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Owned and operated by Liberty Mutual Group, Boston, 
MA, the Liberty Mutual Research Institute for Safety has 
helped to improve the occupational safety and health 
of workers for more than 50 years. Through a consider-
able array of laboratory and field-based investigations 
and global research collaborations, the Research  
Institute seeks to advance scientific, business-relevant 
knowledge in workplace and highway safety, and work 
disability. 

To achieve this mission, the Research Institute operates 
four multidisciplinary centers: 

Center for Injury Epidemiology – Conducts original 
epidemiological research into risk factors for occupa-
tional injury and the burden of workplace injury; 

Center for Physical Ergonomics – Studies the causes 
and mechanisms of occupational injuries with a focus 
on musculoskeletal disorders; 

Center for Behavioral Sciences – Examines the impact 
of behavioral, cognitive, and organizational factors sur-
rounding workplace injuries and highway collisions; and,

Center for Disability Research – Investigates worker 
disability and ways to achieve safe and sustained  
return to work for injured or disabled workers. 

Research findings are shared with the worldwide health 
and safety community through peer-reviewed journals 
and conference presentations. This process ensures 
scientific validation of our work and supports the greater 
endeavor expressed in the Liberty Mutual Creed “…to 
help people live safer, more secure lives.”
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The pursuit of scientific knowledge into the causes and control of  
occupational injury and disability remained at the heart of the Research 
Institute’s mission in 2007. This knowledge, which forms the basis of 
various Liberty Mutual loss prevention resources and strategies, is used 
throughout the world to enhance worker safety.

I want to thank Dr. Noy and the Institute staff for their continued scien-
tific contributions. I also want to thank the dedicated safety and health 
professionals, both within and outside of Liberty Mutual, whose ongoing 
efforts to reduce injury and disability help bring the Research Institute’s 
scientific findings to life.



Y. Ian Noy, Ph.D., C.P.E. 
Vice President, Director  

Liberty Mutual Research Institute for Safety

The year 2007 saw steady progress as the Liberty Mutual Research Institute for Safety maintained a leadership 
position in workplace safety and disability research. We published 55 peer-reviewed journal and conference 
papers; our scientists presented at more than 20 conferences from Boston to Beijing; and we produced 
the 2007 Workplace Safety Index (p. 5), updated with the latest data on serious U.S. occupational injuries.

Our extramural programs brought new opportunities for scientific exchange and research collaboration, most 
notably the establishment of formal post-doctoral programs with the Harvard School of Public Health and 
the University of Massachusetts Lowell. The new programs will bring valuable perspective to our research 
as we welcome some of the field’s best and brightest to the Institute. 

We also made significant strides in our collaborations with Tsinghua and Fudan Universities in the 
People’s Republic of China, and in a long-term surveillance study of occupational injuries in Vietnam  
(p. 25). We are extremely proud to note that Liberty Mutual presented its highest honor, the Chairman’s 
Award, to research scientist Helen Marucci-Wellman for her work on this groundbreaking study. 

We hosted more than 200 scientists from around the world, including 80 participants in the 2007  
International Ergonomics Association Conference on Slips, Trips, and Falls, and 40 more who toured  
the Institute in conjunction with PREMUS 2007 – the 6th International Conference on Prevention of Work-
Related Musculoskeletal Disorders. 

It is a pleasure to present this annual research report, highlighting the Institute’s 2007 achievements. We 
hope that you find it instructive.
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center for injury epidemiologyCIE
The Center for Injury Epidemiology (CIE) conducts original epidemiological  
research to examine occupational injury risk factors and to better  
understand the burden of workplace injury. Through injury data analysis 
and epidemiological field studies, CIE research scientists seek to better 
understand the causes and distribution of work-related injuries. Study 
findings help to focus occupational safety research efforts and identify 
and develop promising design and analytical methods. 
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Impact of Long Work Hours on Injury Risk

We continued to investigate how various work scheduling practices can impact safety. This research helps 
identify factors that can increase injury risk so that safer, more effective scheduling practices can be devel-
oped. This year, we began analyzing the impact of weekly work hours on injury risk.

Using the National Health Interview Survey data from 1997 through 2004, our CIE scientists estimated work-
related injury rates for 317,066 working U.S. residents (ages 18 to 74) by hours worked per week. We then 
used statistical models to estimate injury risk as a function of weekly working hours.

