to determine which
exposures pose the greatest safety
risk and to identify areas for further research consideration. The
initial analysis indicated that one
of every three disabling restaurant
injuries in 1999 resulted from a
slip, trip, and/or fall, with the largest percentage of injuries (26%)
attributed to same-level falls.
Other high-frequency injury
events included being struck by an
object, overexertion, and exposure
to harmful substances or environments (such as hot surfaces or
objects).
We also began an in-depth analysis of nearly 30,000 restaurant
workers compensation claims.
When combined with other surveillance data, these claims will
produce a detailed picture of the
injuries and events leading to disabling injuries in restaurants.

The restaurant industry is one of
the nation’s largest employers,
with recent estimates ranging from
eight to nearly 12 million workers.
While there have been several
studies of specific exposures or
groups of injured restaurant workers, investigations into the types
and distribution of disabling injuries in the restaurant industry are
less common.

Disabling Injuries Among
Construction Workers

To address this need, our researchers began an investigation of
disabling injuries in the restaurant
industry. The study uses data from
two large-scale data surveillance
systems to determine the distribution of injuries across the
restaurant industry, and to develop
a better understanding of the
events and exposures leading to
worker injury.

We continued our study of disabling occupational injuries among
construction workers. An earlier
analysis of 35,790 constructionrelated workers compensation
claims indicated that suddenonset injuries had the longest
median disability durations. These
injuries included fractures of the
ankle, foot, and wrist, with medians of 55, 42, and 38 disability

days, respectively. Based on these
and related findings, our researchers conducted an in-depth analysis
of the data on fractures to better
detail the activities and events surrounding these injuries.
The early stages of this analysis
indicated that falls to a lower level
accounted for 31 to 41 percent of
the events preceding wrist, ankle,
and foot fractures. Such falls most
frequently involved ladders, but
scaffolding, roofs, and non-moving motor vehicles were also
common contributors. Thirtyeight percent of foot fractures and
19 percent of ankle fractures occurred when workers were struck
by objects such as building materials or, less often, equipment.
Other common events resulting in
ankle and foot fractures included
misstepping on uneven surfaces
and slipping and tripping without
a fall. Same-level falls were frequently associated with fractures
to the wrist.

Slips and Falls Among
Hospital Workers
In collaboration with the National
Institute for Occupational Safety
and Health, the Finnish Institute
of Occupational Health, the Johns
Hopkins School of Public Health,
and our hospital partners, we are
conducting a study of transient
risk factors that may lead to occu-

Thirty-eight percent of construction industry foot fractures
occurred when workers were struck by objects such as
building materials or equipment.
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pational slips, trips, and falls in
hospital settings.
Incorporating data from last year’s
pilot study, our researchers analyzed results for 59 health care
workers who reported a slip, trip,
or fall while working at one of
five participating U.S. hospitals.
Eighty-six percent of the injured
workers were women, with a median age of 46 years. Thirty-six
percent of injured workers were
nurses, and 12 percent were employed as maids/housemen.
Researchers asked the hospital
workers a series of structured
questions about the circumstances
prior to slipping, tripping, and/or
falling. The preliminary findings
indicated that of the 51 workers
who fell, 55 percent did so after
slipping and 41 percent after tripping. Thirty-four percent of the
falls involved liquid contaminants
(such as water and cleaning solutions), and 59 percent of slips,
trips, and/or falls occurred at a
transitional area (such as wet to
dry, one type of floor to another,
or uneven surfaces). Ninety-one
percent of the workers were injured as a result of the slip, trip, or
fall, with typical injuries including
contusions (23%), strains and
sprains (22%), and fractures (9%).
To evaluate each potential transient risk factor, we compared
exposure for each worker at the
time of their slip, trip, or fall with
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their usual frequency of exposure
in the prior work month. This preliminary comparison indicated
that the injured workers’ exposure
to factors such as contaminated
floors, unfamiliar pathways, rushing, carrying atypical loads, and
distraction was greater at the time
of injury than it had been in the
prior work month. In addition to
the results of our preliminary
analyses, we recruited three additional hospitals to participate in
the study.

Office Ergonomics
Interventions
In today’s technology-driven society, the use of computers in the
workplace is increasing. According to the U.S. Census Bureau,
approximately 50 percent of all
employed adults used a computer
on the job in 1997.
Despite the significant numbers of
workers using computers, only a
few studies have examined the use
of office ergonomics interventions
to reduce the risk of musculoskeletal symptoms associated with
intensive computer use. To address this growing need, our
researchers are investigating
various office ergonomics interventions and their ability to help
reduce computer-related musculoskeletal injury or discomfort.
This year, we studied the effects
of a twofold office ergonomics in-

tervention on knowledge workers
(managers, consultants, specialists, and analysts) whose daily
responsibilities involved four or
more hours of computer work.
The interventions — physical
workspace changes (a new flexible
office space with adjustable workstations) and ergonomics training
— were applied in varying degrees
to 1,135 employees of a large management consulting firm. One
group received both the new
workspace and training. A second
group received just the new
workspace, and the third (control)
group continued to occupy traditional workspaces and received no
training. Workers were asked to
report whether they experienced
work-related pain or discomfort
one month prior to the intervention and at four and eight months
following the intervention.
In comparing the responses of the
three groups at one month prior
to intervention and four months
post-intervention, we found that
the group which received both the
adjustable workspace and ergonomics training had a significant
decrease (47%) in self-reported,
work-related musculoskeletal disorders during this period. In
contrast, those who were given an
adjustable workspace without the
training reported a 27 percent
decrease in musculoskeletal disorders. The control group, which
received no intervention, reported
a five percent decrease in upper-

extremity musculoskeletal disorders during this time. These
results suggest that providing
ergonomic workspaces alone is
beneficial. However, without a
training component, strong overall health benefits are not observed.
Based on these findings, we concluded that the twofold intervention of office ergonomics
training and workplace design was
the most effective approach for reducing musculoskeletal risks and
discomfort associated with computer work.

Safety Symbol
Comprehension
We resumed our investigation of
the effects of training and memory
on safety symbol comprehension.
The goal of this research is to determine whether simple training
programs can improve safety symbol comprehension and thereby
reduce the likelihood of an injury.

Researchers recruited 50 subjects
and exposed them to two training
conditions. In the first condition,
a simple verbal label was attached
to the symbol. In the second condition, the symbol was paired with
an accident scenario based on actual accident reports. In a previous
version of the study, each subject
received a different type of training. In this investigation, each
subject was trained with both
methods so that performance
could be measured within rather
than between subjects.
We also increased the sensitivity
of the comprehension measure by
having subjects rate their confidence in their answers. It was
expected that the confidence ratings would reflect the strength of
the subjects’ knowledge.
Our researchers tested safety symbol comprehension prior to and
immediately after training, as well
as two weeks following training.

Preliminary findings indicated that
comprehension improved to a
greater extent with the accident
scenario training (36%) than with
the verbal label training (30%).
In addition, confidence scores
increased to a greater extent following the accident scenario
training (2.1 unit change on a
scale from 1 to 10) than following
the verbal label training (1.8 unit
change). This finding indicates
that more correct responses were
made following the accident scenario training, and they were made
with greater confidence. Irrespective of the type of training,
younger subjects showed greater
improvement (37%)than older
subjects (29%).
The higher comprehension and
confidence ratings for the accident
scenario training suggests that this
training resulted in a stronger understanding of the meanings of the
symbols. This stronger understanding should support faster

Group Type

Percent Reduction of Knowledge Workers Reporting
Work-Related Musculoskeletal Discomfort

5% Control
27% Ergonomic Workspace Only
47% Ergonomic Workspace and Training Component

The above results suggest that providing ergonomic workspaces alone is beneficial.
However, without a training component, strong overall health benefits are not observed.
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responses and higher resistance to
situational factors (such as distractions or time pressures), which can
impact successful processing of
warning information.

Workplace Safety Index
Each year our researchers compile
and publish a ranking of the leading causes of disabling workplace
injuries and illnesses in the United
States. The Liberty Mutual Workplace Safety Index provides a
resource to help researchers, employers, and others concerned
about workplace safety better focus their efforts.
To develop the Workplace Safety
Index, our researchers apply

Liberty Mutual workers compensation claims cost data to Bureau
of Labor Statistics occupational
injury frequency information.
Then, the relative proportions of
the total cost for each injury type
are applied to national estimates of
the cost of workers compensation
benefits from the National Academy of Social Insurance. The 2003
Workplace Safety Index is based on
data from 2001 (the latest year for
which complete data is available),
and the report tracks performance
since 1998.
According to the latest findings,
the national financial burden of
serious workplace injuries and illnesses (those resulting in an
employee missing six or more days

of work) grew from $44.2 billion
in 2000 to $45.8 billion in 2001.
The top three injury causes –
overexertion, same-level falls, and
bodily reaction – accounted for
slightly more than half of the total costs, or about $23 billion.
From 1998 to 2001, the costs associated with these top three
injury causes rose faster than inflation at 10.7, 17.2, and 13.7
percent, respectively.
While the costs rose, the frequency of serious work-related
injuries actually fell six percent
between 2000 and 2001, the largest single decline in the four
years of compiling the Workplace
Safety Index.

2003 Workplace Safety Index
($ Billion)

Overexertion
12.5

Falls on Same Level
Bodily Reaction
Falls to Lower Level
Struck by Object
Repetitive Motion
Highway Incident
Struck Against
Object
Caught in or
Compressed by
Equipment

5.7
4.7
4.1

3.9

Assaults &
Violent Acts

2.9
2.3
1.9

1.7
.4

The top three injury causes — overexertion, same-level falls,
and bodily reaction — accounted for slightly more than half
of the total costs, or about $23 billion.
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Publications

Spine
The Effect of an
Office Ergonomics
Intervention on Reducing
Musculoskeletal Symptoms

The American
Journal of Medicine
Sharps-Related Injuries
in Health Care Workers:
A Pilot Case-Crossover Study

Journal of
Occupational and
Environmental Medicine
Temporal Factors and the
Prevalence of Transient
Exposures at the Time
of an Occupational
Traumatic Hand Injury

International Journal
of Occupational Safety
and Ergonomics
Reducing Musculoskeletal
Discomfort: Effects of an
Office Ergonomics Workplace
and Training Intervention

Slips, trips, and falls are the second
leading cause of compensable loss
across all industries. To address this
major loss area, our researchers
evaluate the many factors that can
cause or contribute to slips, trips,
and falls. Our multidisciplinary approach includes tribological studies
(interactions between shoes, contaminants, and floor surfaces),
biomechanical studies (human gait,
stability, and motion patterns),
and cognitive studies (human perceptions and decision-making
processes). Findings from these
studies provide a scientific basis for
workplace innovations and safety
protocols that can reduce the likelihood of workplace injuries due to
slips, trips, and falls.

Employee Perceptions
of Slipperiness
We began a new study to explore
the relationship between measured
friction and employees’ subjective
perceptions of worksite slipperiness. The study hypothesizes that
employee perceptions of floor surface slipperiness, derived from work
experience, will reasonably correspond to actual friction levels and
changes in friction. If the results of
this experiment support the hypothesis, the link between friction

levels/variations and employee perceptions of slipperiness could help
safety practitioners better identify
areas where slip and fall accidents
are likely to happen.
With collaborators at Chung-Hua
University in Taiwan, we collected
data from 10 U.S.-based fast food
restaurants and 10 Taiwan-based
Western fast food restaurants. The
data collection consisted of two
parts: an employee slipperiness perception survey and floor surface
friction measurements. Researchers
surveyed each employee who was
working at a given restaurant when
the friction measurements were
collected.
We asked employees and managers
to rate the degree of slipperiness
(using a scale of one to four) in six
to seven areas of the restaurant.
Employees were also asked to comment on factors related to slips and
falls, such as major work activities
and their use (or non-use) of slip-resistant footwear. Researchers then
measured the floor surface friction
of each of the six or seven identified areas with a commonly used
industrial slipmeter.
According to our preliminary results, which are based on the Taiwan

data only, the correlation between
the average friction coefficients
and the subjective employee ratings for all seven areas in the 10
restaurants was statistically significant. This finding suggests that the
average friction coefficient and
employee perceptions of floor
conditions are in fair agreement,
and that both are reasonably good
indicators of slipperiness.

Surface Roughness
Measurement
Researchers and practitioners use
several different methods and test
conditions to measure floor surface friction. These differences
create serious discrepancies and inconsistencies in reported results.
As part of an ongoing effort to
identify the floor surface parameters and measurement approaches
that best correlate with measured
friction, our researchers conduct
in-depth investigations of surface
roughness measurements.
To measure surface roughness in
the field, many safety professionals use pocket-sized profilometers.
One drawback of these small, portable devices is that they have a
single, preset cut-off length of
0.8 mm. More sophisticated profilometers give users the option of
selecting other cut-off lengths.
Cut-off length, which helps determine the length of the surface

sample, is one of several selections
made by users to properly capture
important surface features. The
purpose of this study was to evaluate the effects of different cutoff lengths on surface roughness
parameters and their correlation
with friction.
Using a sophisticated surface
profilometer, we measured the
surface roughness of 40 quarry
tiles under three different conditions of contamination (glycerolto-water-weight ratios of 50:50,
70:30, and 85:15), and at three different cut-off lengths (0.8, 2.5, and
8 mm). We then correlated each
of 20 parameters with the transitional friction measured between
the quarry tiles and neolite (a common shoe-sole material) for each
condition.
Our findings showed that a cut-off
length of 2.5 mm could generate
surface roughness parameters that
had a better correlation with friction than either the 0.8 mm or the
8 mm cut-off length. This study
also confirmed our previous findings which suggested that the local
slope of surface irregularities,
average surface void volume,
and average surface peak-tovalley distance had a stronger correlation with the transitional
friction than other surface parameters examined. In other words, a
surface is likely to have higher fric-

tion if it has larger values in these
surface parameters.
Researchers will incorporate this
information into a large body of
data which will help us determine
the best way to measure surface
roughness for accurate slip-andfall risk assessment.

Utility Cover Lifting Tasks
In recent years, the telecommunications industry has seen a rise in
the number of injuries among field
technicians who lift heavy utility
covers. In the past, our research in
this area focused on ways to avoid
overexertion, a major problem associated with utility cover lifting
tasks. This year, we broadened our
investigation to examine the potential for a slip or fall using different cover lifting tools.
Although slipping injuries related
to cover lifting tasks are less prevalent than overexertion injuries, the
effects of a slip can be significant.
For example, when a worker steps
on a wet, icy, sandy, or oily surface during a cover removal task,
the footwear-to-ground surface
interface changes dramatically,
which could potentially cause a severe fall. In this case, a tool that
requires higher friction at the footwear-to-ground interface may put
the worker at a greater risk. Our
investigation set out to identify

As part of an ongoing effort to identify the floor surface
parameters and measurement approaches that best correlate
with measured friction, our researchers are conducting an
in-depth investigation of surface roughness measurements.
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which utility cover lifting tools
provide the best protection against
slips and falls under various environmental conditions.
Nine male utility workers performed cover removal tasks using
J-hook, fulcrum bar, and magnet
lift tools. All three tools were
instrumented to record the corresponding forces and moments
during task trials. A motion tracking system was used to capture the
position of each body segment as
the workers performed the cover
lifting tasks. We measured four
variables during the utility cover
removal trials: force applied at the
tool handle, lower-back compressive forces, required coefficient of
friction (RCOF) at the shoe-tofloor surface interface, and
moment applied at the ankle joint.
An analysis of variance showed
that tool selection had a significant
effect on the mean values of each
of the four variables measured. A
comparison of the shoe/floor
RCOF among the three tools indicated that the fulcrum bar tool
had the greatest RCOF, followed
by the J-hook tool and the magnet lift tool. The analysis of the
moments applied at the ankle joint
showed that the J-hook tool
yielded the highest forces, followed by the magnet lift tool and
the fulcrum bar tool. In addition,
we found that the J-hook tool required significantly greater handle
forces than the magnet tool or the

fulcrum bar tool. The estimated
mean lower-back compressive
forces were greatest for the J-hook
tool, followed by the magnet lift
tool and the fulcrum bar tool.
We found that the dependent variables differed significantly for
the three tool designs studied. We
also found that the selection of a
single, optimal tool is not straightforward; while the fulcrum bar
tool may provide better protection
against overexertion, the magnet
bar tool may protect better against
slipping under certain environmental conditions.

Ladder-Related
Slips, Trips, and Falls
We continued a long-term, laboratory investigation of probable
contributors to ladder-related
slips, trips, and falls. Our research
currently focuses on incidents that
occur at the bottom of straight ladders when the available friction is
insufficient to hold the ladder in
place. Such events are a major
cause of injury both in and out of
the workplace.
In an earlier study, our researchers evaluated the effects of various
factors, such as climbing speed,
ladder angle, and body weight on
the required friction of the ladderto-floor interface. Using a force
plate, we measured the vertical and
horizontal forces at the bottom of
an inclined ladder as 17 subjects per-

formed 16 variations of a ladder
climbing task. The final results indicated that when the ladder’s
inclined angle was adjusted from
75 to 65 degrees – a nearly imperceptible change – the friction
required to keep the ladder in place
increased by 77 percent.
Building upon these findings, we
began another study to measure
the available friction at the bottom
of a straight ladder. This time we
used static weights (96.2 and 164.2
kg) hung on the ladder to simulate the normal forces generated by
light- and heavy-weight subjects.
Researchers measured the available
friction under various conditions,
including six types of rubber ladder-shoes, two floor surfaces
(ceramic tile and stainless steel), two
moving speeds (fast and slow), and
two levels of contamination (oily
and dry).
In the prior study, there was
enough friction to support different climbing conditions for each
floor type, ladder-shoe type, and
climbing speed. When oily conditions were introduced in the later
study, the available friction at the
ladder base decreased, leading to a
higher slip potential. In fact, when
the ladder incline was changed to
65 degrees, the majority of laddershoes would not provide sufficient
friction to support a subject climbing the ladder. In other words,
under these conditions, a ladder is
more likely to slip.

When the ladder’s inclined angle was adjusted from 75
to 65 degrees – a nearly imperceptible change – the friction
required to keep the ladder in place increased by 77 percent.
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Publications

Applied Ergonomics
Field Evaluation of Two
Commonly Used Slipmeters

Occupational
Ergonomics
Assessment of Shoe-Floor
Slipperiness with Respect to
Contact-Time-Related
Variation in Friction During
Heel Strike

Proceedings of the
Ergonomics Society
Annual Conference
The Role of Surface
Waviness in Friction at Shoe
and Floor Interface

Proceedings of the
International
Ergonomics
Association XVth
Triennial Congress
Available Friction and Slip
Potential of Straight Ladders

Musculoskeletal overexertion, the
leading cause of work-related injury, often results from common
industrial tasks such as lifting,
reaching, pushing, pulling, carrying,
assembling, and cutting. Since it is
impossible to eliminate these tasks,
our goal is to design jobs and establish job limits to increase worker
safety. Our researchers work with
human subjects, investigating a variety of physical work tasks to
better understand the demands that
can bring about overexertion,
stress, and fatigue. The findings
from these studies allow us to continually build upon our significant
body of knowledge about the activities and conditions that can lead to
work injuries.

Ergonomic Evaluation
of Meat Cutting Tasks
We completed a laboratory study of
the effect of workstation, task, and
tool variables on gripping force,
cutting torque, and wrist angular
displacement during a simulated
meat cutting task. The workstation
variables were work surface height
and orientation; the task variables
were work pace and cutting task
complexity; and the tool variable
was knife blade angle. We developed

and patented a wrist goniometer to
measure wrist angular displacement
and designed an instrumented knife
to measure grip forces and cutting
torques. Our researchers used these
instruments to measure the forces
exerted as subjects performed a
simulated meat cutting task on
modeling clay.
The results indicated that, as a
group, subjects used significantly
greater torque and grip force during production-paced meat cutting
tasks than during self-paced work.
This finding suggests that when the
subjects wanted to increase their
productivity, they accepted higher
force exposures to achieve greater
speed. The ratio of gripping force
to torque applied during cutting
(GC ratio) was 7.6 percent greater
for the production-based task than
for the self-paced task.
Analysis of the wrist angular displacement data indicated strong
interactions between the effects of
surface height, surface orientation,
and blade angle. Wrist deviation
decreased significantly when an
angled blade was used in conjunction with an angled work surface.
The greatest cutting torques were
exerted when the cutting board was

set to the lowest level and tilted
60 degrees, yet many subjects
stated a preference for this configuration. It may be that subjects
could produce greater cutting
torques in this position and did not
adjust their efforts to eliminate the
excess torque. Significant reductions in wrist deviation were found
when the angled-blade knife was
used. The angled blade also interacted favorably with the zero and
30 degree work surface orientations to minimize wrist flexion and
extension displacement.
Overall, the results of this study
indicate that task pace and cut
complexity can have a significant
effect on grip forces and cutting
torque. While it may not be practical to change the complexity of
a meat cutting operation, it is useful to understand its contribution
to force exposure. Production line
speed has great economic implications for a manufacturer, but these
findings may indicate a need for
job rotation to avoid overexertion.
One suggestion might be that jobs
lacking autonomy be designed
to include self-paced “off-line”
working periods as a method of reducing overall exposure. The
observed interactions of surface
height and orientation strongly
suggest that the ability to modify
the cutting station to the individual meat cutter could signifi-

cantly improve wrist deviation and
upper-extremity posture.