Preliminary findings suggest that injury rates per 100 U.S. workers increased incrementally as hours per 
week increased from less than 20 to 20-30, 30-40, 40-50, and more than 50. After controlling for age, sex, 
race/ethnicity, education, and industry, incremental increases in risk per hour worked persisted. 

Risk Factors for Slips, Trips, and Falls Among Health Care Workers

We continued to analyze data from our case-crossover study of slips, trips, and falls among health care 
workers. The study, part of a collaborative research initiative with the National Institute for Occupational 
Safety and Health, Johns Hopkins University, and the Finnish Institute of Occupational Health, examined 
the circumstances surrounding slips, trips, and falls reported by hospital health care workers during a five-
year period. 

Researchers interviewed 153 health care workers (ages 18 to 67) who had experienced a slip, trip, or fall 
with or without injury. We asked participants to identify potential transient risk factors at the time of their slip, 
trip, or fall, for the work week, and for the month prior to the event. Researchers examined factors related 
to the workplace (e.g., contamination, unusual pathway), work task (e.g., pushing, pulling, carrying), and 
worker (e.g., rushing, distraction). Preliminary findings suggest that the short-term relative risk of a slip, trip, 
or fall was highest when workers walked on an unusual pathway and in the presence of contamination. Other 
transient factors, in decreasing order of short-term relative risk, were carrying objects, being distracted, and 
being rushed. These findings illustrate the importance of several potentially modifiable risk factors that can 
contribute to slips, trips, or falls in hospital health care settings.

Circumstances of Occupational Same-Level Falls in Older Women 

Older women (ages 55 to 64) comprise the fastest growing segment of the U.S. civilian workforce, according 
to the Bureau of Labor Statistics (Monthly Labor Review, February 2004). Medical studies show that women 
over 45 are at an increased risk of skeletal fractures. Since falls are a leading cause of such injuries, our 
research scientists are investigating work-related risk factors for fall-related fractures among older women. 
This year, we examined the association between circumstances of occupational same-level falls and the 
risk of fracture in these workers.

Our scientists used a case-control methodology to examine workers compensation data from women ages 
45 and over who had suffered an on-the-job fall. We compared those cases resulting in wrist, ankle, and 
hip fracture to those in which the workers suffered injuries other than fractures. Specifically, we analyzed 
injury narratives related to existing hazards, initiating events, manual materials handling at the time of the 
fall, and whether the fall occurred outdoors. Preliminary findings suggest that, among this group, the risk 
of wrist fracture increased during pushing and pulling tasks. The findings also indicated a higher risk of a 
fall-related injury from a trip versus a slip as age increased; and that outdoor falls were associated with an 
increased risk of wrist and ankle fracture and a decreased risk of hip fracture. 

research projects
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Development of a Public Health Model for Reporting Injuries in Vietnam

Work continued on our long-term surveillance study of occupational injuries in Vietnam, a collaborative 
effort with the Vietnam National Institute of Occupational and Environmental Health and the University of 
Massachusetts Lowell. Together, we seek to understand the burden of workplace injuries in Vietnam and to 
develop a model for reporting such injuries. 

In 2007 we began to analyze the demographic, work, and injury data from 2,615 household surveys admin-
istered in the Xuan Tien commune in 2005. Preliminary findings from the survey, which gathered information 
on more than 10,600 individuals, indicated much higher annualized injury incident rates than previously 
reported in survey-based studies. Among the possible reasons for this disparity are the exclusion of over-
exertion injuries from prior studies and/or the insufficient translation of the Western term “injury,” which may 
be too narrowly understood among some respondents. 

The study has provided many insights into Vietnamese work culture, including the physical location of work 
in living areas, the complex intermingling of multiple jobs, and the community effort involved with the rice 
harvest. These insights may have significant implications for injury surveillance studies in developing countries 
throughout Southeast Asia. The study findings also suggest that the difference between time spent working 
in the fields versus working in manufacturing could have a significant effect on risk estimates. 

As the study moves forward, further analyses of survey information will yield more detailed information on  
injury rates and the work-related burden of injury in this part of the world.

Each year the Institute compiles information on the leading causes and costs of the most disabling workplace 
injuries and presents the findings in the Liberty Mutual Workplace Safety Index. The information is derived 
from various sources including Liberty Mutual claims data, the U.S. Department of Labor’s Bureau of Labor 
Statistics, and the National Academy of Social Insurance. The Workplace Safety Index helps researchers, 
employers, practitioners, and others dedicated to occupational safety, better focus their research and injury 
prevention efforts. 