Maximum Acceptable
Forces for Females
We completed our laboratory
study of maximum acceptable
forces for females performing industrial pushing tasks. In this
study, female industrial workers
performed simulated pushing
tasks using both a magnetic particle-braked treadmill and a
high-inertia pushcart. One part of
the study looked at the effects of
floor slipperiness on initial and
sustained maximum acceptable
forces during pushing tasks; another part of the study compared
the pushcart and the treadmill
techniques for defining maximum
acceptable forces.
Over the course of 10 weeks,
11 female industrial workers performed two sessions of 120
pushcart tasks on a high-friction
floor and one session of 120
pushcart tasks on a low-friction
floor (friction coefficients of 0.68
and 0.26, respectively). Each pushcart task was 7.6 meters long and
initiated once per minute. A psychophysical methodology was
employed, whereby subjects were
asked to select a workload they
could sustain for eight hours
without straining themselves or

becoming unusually tired, weakened, overheated, or out of breath.
Researchers collected data on initial and sustained forces recorded
electronically from the push
handles as subjects performed the
pushing tasks.
The final results revealed that
maximum acceptable weights of
the pushcart task were 20 percent
lower, and push durations were
36 percent longer, on the lowfriction floor than on the highfriction floor. The results also
showed a significant reduction in
the initial and sustained horizontal forces of pushing (28 and 29
percent, respectively) on a lowfriction floor. Vertical forces and
ratios of the vertical to horizontal
forces were not significantly different between the two floor
surfaces. Calculated slip potential
and probability were supported by
the observation of repeated slipping by some subjects during
pushing on the low-friction floor.
Based on these findings, we concluded that ergonomics strategies
should include the maintenance of
sufficient friction on floors to
maximize industrial workers’ psychophysical pushing capabilities
and minimize slip potential.
We compared the pushing forces
measured during a 40-minute magnetic particle-braked treadmill task

As a group, subjects used significantly greater cutting
torque and grip force during production-paced meat
cutting tasks than during self-paced work.
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with those of two, 120-minute
high-inertia pushcart tasks and
found that the maximum acceptable initial and sustained forces
used in the two tasks were not significantly different.

Biomechanical Analyses
of Lifting Tasks
Heavy lifting is an occupational
hazard in many industries, often
resulting in costly and disabling
overexertion injuries. As part of
our efforts to help reduce liftingrelated injuries, we continuously
strive to improve the ways we
study industrial lifting tasks in the
field. This year, we assessed the design and prediction function of
VidLiTeC™, our video-based lifting analysis software system.
Using this function, researchers
and practitioners can estimate the
biomechanical loads workers will
experience during manual lifting
tasks much more efficiently than
they could with more complex
motion tracking systems.
Eight subjects were recruited to
participate in the experiment.
They were instructed to lift a container from a predetermined initial
position to a final position, while
researchers recorded their motions
using a video camcorder. Sensors
were attached to the subjects’ major joints, and a motion tracking
system was set up to capture joint
coordination during each lifting
trial. Each subject performed a to-
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tal of 18 (3 x 3 x 2) combinations
of lifting ranges (floor-to-shoulder, knuckle-to-shoulder, floorto-knuckle), lifting speeds (slow,
normal, fast), and loading conditions (9.5kg, 19kg). Researchers
used VidLiTeC to analyze the
video clips and estimate the joint
loading data for each test condition. These estimates were compared to the joint kinematic data
collected using a motion tracking
system.
The data analysis indicated that the
information provided by VidLiTeC’s design and prediction
function is comparable to that of
complex motion tracking systems.
The magnitude of the differences
in peak lower back compression
forces between the two approaches, though statistically
significant, was not of practical
significance. The maximum error
threshold of about 10 percent was
within a reasonable range. In addition, the data showed that there
is a good correlation between these
two methods.
These findings suggest that VidLiTeC provides a feasible method
for performing onsite biomechanical evaluations of lifting tasks.
Such evaluations could not otherwise be performed in the workplace due to time and resource
limitations. VidLiTeC may also be
used in pilot studies to identify and
select the most critical tasks for
more detailed analyses.

Powered Hand Tool Use
We continued our investigation of
powered hand tool use among experienced and novice tool users. In
addition to comparing the effects
of hand tool reaction forces, the
study also investigated factors
such as operating height, distance
from the hand tool, operator grip
force, handle configuration, and
muscle activities. Our goal is to
increase understanding of the interface between the tool and its
operator, so we can identify ways
to help reduce injury.
We further analyzed the data collected from 30 male subjects (15
experienced and 15 novice hand
tool users) during 72 trials of a
simulated powered hand tool task.
This data included EMG, grip
force, tool handle displacement,
and tool torque output collected
as subjects performed tasks in
three configurations:
• Pistol grip tools on the horizontal surface,
• Pistol grip tools on the vertical
surface, and
• Right angle tools on the horizontal surface.
For pistol grip tools used on a
horizontal surface, we found that
the handle displacement due to
tool torque reaction decreased
as working distance increased

from 25 percent of forward reach
distance to 75 percent. Handle displacement also decreased as the
working height increased from 30
cm below the elbow to 10 cm
above the elbow.
When the tools were used on a soft
joint surface, the longer exposure
to the tool torque impact caused
greater displacement of the operator’s hands than when the tools
were used on a hard joint surface
However, experienced tool users
had fairly consistent control on
the tool for both types of surfaces.
Overall, experienced subjects
tended to operate pistol grip tools
with a harder grip than the novice
subjects did.
For pistol grip tools used on a vertical surface, working height
affected the normalized grip forces
both before the torque impact
(when the subjects braced themselves) and during the impact.
Subjects gripped the tools harder
when they used the tools at a
working height of 30 cm below
shoulder, but they also experienced greater handle displacement
at that height. This finding suggests that gripping the tool harder
does not necessarily stabilize the
tool better. Rather, selecting a better work posture would be more
effective in reducing the unwanted
exposure.
For pistol grip tools used on a
horizontal surface, operator experience, working height, distance,

and joint surface were all significant factors influencing hand/arm
risk exposure. Grip force was significantly greater (16.5%) during
torque impact than before the impact. Experienced users exerted
greater grip force than novice users and experienced less handle
displacement.
The results from the current experiment allow us to predict
mechanical demands for various
working postures when a given
tool is used on a given target. We
can then compare these exposures
to existing recommendations. By
illustrating that the way operators
react against the tool torque impact depends on their working
posture, these results also help
provide a guideline for workstation design.

Glenohumeral
Joint Research
We continued to investigate the
geometrical properties of the glenohumeral (shoulder) joint and
the impact of joint differences on
individual load limitations and safe
work performance. Using magnetic resonance imaging (MRI)
data collected from 12 healthy subjects, our researchers measured
glenohumeral joint bone surfaces,
contact surfaces, ligament lengths,
and joint looseness. Ultimately,
this information will provide the
basis for a biomechanical model to
help in injury prevention, diagnosis, and rehabilitation efforts. It

will also be used in the development of workplace interventions
to help prevent injury.
This year’s analysis focused on the
point of contact between the humerus (upper arm bone) and the
scapula (shoulder blade). We investigated this critical area using a
mathematical model to predict
how the different shapes of the
bones and the muscle attachment
affect the point of contact when
the arm is elevated from zero to
170 degrees.
We found that the joint shape and
the muscle attachment had an effect on vertical displacement of the
humerus during different arm elevations. Generally, the largest
displacement occurred during arm
elevations ranging from zero to 40
degrees, and from 140 to 170 degrees. The smallest displacement
occurred when the arm was raised
to 90 degrees.
These findings indicate a relationship between joint stability and
various arm elevations, and help us
better understand which tasks and
joint characteristics may increase
the risk of work-related shoulder
injuries.

Physiological Cost
During Pushing Tasks
As part of our efforts to better understand the many factors that
contribute to work-related overexertion, we conduct laboratory

For pistol grip tools used on a horizontal surface, operator
experience, working height, distance, and joint surface were
all significant factors influencing hand/arm risk exposure.
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studies of simulated occupational
pushing and pulling tasks. In a new
study, our researchers are investigating the physiological costs – to
the whole body and to localized
muscles – associated with pushing
tasks. The study aims to establish
physiological limits for workers
who perform such tasks in industry. These limits will be incorporated into previously developed
industry tools, which are used to
determine the relative risk of
manual handling work tasks.
Forty industrial workers (20 male
and 20 female) were recruited for
the study. All were screened for
health complications and trained
in the psychophysical experimental protocol. This technique
requires the subject to select the
pace of pushing that he or she
could sustain for eight hours
without straining or becoming
unusually tired, weakened, overheated, or out of breath.
Subjects were then asked to perform dynamic pushing tasks at a
self-selected pace for two hours
per day on three different days.
Researchers simulated dynamic
pushing tasks using a high-inertia
pushcart and a customized treadmill. The subjects powered the
treadmill by walking while they
pushed against a stationery, instrumented bar. Tasks were performed
on floor surfaces with three friction levels. For each pushing
protocol, researchers measured

oxygen consumption, heart rate,
ventilation volume for the whole
body, and localized oxygenation
for the right and left calf muscles.
Preliminary findings from local
muscle hemodynamic measurements on a sample of the male industrial workers demonstrated
that calf muscles used more oxygen during pushing on a lowfriction floor than on higherfriction surfaces. This higher oxygen use occurs because the calf
muscles must work harder to
achieve stability on a low-friction
floor to avoid slipping. Few subjects demonstrated a difference
between right and left calf muscle
hemodynamics during pushing.
These findings suggest that the
local muscle contribution might
influence a worker’s physical
ability to perform pushing tasks
such as dynamic manual materials
handling.

Ergonomic Assessment
of Restaurant FoodServing Tasks
Overexertion and same level falls
account for 45 percent of all disabling occupational injuries in the
restaurant industry. While it is
known that food-serving tasks
contribute to claims in both categories, such tasks have not been
widely studied. In an effort to
better understand the hazards associated with food-serving tasks,
we began a field-based study in-

volving casual dining restaurant
employees and managers. This
study aims to define the parameters of food-serving tasks, so that
our researchers can conduct laboratory experiments to assess the
physical demands on this work
group. By studying the physical
demands, as well as employee demographics and perceptions, we
will ultimately gain information to
help restaurant industry workers
avoid the injuries associated with
such tasks.
We completed data collection at
10 casual dining restaurants with
different food serving strategies,
such as tray versus no tray. During site visits, we interviewed food
service employees and managers
regarding factors such as accident
history, risk perceptions, discomfort, and perceived exertions. We
also collected data on the physical
demands of food serving tasks –
weights handled, carry distances,
task frequencies – and additional
job duties typically expected of
servers, such as filling ice bins. We
found that the average tray weight
was 13.6 pounds (6.2 kg), average
individual food plate weight was
3.8 pounds (1.7 kg), and the median distance from kitchen to
guest table was 63 feet (19.2 m).
Forty-one percent of employees
interviewed reported pain or discomfort associated with their job
duties.

Our researchers are investigating the physiological
costs – to the whole body and to localized muscles
– associated with pushing tasks.
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Lost time and productivity caused by work-related injuries cost
employers and workers billions of dollars each year. The
Research Institute’s Center for Disability Research (CDR)
focuses on decreasing these costs by investigating the factors
that may predict or influence return-to-work outcomes, and
then finding ways to improve these outcomes.
CDR researchers initiated two new studies in 2003. One study
seeks to identify workplace issues that may lead to an
employee’s withdrawal from work after a post-injury return.
The other is a study of the key factors that influence health
and disability outcomes of occupational low back pain patients
returning to work.
Researchers continued to examine the risk factors associated
with low back pain reinjuries; the effectiveness of post-injury
interventions and return-to-work strategies among older
workers; and the relationship between return to work and the
use of oral narcotic analgesics. We also completed two studies
this year. The first involved analyzing the medical and
rehabilitation services for occupational spinal cord injuries;
the second examined how chronic health conditions may
impact on-the-job productivity.

Glenn Pransky, M.D., M.Occ.H.
Director of Disability Research

Despite efforts to prevent workrelated accidents and injuries, the
reality is that disabling occupational
injuries do occur. Therefore, we are
dedicated to finding the best ways
to achieve a successful post-injury
return to work. Our Center for Disability Research investigates factors
that are related to the disability process and looks for ways to improve
safe and sustained return-to-work
outcomes.

Injuries and Illnesses
in Older Workers
Older Americans make up 10 percent of the nation’s workforce, and
this segment is growing rapidly.
From 18.4 million in 2000, it is estimated that the number of workers
over age 55 will exceed 30 million
by 2015. To better understand the
unique needs and challenges facing
older workers, our researchers are
studying occupational injuries
among this group. Our goal is to
identify the most effective postinjury interventions and return-towork strategies for this segment of
the population.
With collaborators from the University of Massachusetts, we collected surveys from 3,000 injured
workers within six weeks of an oc-

cupational injury. Half the workers
were between the ages of 20 and
55, and the other half were over 55.
We also gathered information on
employer and medical responses to
the injury.
Compared with younger workers,
older workers had higher rates of
pre-existing medical conditions,
more severe injuries (based on selfreport) and surgeries associated
with the event, as well as slightly
longer lost worktime (determined
at six weeks of follow-up). However, other adverse outcomes were
less likely in older workers than
younger workers. These included
reported level of pain at work, lack
of confidence in ability to return to
work, difficulties during return to
work, and concerns that the injury
would adversely affect future employment ability.
Further data analysis indicated that
the relative advantages in outcome
experienced by older workers were
closely linked to their higher job
satisfaction, longer job tenure, more
positive employer response to the
injury, and greater satisfaction with
medical care. Once these factors
were accounted for, age itself did
not have a consistently significant
bearing on the outcomes.

Work-Related Spinal
Cord Injuries
We completed the second phase of
our analysis of occupational tetraplegic spinal cord injuries (SCIs)
this year. This investigation is
aimed at describing and comparing the specific medical and
rehabilitation services received in
the first and subsequent years
post-injury for workers with various levels of SCI severity. The goal
of this year’s research was to characterize the patterns of post-SCI
services and compare the results
with other studies that describe
services following tetraplegic SCI.
Collaborating with Boston University Medical Center’s Department of Rehabilitation Medicine,
we identified 62 patients who met
our study selection criteria. We
classified these cases into three
groups based on injury location
along the spinal cord and injury
grade as defined by the American
Spinal Injury Association (ASIA).
Workers with an injury to cervical
spinal cord segments two through
four and an ASIA grade of A, B,
or C were categorized as High
Tetraplegia cases (most severe).
Workers with injuries to cervical
spinal cord segments five through
eight and an ASIA grade of A, B,
or C were categorized as Low Tetraplegia cases. All cases with

central cord syndrome and an
ASIA grade of D were categorized
simply as ASIA D.

sources towards promoting wider
rehabilitation gains could enhance
return-to-work outcomes.

The biggest differences in services
received among the three categories were found in the amounts
paid for durable medical equipment, attendant care, and readmission. Following the first year
post-injury, these services varied
considerably within each impairment category from year to year.
Generally, payments for services
for the High and Low Tetraplegia
groups were similar to each other,
but considerably greater than the
ASIA D group.

Low Back Injury Recurrence

While the services delivered varied
depending on impairment category, costs remained relatively
stable after the first year following the injury within each group.
Durable medical equipment and
attendant care accounted for the
greatest proportion of services and
costs. Physician care and medications/supplies showed the least
variation within impairment categories and accounted for a small
proportion of all expenditures.
These findings suggest that efforts
to determine the relationship between attendant care and outcomes should be a priority, in
order to identify the optimal level
of services required for these
workers. Allocation of these re-

In our effort to help improve
preventive interventions and promote sustained return to work
following an injury, we examined
several risk factors associated with
occupational low back pain recurrences. This study extended our
earlier research in which we investigated alternative indicators of
low back pain recurrence. We provided new data on the importance
of certain risk factors and showed
how these risk factors differ, depending on the indicator of
recurrence (i.e., a new episode of
medical care or a new episode of
work disability).
The results demonstrated that the
duration of a worker’s initial work
disability episode is strongly related to an increased likelihood of
recurrences of both medical care
and work disability, even after
controlling for severity of injury.
Gender and occupation were risk
factors for work disability recurrences, but not for medical care
recurrences. Workers with surgical intervention were at a greater
risk for medical care recurrence
even after controlling for the duration of the initial episode of care.
Both older workers and workers

Our Center for Disability Research investigates factors
that are related to the disability process, and ways to
improve safe and sustained return-to-work outcomes.
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with at least one narcotic prescription during the initial episode of
medical care had a higher risk of
recurrence.
Risk factors in our study were sensitive to the choice of recurrence
type (medical care or work disability recurrence) but not to the
choice of the minimum length of
time between episodes of care or
disability. This suggests that defining the episode as either medical
care or a work disability recurrence
may be more important then defining the recurrence based on a
specific duration between episodes. Although longer recuperation before return to work has
been suggested as a way to prevent
reinjury, these results suggest that
this approach may in fact be counterproductive in uncomplicated
low back pain.

Measuring the Effects of
Chronic Health Conditions
While numerous investigations
have examined how injury and
illness contribute to absenteeism,
few studies have been able to
address the effects on work performance for those who stay on
the job despite negative health issues. This year, we completed a
pilot study to measure the impact
of health on function at work. We
have been collaborating with the
Sloan School of Economics at the
Massachusetts Institute of Tech-
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nology, where researchers are providing expertise in multilevel
econometric analysis of results.
Our goal is to provide new methods that would allow researchers
and program evaluators to accurately measure how health affects
productivity. We anticipate three
key benefits:
• Enhanced ability to evaluate the
effectiveness of interventions
designed to improve function at
work;
• Better information for benefits
specialists to set priorities for
health plan design and case management; and
• A stronger foundation for future
researchers to understand the
impact of health on work.
We used Interactive Voice Response to collect daily self-reports
from a sample of workers. Our
major finding was that the severity of illness and symptoms, rather
than a particular diagnosis, correlates best with decrements in work
performance. This result was seen
in both subjective and objective
measures. In other words, symptom severity and the degree of
self-reported effect on work performance may be more important
correlates of health impacts on
work than the presence of a specific clinical condition.

Once severity was taken into account, other factors (such as,
duration of illness, duration of employment, frequency of episodes)
did not affect the relationship
between illness and work performance. Further analyses will
evaluate the differences among
treatments with respect to work
performance outcomes.

Employee Perceptions
of Return to Work
With work-related low back pain
consistently accounting for about
25 percent of all workers compensation costs, we study the critical
factors that influence health and
disability outcomes related to losttime back injuries. Our goal is to
develop a reliable and valid methodology for assessing employee
perceptions about their ability to
return to work after low back pain.
Once we identify the return-towork factors that employees consider important, we can design
prospective studies to address
those issues and determine which
factors contribute to successful
return-to-work outcomes.
This year, we led four focus groups
of 36 workers recovering from
occupational low back pain. We
also conducted individual interviews with 30 workers with occupational back pain, both before
and after they returned to work.
These focus groups and interviews

helped us identify the initial categories for inclusion in self-report
questionnaires of worker concerns
and expectations which are currently under development.
Participants provided examples
of routine activities impaired by
lingering back pain (such as, using
a vacuum cleaner, lifting groceries,
tying shoelaces), using previously
validated scales for assessment
of activities of daily living. These
and other items will be incorporated into a new measure assessing
the confidence of individuals to
perform specific activities comfortably as they recover and contemplate a return to work.
Second, participants provided examples of reasons they felt reluctant to return to work after severe
pain subsided. Their comments fell
within three categories related to
confidence in their ability to:

Finally, participants provided examples of positive and negative
expectations about what would be
likely to transpire after they returned to work. Their concerns
fell within four categories:
• Financial and job security,
• Fear of reinjury,
• Lack of workplace support, and
• Self-image issues (such as, embarrassment, overdependence
on others)
These comments will be incorporated in a new measure of outcome
expectancies for returning to
work after low back pain. Further
development and psychometric
evaluation of these measures will
improve our understanding of
workers’ perceptions and expectations that may influence the
return-to-work process.

• Control or manage pain at work,
• Obtain accommodations and
help from supervisors and coworkers, and
• Keep up with job demands (in
terms of quality, quantity, speed,
and fulfilling their role in general)
These concerns will be incorporated in a new measure about readiness to return to work after low
back pain.

into mainstream medical care, but
they were still largely restricted to
use by cancer patients. Today,
these medications have become
more widely used, and primary
care physicians now provide the
majority of these prescriptions.