The 2007 Workplace Safety Index placed the estimated direct U.S. workers compensation costs for the most 
disabling workplace injuries at $48.3 billion, based on data from 2005 – the most recent year for which the 
data were available. The top 10 causes of serious work-related injuries and their direct costs to industry 
were: overexertion ($12.7 billion), fall on same level ($6.6 billion), fall to lower level ($5 billion), bodily re-
action ($4.8 billion), struck by object ($4.4 billion), highway incidents ($2.3 billion), repetitive motion ($2.1 
billion), struck against object ($2 billion), caught in/compressed by ($1.9 billion), and assaults/violent acts 
($4 million). Overall, the top 10 categories produced 87.5 percent of the entire cost burden of disabling 
work-related injuries in 2005.

As has been the case since 1998, more than half of the $48.3 billion in costs stemmed from the top three injury 
causes  – overexertion (26.3%), fall on same level (13.6%), and fall to lower level (10.4%). Notably, the two fall 
event categories combined, accounted for nearly one-quarter of the total cost of all disabling injuries in 2005. This 
finding demonstrates that falls are comparable to overexertion in terms of their impact on the overall cost burden.
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Acute Traumatic Occupational Hand Injuries in China

We began to analyze data from our field study of serious acute traumatic occupational hand injuries in China. 
A joint effort with investigators from Fudan University, the Harvard School of Public Health, and the Johns 
Hopkins Bloomberg School of Public Health, the study seeks to evaluate the frequency and predictors of 
severe hand injuries in China and to identify potentially modifiable risk factors that may contribute to the 
occurrence of such injuries. 

In collaboration with nine hospitals and two hand injury centers in eastern and southern China, research 
scientists  interviewed 703 workers with severe occupational hand injuries. Study participants ranged in age 
from 16 to 64 (mean age 31.7) and nearly three-quarters were men. Most participants (85%) were employed 
in manufacturing industries, such as machinery, fabricated metal products, and motor vehicles. A preliminary 
data analysis indicated that 51.7 percent of the injuries studied were to the left hand. The index finger was 
the most frequently injured digit, and the right thumb sustained the highest severity injuries. Of the 480 
participants who reported a single type of injury, 29.7 percent were crushes, 25.7 percent were amputa-
tions, and 18.5 percent were fractures. More than half of the injuries studied involved powered machines.

Research scientists will further analyze the data to determine the magnitude of several risk factors that may 
have been present at the time of injury.

1Overexertion – Injuries caused from excessive lifting, 
 pushing, pulling, holding, or throwing 
2Bodily reaction – Injuries caused from slipping or tripping 
 without falling 

4.3% 3.9% 0.8%

$6.6

$5.0 $4.8 $4.4

$2.1 $2.0 $1.9 $0.4$2.3

13.6%

10.4% 10.0% 9.0%

4.8% 4.4%

$12.7
26.3% Overexertion1

Fall on same level

Fall to lower level

Bodily reaction2

Struck by object3

Highway incidents

Repetitive motion4

 Struck against object5

Caught in/compressed by
Assaults/ 
violent acts

$ Billions

Note: The “most disabling work-related injuries and illnesses” consist of those causing an employee to lose 
six or more workdays. This chart does not reflect the category “all other” which accounts for 12.5% of the total 
costs ($6 billion). 

3Struck by object – Such as a tool falling on a worker from above
4Repetitive motion – Injuries due to repeated stress or strain
5Struck against object – Such as a worker walking into a door

THE TOP 10 CAUSES OF THE MOST DISABLING WORKPLACE INJURIES IN 2005
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CIE spotlight

Case-Crossover Study of Risk Factors for Portable Ladder Falls
Implicated in more than 20,000 disabling work-related injuries annually, falls from ladders are a significant 
problem in the U.S. workplace (Bureau of Labor Statistics, Table R64). Other published studies of ladder-
related injuries treated in U.S. emergency rooms have shown that 68 percent of such cases resulted in lost 
workdays (an average of 24 days per case), nearly 40 percent resulted in work absences of more than a 
month, and half of the injured workers experienced continuing, sometimes permanent disability. 