Oral Narcotic Analgesics and
Low Back Pain Disability
Narcotic analgesics are increasingly prescribed for continued use
in patients with low back pain.
This has not always been the case.
Prior to the 1980s, health care professionals reserved long-acting
oral narcotic analgesics primarily
for cancer-related pain. In the late
1980s, sustained-release oral narcotic analgesics were introduced

With collaborators at the Harvard
School of Public Health, we are
studying the relationship between
return to work and oral narcotic
analgesic use. Researchers are examining claims data from 128,111
disabled workers with non-surgical low back pain. We compared
age, gender, job tenure, presence
of litigation, medical interventions
and total disability days among the
low back pain claimants, grouped
by dosage and duration of narcotic
prescription use.
In a comparison of cases using
non-long-acting and long-acting
narcotic analgesics, we found that
duration of disability, litigation,
and medical interventions were all
higher in the long-acting group.
We also found a trend of longer
disability for those who received
any medication, those who received
a narcotic medication, and those
who received long-acting narcotic
medications. For those receiving
an extended course of narcotics,
the disability duration was significantly prolonged.
These findings suggest that longacting formulations or prolonged

Our goal is to develop a reliable and valid methodology
for assessing employee perceptions about their ability
to return to work after low back pain.
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courses of narcotics fail to achieve
substantial improvements in low
back pain patients. Further analyses will examine factors associated
with various patterns of narcotics
use, and will include more detailed
analyses of the relationship of prescriptions to medical and disability
outcomes.

Factors Affecting
Employment Durability
Employment durability following
a period of prolonged disability is
an important clinical and public
health issue. We are conducting a
study to identify the factors that
support or threaten employment
durability, in an effort to facilitate
return to work through guidelines
for case management and rehabilitation efforts. Our results will help
employers identify and avoid those
factors that are associated with an
unsuccessful return to work.
We began a study of the post-injury return-to-work process to
determine which workplace factors are related to subsequent
withdrawal from work. Factors
that have been previously identi-

fied as possible reasons for subsequent withdrawal include poor
compliance with the return-towork job description, inability to
handle the job’s physical demands,
worsening of physical symptoms
due to work activities, and poor
supervisor relationships.
In this study, we focus on people
who have experienced a workrelated injury that resulted in a
workplace absence of at least 180
days. Although such cases represent only a small proportion of
workers compensation claims,
they account for a disproportionately high percentage of the total
injury costs.
In collaboration with Boston University and the Massachusetts
Department of Industrial Accidents, we are recruiting injured
workers who are receiving vocational rehabilitation services in
Massachusetts. Study participants
are asked to complete an initial
interview approximately 60 days
following their first return to
work. Approximately four weeks
later, a follow-up interview is
conducted.

In both cases, interviews are conducted utilizing our Computer
Assisted Telephone Interviewing
(CATI) system, which allows researchers to efficiently conduct
interviews at a time and place that
is convenient for participants.
With the CATI system, information is entered directly into the
computer via the keyboard. Conversations are digitally recorded so
that the entered information can
be checked for accuracy.
All participants interviewed to
date have reported experiencing
difficulties on the job, and a number reported concerns about their
ability to continue working should
their pain worsen, or if they need
future surgeries. Lack of supervisor support and transportation
challenges were also frequently
cited as potential threats to maintaining employment. However,
despite these difficulties, 75 percent of those interviewed were
still in the same job three months
after returning to work.

Our Computer Assisted Telephone Interviewing system
allows researchers to efficiently conduct interviews at
a time and place that is convenient for participants.
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An important strategy in realizing the Research Institute’s
scientific potential is to form collaborative relationships with
premier research organizations around the world. Our partnerships include the Harvard School of Public Health,
prominent universities in China, such as Tsinghua and Fudan,
the University of Aberdeen in Scotland, and the British Health
and Safety Laboratory.
The Research Institute also conducts various activities aimed
at increasing awareness of occupational safety and health and
enhancing worker safety. These endeavors include the
Institute’s Visiting Scholar Program as well as special 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
With our collegial partners at the
Harvard School of Public Health,
we were able to support the development of new doctoral programs
in occupational injury epidemiology
and safety science. We reached a significant milestone in 2003, with the
introduction of a graduate level
course in occupational injury epidemiology, co-directed and taught
by faculty from the Liberty Mutual
Research Institute and Harvard
University. We also made progress
on several joint research projects.
Our collaborative research efforts
resulted in a total of 10 accepted and
four published peer-reviewed
manuscripts.
Additionally, the Liberty MutualHarvard Program held a Slips,
Trips, and Falls Colloquium at the
Institute to facilitate information
exchange on this critical research
area. Speakers from both organizations covered a wide range of related
topics, including the relationship
between physically demanding jobs
and same-level falls among older
women; slips, trips, and falls among
health care workers; the tribology
of shoe-to-floor-surface interfaces;
fall-related injuries treated in a

Shanghai emergency department;
osteoporosis and bone fractures in
China; and gait analysis and risk
assessment for falls. More than
30 Liberty Mutual and Harvard
scientists attended the half-day
colloquium.

China Research Partnerships
We strengthened our existing
collaborative research efforts in
China, a country that is increasingly dedicated to understanding
and addressing workplace safety
concerns. Working together with
our new research partners at
Tsinghua University, the premier
engineering university in China,
and longstanding partners at the
Fudan University School of Public
Health in Shanghai, we continued
our goal of supporting China’s
commitment to workplace safety.
Tsinghua University
In early 2003, key faculty from
Tsinghua University’s Department
of Industrial Engineering visited the
Research Institute. The shared goal
of this visit was to develop and design initial collaborative projects for
the newly established Liberty Mutual SafeWork Program at Tsinghua
University. Liberty Mutual and
Tsinghua researchers identified

three areas of investigation based
on mutual interests: determinants
of driving behavior in China and
the United States, cross-cultural
factors in the processing of warnings, and the hand anthropometry
of Chinese workers. Together, we
established research teams, named
co-principal investigators, and began preliminary work on each of
the projects.
During their visit, Tsinghua faculty were familiarized with all
aspects of the Institute, including
internal quality practices, project
development, management processes, and research programs.
They also toured the Institute’s
new facility and discussed its existing and future capabilities.
Several months after this initial exchange, Institute researchers convened at Tsinghua University for
a one-week, mid-project meeting.
Fudan University
With collaborators at Fudan University School of public health in
Shanghai, we concluded our first
comparative study of low back
pain in three occupational groups
of Chinese workers. The results
will be published in the Journal of
Safety Research in 2004. Additionally, after a successful pilot, reseachers enrolled more than 100
subjects in a case-crossover study
of acute occupational hand trauma
in China. This study, which fo-

cuses on patients treated at surgical centers, will examine transient
risk factors associated with severe
occupational hand injuries.
Institute staff also worked with
Fudan researchers to complete an
ergonomic investigation of two
metalworking jobs at a diesel engine manufacturing plant in China.
Researchers collected data from
120 metalworkers using interviews, postural analysis, and the
revised NIOSH lifting equation.
Our findings, which have been accepted for publication in the
Journal of Occupational and Environmental Medicine, suggest that
low back pain prevalence is not
only associated with workload,
but also with lifting repetitiveness,
worker age, and body weight.
Finally, Dr. Kezhi Jin, of Fudan
University, began a post-doctoral
fellowship at the Harvard School
of Public Health and the Liberty
Mutual Research Institute. During
a two-year tenure at the Institute,
he will focus on the hand injury
study, examine some aspects of
work injury surveillance in China,
and pursue other projects of mutual interest.

which includes the directors of five
premier international research organizations, was established in
2000. Its goal is to promote excellence in health and safety research
through the exchange of programmatic information and scientific
insights.
The SVAB members are David
Buchanan, Ph.D., chief executive
and director, Health and Safety
Laboratory (United Kingdom);
Jean-Claude Andre, Ph.D., director of research, Institut National
de Recherche et de Sécurité
(France); Terrence Sullivan,
Ph.D., vice president and head
of the Preventive Oncology Division, Cancer Care Ontario
(Canada); Jorma Rantanen, Ph.D.,
president, International Commission of Occupational Health
(Finland); and Barry Bloom,
Ph.D., dean of the faculty, Harvard School of Public Health.

SVAB Meeting
The third annual Scientific Visitors
Advisory Board (SVAB) meeting
was held at our newly expanded
facility in December. The group,
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One of the many ways the Research
Institute makes an impact in the
field of occupational safety and
health is by sponsoring and participating in award programs that
foster research excellence. Such
awards help to advance workplace
safety and increase awareness of
current research in the field. This
year, the Institute was recognized
with prestigious awards from both
the Ergonomics Society and the
International Ergonomics Association and received a special honor
from Tsinghua University. We also
co-sponsored and presented three
awards – The Liberty Mutual Prize
and The Liberty Mutual Medal, in
partnership with the International
Ergonomics Association, and the
Best Paper Award, in association
with the International Journal of
Industrial Ergonomics.

Honors Received
William Floyd Award
Presented annually by the Ergonomics Society, the William Floyd
Award recognizes innovative or
outstanding contributions to ergonomics by an individual, institution,
or group. In 2003, the Ergonomics
Society presented the award to
Research Institute Quantitative
Analysis Unit Director Theodore
K. Courtney, M.S., C.S.P., and Researcher Wen-Ruey Chang, Ph.D.

Raoul A. Grönqvist, Ph.D., of the
Finnish Institute of Occupational
Health, and Mark S. Redfern,
Ph.D., of the University of Pittsburgh were also named.
The winners were selected for their
work in conceiving, organizing,
and leading the Measurement of
Slipperiness (MOS) Hopkinton
Symposium in July 2000. MOS promoted a global perspective on
methodological issues in slipperiness measurement by networking
clinicians, engineers, psychologists,
physiologists, and epidemiologists
from premier institutions around
the world. The symposium results
were published in a special issue of
Ergonomics (Vol. 44, No. 13, October 2001), and in a book, Measuring
Slipperiness: Human Locomotion
and Surface Factors, published by
Taylor and Francis in 2003. The
winners received a medal and certificate at the Ergonomics Society’s
Annual Meeting in Edinburgh,
Scotland.
IEA Fellow Award
The International Ergonomics Association (IEA) presented Liberty
Mutual Vice President and Research
Institute Director Tom B. Leamon,
Ph.D., with the IEA Fellow Award.
Joining the ranks of the more than
30 IEA fellows, Dr. Leamon was
selected based on his international

service, society membership, and
outstanding contributions to ergonomics and human factors. He
received the award during the
opening plenary session of the
XVth Triennial Congress of the
IEA in Seoul, Korea.
Tsinghua University
Guest Professorship
Tsinghua University, Beijing,
China, presented Liberty Mutual
Vice President and Research Institute Director Tom B. Leamon,
Ph.D., with the honorary title of
Guest Professor of the Department of Industrial Engineering.
Dr. Leamon received this threeyear appointment in recognition
of his academic contribution to
occupational safety and health. He
shares this honorary title with
nearly 150 University appointments of other worldwide experts,
scholars, and prominent public
figures. Dr. Leamon will help
Tsinghua faculty members identify new research directions and
develop research projects. He will
also provide invitational academic
presentations and will play a key
role in developing a laboratory for
the department.

Honors Presented
Liberty Mutual Prize
Winners of the 2003 Liberty Mutual Prize were William S. Marras,
Ph.D., Sue A. Ferguson, Ph.D.,
and Deborah Burr, Ph.D., of Ohio
State University, along with
Kermit G. Davis, Ph.D., of the

University of Cincinnati, and
Purnendu Gupta, M.D., of the
University of Chicago. Sponsored
by Liberty Mutual and the International Ergonomics Association
(IEA), the Prize recognizes outstanding, original research in the
field of occupational safety and
health with a cash award of $5,000
(U.S.). This year’s Liberty Mutual
Prize was presented at the International Ergonomics Association
XVth Triennial Congress in Seoul,
Korea. The winners were selected
for their scientific paper, “Kinematic Compromise Predicts Spine
Loading in Low Back Pain Patients
During Lifting,” which addresses
the potential causal mechanisms
for recurrent or secondary low
back pain.
Liberty Mutual Medal
Professor Peter A. Hancock,
D.Sc., Ph.D., of the University of
Central Florida, and Selma N. de
Ridder of TNO Human Factors
(The Netherlands) won the 2003
Liberty Mutual Medal. An extension of the jointly sponsored
Liberty Mutual Prize, the Medal is
presented every three years to the
best of the three previous Prize
winners. The Medal, presented in
conjunction with the IEA Triennial Congress, accompanies a cash
prize of $15,000 (U.S.). This year’s
winners authored the research paper entitled, “Behavioral Accident
Avoidance Science: Understanding and Assessing Response in
Accident Incipient Conditions”
(Ergonomics, Vol. 46, No. 12, pp.
1111-1135, 2003). The paper dis-

cusses an innovative, safe, and effective research strategy to
investigate the behavioral aspects
of collision avoidance.
Best Paper Award
Researchers from Chalmers University of Technology, Division of
Human Factors Engineering
(Gothenburg, Sweden), won the
2003 Liberty Mutual Best Paper
Award. Karin Garmer, Ph.D., a
Chalmers alumnus and health and
safety engineer at Volvo Car
Corporation; Erik Liljegren,
Ph.D.; Professor Sven Dahlman,
Ph.D.; and Associate Professor
Anna-Lisa Osvalder, Ph.D., were
recognized for publishing the best
paper in the International Journal
of Industrial Ergonomics during the
previous year. Established as a
means of recognizing excellence
in safety and health research, the
award also reflects Liberty Mutual’s commitment to quality
research into the reduction of pain
and suffering in the workplace.
The winners authored the scientific paper entitled, “Application
of Usability Testing to the Development of Medical Equipment:
Usability Testing of a Frequently
Used Infusion Pump and a New
User Interface for an Infusion
Pump Developed with a Human
Factors Approach” (Vol. 29, No.
3, pp. 145-159, 2002).
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Providing unique collaborative opportunities for senior scientists from
around the world, the Visiting
Scholar Program celebrated its ninth
year in 2003. The program enables a
prominent researcher to work with
Research Institute investigators on
a new or ongoing research initiative
of mutual interest. This year, Svend
Erik Mathiassen, Ph.D., of Malmö
University and Lund University
(Sweden), worked at the Research
Institute for three months.
During his tenure, Dr. Mathiassen
worked with researchers on a study
which examines cycle-to-cycle consistency in subjects performing
assembly work. Fifteen female subjects performed a simulated industrial assembly task according to four
different protocols – line-type work,
batch-type work, line-type work
with breaks, and work at a selfdetermined acceptable pace.

Svend Erik Mathiassen, Ph.D.

Researchers collected data using
EMG, motion analysis, an instrumented force-sensitive screwdriver,
a heart rate monitor, and questionnaires. From these data, researchers
hope to discern workplace factors
that cause workers to use the same
motor pattern repeatedly. The study
will also help to explain why some
workers may have a greater risk of
developing disorders from performing a certain repetitive work task. Dr.
Mathiassen continues to collaborate
on this project from Sweden, with
periodic returns to the Institute.

While here, Dr. Mathiassen also collaborated with Institute researchers
to complete a scientific article on the
influence of job task analysis engineering methods on ergonomics and
contributed to a project to develop
ergonomic exposure assessment
strategies for practitioners.
Dr. Mathiassen is a professor of production ergonomics at the School of
Technology and Society at Malmö
University and an associate professor with the Department of
Occupational Medicine at Lund
University. Previously he worked
as a researcher at the National Institute for Working Life (Sweden) and
as a lecturer for the Departments
of Physical Education and Physiotherapy at Odense University
(Denmark).
He currently serves on the European
Standardization Committee for Biomechanics and the International
Standardization Committee for Anthropometry and Biomechanics. In
1993, he earned his Ph.D. from the
Department of Human Work Physiology at the Karolinska Institute
(Sweden). Dr. Mathiassen holds an
M.Sc. in work physiology and physical education from August Krogh
Institute at the University of
Copenhagen (Denmark), and an
M.Sc. in biology from Odense University (Denmark). He has authored
more than 100 publications, of
which nearly 50 have appeared in
peer-reviewed journals or books.
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Ergonomics Workplace and Training Intervention,” International
Journal of Occupational Safety and
Ergonomics, Vol. 9, No. 4, pp. 491502, 2003
Robertson, M.M. and Roetting, M.,
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Macroergonomic Approach,” Proceedings of the International
Ergonomics Association XVth
Triennial Congress, Seoul, Korea,
on CD, 2003
Robertson, M.M., “Work-Related
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Workplace Design and Ergonomics Planning,” Proceedings of the
International Ergonomics Association XVth Triennial Congress,
Seoul, Korea, on CD, 2003
Robertson, M.M., Maynard, W.S.,
and McDevitt, J.R., “Telecommuting: How Do We Manage
Health and Safety of Alternative
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Publications
Workers?,” Professional Safety, Vol.
48, No. 4, pp. 36-40, 2003
Roetting, M. and Seifert, K. 38,
“Eye and Gaze Movement Registration in Human-Machine Interaction,” MMI-Interaktiv, No. 6, pp.
v-vii, 2003
Roetting, M., “Little Dictionary
of Eye Movement Parameters–
German-English and EnglishGerman,” MMI-Interaktiv, No. 6,
pp. 91-109, 2003
Roetting, M., Huang, Y.H.,
McDevitt, J., and Melton, D.,
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Analysis of Truck Drivers’ Attitudes Toward Feedback by Technology,” Proceedings of the International Ergonomics Association
XVth Triennial Congress, Seoul,
Korea, on CD, 2003
Roetting, M., Huang, Y.H.,
McDevitt, J., and Melton, D.,
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Attitude Toward Feedback by
Technology,” Transportation Research Part F: Traffic Psychology and
Behavior, Vol. 6, No. 4, pp. 275287, 2003
1

Schmidt, L. and Roetting, M.,
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Integral II,” Proceedings of the
Quality of Work and Products
in Enterprises of the Future,
Stuttgart, Germany, pp. 10851088, 2003
Shaw, W.S., Feuerstein, M.17,45,
Miller, V.I.43, and Wood, P.M.43,
“Identifying Barriers to Recovery
from Work-Related Upper-Extremity Disorders Using a Collabor-

42

ative Problem-Solving Technique,”
American Association of Occupational Health Nurses Journal, Vol.
151, No. 8, pp. 337-346, 2003

and Case-Control Study of Alcohol and the Risk of Injury,” Journal
of Studies on Alcohol, Vol. 64, No.
3, pp. 358-366, 2003

Shaw, W.S., Robertson, M.M.,
Pransky, G.S., and McLellan,
R.K.14, “Employee Perspectives on
the Role of Supervisors to Prevent
Workplace Disability After Injuries,” Journal of Occupational
Rehabilitation, Vol. 13, No. 3, pp.
129-142, 2003

Wasiak, R. and Wellman, H., “Adjustment for Price Level Changes
in Alternative Measures of Insurance Loss,” Journal of Workers
Compensation, Vol. 12, No. 4, pp.
51-63, 2003

Smith, G.S., “Injury Prevention:
Blurring the Distinctions Between
Home and Work,” Injury Prevention, Vol. 9, pp. 3-5, March, 2003
Sorock, G.S., Lombardi, D.A.,
Hauser, R. 19 , Eisen, E.A. 19,52,
Herrick, R.F.19, and Mittleman,
M.A.19, “A Case-Crossover Study
of Transient Risk Factors for
Occupational Acute Hand Injury,”
accepted for publication in Occupational and Environmental
Medicine
Sorock, G.S., Lombardi, D.A.,
Peng, D.K.53, Hauser, R.19, Eisen,
E.A. 19,52, Herrick, R.F. 19, and
Mittleman, M.A. 19, “Glove Use and
the Relative Risk of Acute Hand
Injury: A Case-Crossover Study,”
accepted for publication in Journal
of Occupational and Environmental Hygiene
Spicer, R.S.31, Miller, T.R.31, and
Smith, G.S., “Worker Substance
Use, Workplace Problems and
the Risk of Occupational Injury:
A Matched Case-Control Study,”
Journal of Studies on Alcohol, Vol.
64, No. 4, pp. 570-578, 2003
Vinson, D.C.54, Maclure, M.10,19,46,
Reidinger, C.54, and Smith, G.S., “A
Population-Based Case-Crossover

Wasiak, R., Pransky, G.S., Verma,
S., and Webster, B.S., “Recurrence
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19, pp. 2283-2291, 2003
Wasiak, R., Pransky, G.S., and
Webster, B.S., “Methodological
Challenges in Studying Recurrence
of Low Back Pain,” Journal of Occupational Rehabilitation, Vol. 13,
No. 1, pp. 21-31, 2003
Wasiak, R., Verma, S., Pransky,
G.S., and Webster, B.S., “Risk Factors for Recurrent Episodes of
Care and Work Disability: Case
of Low Back Pain,” accepted
for publication in Journal of Occupational and Environmental Medicine
Webster, B.S., Giunti, G.8,9, Young,
A., Pransky, G.S., and Nesathurai,
S.47, “Work-Related Tetraplegia:
Cause of Injury and Annual Medical Costs,” accepted for publication
in Spinal Cord
Webster, B.S, Verma, S., and Pransky, G.S., “Outcomes of Workers
Compensation Low Back Pain
Claimants Undergoing Intradiscal
Electrothermal Therapy (IDET),”
accepted for publication in Spine
Wellman, H., Davis, L.25, Punnett,
L.52, and Dewey, R.48, “Work-Re-
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Outcomes and Employer Intervention Practices,” accepted for
publication in American Journal of
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Wellman, H., Lehto, M.32, and
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Errors in an Accident Narrative
Database,” Proceedings of the Tenth
International Conference on Human-Computer Interaction, Crete,
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“Vocationally Oriented Rehabilitation Service Requests: The Case of
Employed Persons Experiencing a
Spinal Cord Injury,” Australian
Journal of Career Development,
Vol. 12, No. 1, pp. 17-24, 2003

Young, A.E., Webster, B.S., Giunti,
G.8,9, Pransky, G.S., and Nesathurai, S.47, “Services Provided

1

23

2

24

Aachen University of Technology
AgResearch Ltd.
3
Air Force Safety Center
4
Army Research Institute of
Environmental Medicine
5
Atlantic Charter
Insurance Company
6
Austin and Repatriation
Medical Centre
7
Beth Israel Deaconess
Medical Center
8
Boston Medical Center
9
Boston University
10
Brigham and Women’s Hospital
11
Chung-Hua University
12
Circadian Technologies, Inc.
13
Colorado State University
14
Exeter Hospital
15
Finnish Institute of
Occupational Health
16
Fudan University
17
Georgetown University
18
Global Services, Inc.
19
Harvard University
20
Health and Work Outcomes
21
Institute of Occupational
Safety and Health
22
Johns Hopkins University

Keimyung University
LaTrobe University
25
Massachusetts Department of
Public Health
26
Massachusetts General Hospital
27
Monash University
28
National Chengchi University
29
National Yang-Ming University
30
North Carolina State University
31
Pacific Institute for
Research and Evaluation
32
Purdue University
33
Rice University
34
Social Sectors
Development Strategies
35
St. George’s University
36
State University of
New York at Buffalo
37
Sun-Yat University
38
Technical University Berlin
39
Texas Tech University
40
The Cleveland Clinic Foundation
41
The Institute for Work
and Health
42
The University of Texas
School of Public Health
43
U.S. Department of Labor,
Office of Workers

Compensation Programs
U.S. Department of
Veterans Affairs
45
Uniformed Services University
of the Health Sciences
46
University of British Columbia
47
University of Buffalo
48
University of California Berkeley
49
University of Central Florida
50
University of Louisville
51
University of Maryland
52
University of Massachusetts
53
University of Michigan
54
University of Missouri Columbia
55
University of Texas
56
University of Washington
57
University of Wisconsin
58
Virginia Plytechnical Institute
59
W.E. Upjohn Institute
60
Weill Medical College of Cornell
61
York University
44

43

Presentations

Chien-Chi Chang, Ph.D.

Jennie Jackson, M.Sc.

Sixth Applied Ergonomics Conference,
“Biomechanical Estimates of Manual
Handling Tasks Using Video Coding
Technique,” Dallas, TX, March 10-13

XXXIV Annual Conference of the Association of Canadian Ergonomists /Congrès
Annuel de l’Association Canadienne
d’Ergonomie, “The Preliminary Validation of 3D-Match, a Posture Matching
Tool for Estimating Cumulative Loading
of the Lumbar Spine,” London, Canada,
October 15-18

Theodore K. Courtney, M.S., C.S.P.
National Occupational Injury Research
Symposium, “Disabling Traumatic Injuries in Construction – Fractures and Their
Antecedents” and “Disabling Occupational Injuries in U.S. Restaurants,”
Pittsburgh, PA, October 28-30

Krystyna Gielo-Perczak, Ph.D.
The State-of-the-Art Research Symposium: Perspectives on Musculoskeletal
Disorder Causation and Control, “Individual Load Limitation of the Glenohumeral Joint as a Prevention Tool for
Musculoskeletal Injuries” and “Method of
Assessing Individual Load Limitations
Taking into Account the Geometry of the
Glenohumeral Joint,” Columbus, OH,
May 21-22
47th Annual Meeting of the Human
Factors and Ergonomics Society, “An Investigation of the Individual Differences
in Geometry of the Glenohumeral Joint
on the Maximum Acceptable Workload,”
Denver, CO, October 13-17

Yueng-Hsiang Huang, Ph.D.
The Fifth Interdisciplinary Conference on
Occupational Stress and Health, “PartTime Versus Full-Time Safety and Job
Satisfaction,” “Safety Policies, Perceived
Safety Control, and Supervisor Safety
Support,” and “Model of Antecedents of
Work-Family Conflict: A Longitudinal
Study,” Toronto, Canada, March 20-22
Society of Industrial Organizational Psychology Annual Conference 2003,
“Behavior Based Safety: Truck Drivers’
Attitude Towards Feedback by Technology,” Orlando, FL, April 11-13
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Rammohan V. Maikala, Ph.D.
Seventh International Congress of the International Society for Adaptive Medicine,
“Simultaneous Measurements of Regional
Cerebral and Muscle Oxygenation and
Blood Volume Responses in Healthy Men
During Exposure to Seated Whole-Body
Vibration,” San Diego, CA, August 20-23
49th International Respiratory Congress,
“Gender Differences in Cardiorespiratory
Responses During Standardized Arm
Cranking and Task-Specific PushingPulling,” Las Vegas, NV, December 8-11

Tom B. Leamon, Ph.D., C.S.P.
Regional Center for Occupational Safety
and Health, “Controlling the Cost of
Unsafe Workplaces: Benefits to Workers
and Enterprises,” Antigua, Guatemala,
January 21-23
Safety and Health Expo 12th International
Conference on Safe Communities, “Safety
Research, What, How, and Why?,” Hong
Kong, China, March 18-20
Shanghai Worker Safety Seminar, “Creating a Safer and Healthier Environment,”
Shanghai, China, March 20
Hong Kong Ergonomics Society, “Ergonomics is Still Fitting the Task to the
Person,” Hong Kong, China, March 20-21
Ingersall Rand Endowed Lecture Series,
“Ergonomics and Occupational Safety:
Research Challenges,” Blacksburg, VA,
April 9

XVth International Ergonomics Association Triennial Congress, “One at a Time:
Why It Matters, Why So Few Care,”
Seoul, Korea, August 24-29
2003 China Safety Culture and WellOff Society Seminar, “Pressures to
Improve Occupational Safety and Health
in a Well-Off Society,” Beijing, China,
November 10
The First International Scientific Conference on Occupational and Environmental
Health, “The Economic Burden of Occupational Injuries,” Hanoi, Vietnam,
November 12-14

David A. Lombardi, Ph.D.
National Occupational Injury Research
Symposium, “Welding-Related Ocular
Injuries,” Pittsburgh, PA, October 28-30

Glenn S. Pransky, M.D., M.Occ.H.
The Fifth Interdisciplinary Conference on
Occupational Stress and Health, “Work
Injuries and Illnesses in Older Workers:
Causes, Consequences, and Prevention,”
Toronto, Canada, March 19-22
New York State Occupational Medicine
Association Annual Conference, “Controversies in Low Back Pain Treatment in
Work-Related Disorders, ” Syracuse, NY,
April 3-4
American Occupational Health Conference, “Using Data to Manage Corporate
Health, Productivity, and Benefits,”
“State of the Art: Current Research
Advances in Low Back Pain,” and “Supervisor Intervention to Reduce Disability in
the Workplace: Preliminary Findings,”
Atlanta, GA, May 4-10
Maine Occupational Research Agenda
Conference, “From Research to Reality:
How Research Can Influence Public Policy
in Occupational Health,” Portland, ME,
May 21-22 and Bangor, ME, May 22-23
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Presentations

State-of-the-Art Conference in Occupational Medicine, “Medical Care for
Work-Related Injuries: Applying the Evidence,” Toronto, Canada, October 11-16
National Institute for Occupational Safety
and Health Visiting Scientist Research
Seminar, “The Aging Workforce: Challenges in Occupational Injury Research,”
Cincinnati, OH, October 14

Michelle M. Robertson, Ph.D., C.P.E.
The Institute of Industrial Engineers Sixth
Annual Applied Ergonomics Conference,
“Office Ergonomics Knowledge: Influences on Knowledge and Body Postures,”
Dallas, TX, March 10-13
The Fifth Interdisciplinary Conference on
Occupational Stress and Health, “Effects
of Office Ergonomics Training on Environmental Control and Stress,” Toronto,
Canada, March 20-22
Disability Management Employer Coalition Annual Conference, “The Power of
Enlightened Supervision: Part II,” Orange
County, CA, July 20-23

Matthias Roetting, Ph.D.
Transportation Research Board 82nd Annual Meeting, “Feasibility of a Low Cost
Moving-Base Driving Simulator,” Washington, DC, January 15
Organization for Economic Cooperation
and Development and Massachusetts
Institute of Technology International
Symposium, “Feasibility of an Augmented Reality-Based Approach to
Driving Simulation,” Cambridge, MA,
September 23-24

William S. Shaw, Ph.D., P.E.
The Fifth Interdisciplinary Conference
on Occupational Stress and Health,
“Problem-Solving Skills Training for
Return to Work,” Toronto, Canada,
March 20-22

Gordon S. Smith, M.D., M.P.H.
American College of Epidemiology,
“Obtaining Occupational Data from
Population Based Surveys: Methods,
Biases, and Suggestions,” Chicago, IL,
September 6-9
National Occupational Injury Research
Symposium, “Blurring the Distinctions Between Home and Work: Similarities and
Differences in Causes,” Pittsburgh, PA,
October 28-30
American Public Health Association 131st
Annual Meeting, “The Contribution of Injuries at Work to the Total Burden of
Injuries Among Working Age Adults,”
San Francisco, CA, November 15-19

Gary S. Sorock, Ph.D.
National Occupational Injury Research
Symposium, “A Case-Crossover Pilot
Study of Slips, Trips, and Falls in Healthcare
Workers,” Pittsburgh, PA, October 28-30

Radoslaw Wasiak, Ph.D.
American Statistical Association International Conference on Health Policy
Research, “Who’s in Charge of Care?
Implications of Assigning the Most Responsible Provider Using Administrative
Data,” Chicago, IL, October 17-19
Workers Compensation Research Group
Annual Meeting, “Modeling the Market
for Chiropractic Care in Workers Compensation: Does It Work?,” Boston/Hopkinton, MA, October 24-25

and Cumulative Trauma Disorders of
the Upper Extremity,” Bethel, ME,
January 29-February 2
New England Baptist Hospital Ninth Annual Lewis H. Millender, M.D. Occupational Medicine Conference, “What
Does Research Tell Us About Management of Low Back Pain and Disability?,”
Newton, MA, March 20-21
Workers’ Compensation Research Group
Meeting, “Narcotic Prescribing in Occupational Low Back Pain: Descriptive Study
and Methodological Issues,” Las Vegas,
NV, April 26-27

Helen M. Wellman, M.S.
National Occupational Injury Research
Symposium, “Computerized Coding of
Injury Narrative Data from the National
Health Interview Survey, 2003,” Pittsburgh, PA, October 28-30

Amanda E. Young, Ph.D.
The Fifth Interdisciplinary Conference on
Occupational Stress and Health, “Barriers
to Return to Work as Identified by Agricultural Workers” and “Return to Work
Following Spinal Cord Injury,” Toronto,
Canada, March 20-22
26th National Australian Association for
Cognitive and Behavioural Therapy Conference, “Contributions to Rehabilitation
Psychology from Behavioural Psychology,” Adelade, Australia, September 13-17

Professional Activities

The Fourth World Congress of the International Health Economics Association,
“Recognizing Repeated Episodes of
Injuries and Illnesses: Sensitivity Analysis
and Methodological Implications,” San
Francisco, CA, June 15-18

American Public Health Association 131st
Annual Meeting and Exposition, “SelfEmployment as a Return-to-Work Option
for People with an Acquired Impairment,”
San Francisco, CA, November 15-19

Barbara S. Webster, R.P.T., P.A.-C.
Downeast Association of Physician Assistants 13th Annual Conference, “Repetitive
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Professional Activities

Research Institute personnel participate
in a variety of professional organizations,
societies, and activities related to their
respective areas of expertise. These
opportunities allow researchers to interact with their peers, gain valuable
scientific input, and recommend change
in the standards and practices applicable
to their fields. In addition, many of our
researchers serve on review committees
and editorial boards for leading health
and safety scientific journals. Listed here
are the organizations to which our researchers belonged, the activities in
which they participated, and the journals for which they served as reviewers
in 2003.

Organizations and Societies
Aerospace Medical
Association, USA
American Academy of
Physician Assistants
American Association
for Respiratory Care

American Public Health Association
American Society for
Testing and Materials

American Society of
Mechanical Engineers

Society for Epidemiologic Research

American Society of
Safety Engineers

American Industrial
Hygiene Association

Activities

Australasian Epidemiological
Association

Academy for Health Services
Research and Health Policy

Board of Certified
Safety Professionals

American Public Health Association
- Disability and Injury Forum

Ergonomics Society

American Society of Safety
Engineers Foundation
- Research Committee Member

German Association for
Electrical Engineering, Electronics,
and Information Technologies
German Ergonomics Society
German Informatics Society

Institute of Electrical Engineers

Association for the Advancement
of Automotive Safety

System Safety Society

American Statistical Association

American College of Occupational
and Environmental Medicine

Association for
Computing Machinery

National Academy for
Social Insurance
Public Health Association
of New Zealand

Human Factors
and Ergonomics Society

American Economic Association

Massachusetts Association
of Physician Assistants

American Society of Biomechanics

American College of Epidemiology

American College
of Sports Medicine
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American Psychological Association

Institute of Industrial Engineers
International Association
for the Study of Pain
International Collaborative
Effort on Injury Statistics
International Committee on
Occupational Health
International Council on Alcohol,
Drugs, and Traffic Safety

American Pain Society

International Epidemiological
Association

American Physical
Therapy Association

International Health
Ergonomics Society

American Society for
Testing and Materials
- Research Committee Member
Commonwealth of
Massachusetts Board
of Registration of
Physician Assistants
- Chair
Harvard Occupational Injury
Prevention Program
- Advisory Committee
Human Factors
and Ergonomics Society
- Executive Council Member,
Past Secretary and Treasurer
- Macroergonomics Technical
Group, Reviewer
- Environmental Design Group,
Reviewer
International Collaborative
Effort on Injury Statistics
- Coordinator, Sentinel Injury
Evaluation Project

Professional Activities

International Commission on
Occupational Health
International Ergonomics Society
- Human Factors and Ergonomics
Society Representative
International Human Computer
Interaction Symposium
- Scientific Advisory Board
International Society for Occupational Ergonomics and Safety
- Executive Council
International Society
of Biomechanics
- BIOMCH-L, Co-Moderator
Electronic Discussion Forum
Johns Hopkins Occupational Injury
Prevention Training Program

Seventh World Conference
on Injury Prevention and
Safety Promotion
- Scientific Advisory Committee
Transportation Research Board
- Committee on Alcohol, Drugs,
and Traffic Safety
- Committee on Simulation and
Measurement of Vehicle and
Operator Performance
- Committee on Vehicle
User Characteristics
- Validation Subcommittee
Workers Compensation
Research Group
- Steering Committee

International Journal of
Industrial Ergonomics
Journal of the American
Medical Association
Journal of Occupational and
Environmental Medicine
Journal of Occupational
Rehabilitation
MMI-Interaktiv
New England Journal of Medicine
Occupational and
Environmental Medicine
Occupational Ergonomics*
Occupational Medicine Journal

Journal Reviews

Safety Science

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

Accident Analysis and Prevention

Scandinavian Journal of Work,
Environment, and Health

American Industrial Hygiene
Association Journal*

Spinal Cord

National Center for Health Statistics
- Consultant

American Journal of Epidemiology

National Safety Council
- International Conference on
Injury Committee
National Study Center for Trauma
and EMS, University of Maryland
- Consultant
New England College of Occupational and Environmental Medicine
- Board of Directors
National Institute for Occupational
Safety and Health
- National Occupational
Research Agenda Liaison
- Traumatic Injury Study Team
- NIORS Reviewer
Organizational and Design
International Symposium
- Scientific Advisory Board

American Journal
of Industrial Medicine
American Journal of Public Health
Annals of Epidemiology

Spine
Theoretical Issues
in Ergonomics Science*
Transportation Research Board
*Editorial Board

Applied Ergonomics
Australian Journal of
Environmental Health*
Behaviour and Information
Technology
Clinical Biomechanics
Clinical Psychology Review
Disability and Rehabilitation
Ergonomics
Injury Prevention*
International Journal of
Industrial Engineering
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Visitors

Every year, the Research Institute
welcomes visitors from industry,
academia, and government to tour
the facilities and learn about our research programs. In 2003, we hosted
the following visitors from around
the world:
A.J. Abrams Co., Inc.
- Westport, CT
Adesa Corporation
- Indianapolis, IN
ALCAN
- Montreal, Canada
Andre Corporation
- Fort Lauderdale, FL
Atlas Copco
- Franklin, TN
Cancer Care Ontario
- Toronto, Canada
CCERC,
- Camden, NJ
Charles Stark Draper
Laboratory, Inc.
- Cambridge, MA
Chicago Pneumatic
- Rock Hill, SC
Finnish Institute of
Occupational Health
- Helsinki, Finland
Fudan Medical University
- Shanghai, People’s
Republic of China
Goodyear
- Akron, OH
Harvard University
School of Public Health
- Boston, MA
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Hasbro, Inc.
- East Longmeadow, MA

Selectron
- Portland, WA

Health and Safety Laboratory
- Sheffield, England

Spencer Industries
- Dale, IN

Innovative Safety
Systems, Inc.
- Port Washington, WI

St. Patrick’s Manor
- Framingham, MA

Institut National de
Recherche et de Sécurité
- Paris, France

Supply Chain Solutions
- Alpharetta, GA
Symmons Industries
- Braintree, MA

Insurance Australia
Group Limited
- New South Wales, Australia

Teikyo University
- Tochigi, Japan

Marmon/Aon
- Chicago, IL

TEKNOR APEX
- Pawtucket, RI

Massachusetts Institute
of Technology
- Cambridge, MA

Texas Instruments
- Dallas, TX

McDonald’s Corporation
- Oak Brook, IL
Museum of Science
- Boston, MA
OccuHealth, Inc.
- Mansfield, MA
Occupational Safety
and Health Association
- Washington, DC
Peerless Insurance
- Keene, NH
Purdue Pharma L.P.
- Stamford, CT

TIAXX
- Cambridge, MA
Time, Inc.
- New York, NY
Trinity Communications, Inc.
- Boston, MA
University of Massachusetts
- Lowell, MA
U.S. Department of Labor Mine
Safety and Health Administration
- Arlington, VA
Vesta
- Bergen, Norway
Walt Disney Parks and Resorts
- Lake Buena Vista, FL

Rental Service Corporation
- Stockholm, Sweden
- Scottsdale, AZ

Waters Corporation
- Milford, MA

Risk and Insurance
- Horsham, PA

Yankee Candle Co.
- South Deerfield, MA

Staff
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Simon Matz, M.S.
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Michelle M. Robertson, Ph.D., C.P.E.
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Technical
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Richard E. Holihan
James E. Klock, C.S.P.
Jennie Jackson, M.Sc.
Eric Jones
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The Liberty Mutual Research Institute for Safety in
Hopkinton, Massachusetts, is a company-owned and
operated occupational health and safety research
facility. The Research Institute is recognized
throughout the world for its continuing contributions
to the prevention of workplace injuries and to the
control of work-related disability.
The Institute houses two entities, the Center for Safety
Research (CSR) and the Center for Disability Research
(CDR). The CSR investigates the causes of accidents
and injuries, human capacities for various job tasks,
and ways to enhance on-the-job safety. The CDR
studies the causes, consequences, and prevention of
disability in workers, and aims to achieve safe and
sustained return to work for injured workers.
Through broad-based research programs and in close
collaboration with researchers and practitioners
around the world, the Research Institute is dedicated
to a common purpose, embodied in the Liberty Mutual
Creed, to help people live safer, more secure lives.

Visit our website at www.libertymutual.com/researchinstitute
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