In partnership with researchers from the Harvard School of Public Health, U.S. Consumer Product Safety 
Commission, the National Institute for Occupational Safety and Health, and the CPWR Center for Construc-
tion Research and Training, our scientists began an investigation of the risk factors that can trigger ladder 
falls. The study focuses on falls from portable ladders, which account for the majority of disabling ladder 
injuries. The findings will be used to improve safety practices and interventions for portable ladder use.

In 2007, research scientists began interviewing workers who fell from ladders on the job and sustained an 
injury as a result of the fall. Participants are asked about specific work activities, ladder setup, and other 
conditions immediately prior to the injury, as compared to a designated pre-injury period (the control period). 
Researchers will use this information to examine the relative magnitude of risk for factors, such as:

• Work actions while on the ladder (e.g., reaching);

• Work equipment (e.g., ladder design, type of ladder used for task, ladder malfunctions);

• Worker variables (e.g., rushing, being distracted, fatigue);

• Work environment (e.g., conditions, ladder placement surface); and

• Differences between step ladders and other ladders.

To date, the project team has interviewed 158 of a planned 350 to 400 injured workers. Preliminary descrip-
tive analysis shows that the greatest proportion of injuries occurred when workers were using step or trestle 
ladders (49.2%), extension ladders (27.5%), and straight ladders (15.9%). More than half of the workers were 
standing and doing work directly from the ladder at the time of injury, 27.5 percent were climbing down the 
ladder, and 9.5 percent were climbing up. Twenty-two percent of the injured workers were using the ladder 
only, but most were performing other work actions while on the ladder, such as installation (15.9%), repairs 
or maintenance (9.5%), electrical work (7.9%), or painting-related work (5.8%). Underlying mechanisms of 
the ladder falls included the ladder slipping at the base or bottom (25.4%), the worker’s loss of balance for 
a reason other than ladder movement (22.2%), foot slipping on rung or other surface (11.6%), the ladder 
tipping sideways (11.1%), or missing the rung while climbing down or up (6.9%).

Other potential risk factors under study include excessive reaching, using unusual forces, rushing, being 
distracted, unusual ladder setup, ladder instability, having tools in hand, “jumping” the ladder, and whether 
another worker is holding the ladder. Several of the workers interviewed have reported the presence of such 
exposures in the hazard period, the control period, or both. We will conduct further analyses to estimate the 
relative magnitude of the identified risk factors.
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Mechanism of Fall by Ladder Type
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The Center for Physical Ergonomics  (CPE) investigates the causes and mecha-
nisms of workplace injuries and illnesses with an emphasis on musculoskeletal 
disorders. CPE research scientists investigate the physical demands and 
human capacities associated with various job tasks. Findings from laboratory 
and field studies in biomechanics, human-machine systems, repetitive work, 
tribology, and work physiology are used to develop interventions and job safety 
enhancements. 

center for physical ergonomicsCPE



Physiological Response to Manual Materials Handling Tasks

Many industrial tasks require workers to manually lift, lower, carry, push, or pull heavy materials. Such 
tasks can result in injuries when the physical demands exceed the workers’ capabilities. To investigate the 
relationship between manual materials handling (MMH) task demands and worker capabilities, our CPE 
research scientists collect data in controlled laboratory environments. The information gained through these 
studies is used to develop and maintain task guidelines to help industry reduce the high number of MMH-
associated injuries. 

In 2007, we revisited our 1991 MMH guidelines, which were derived from psychophysical experiments con-
ducted at the Research Institute in the 1970s and 1980s. The goal was to determine whether the current 
generation of workers selected the same psychophysical weights and forces during MMH tasks as those 
reflected in the existing guidelines. We recruited 23 male industrial workers to perform 20 variations of 
lifting, lowering, pushing, pulling, and carrying. Using a psychophysical methodology identical to our prior 
experiments, we asked study participants to select a workload they could sustain for eight hours without 
“straining themselves or becoming unusually tired, weakened, overheated, or out of breath.”

Our results revealed that the current study population selected lower weights and forces for the simulated 
tasks than the prior study populations had chosen. For lifting, lowering, and carrying tasks, they chose 
weights up to 41 percent lower. The participants also selected slightly lower forces for pushing (18%) and 
pulling (6%) than their earlier counterparts had selected. The variable effects of frequency, height, lifting 
versus lowering, and pushing versus pulling were similar to earlier reported results, despite the reductions 
in absolute weights or forces. These data will need validation to assess the appropriateness of the existing 
guidelines.

Physiological Costs of Industrial Pushing Tasks 

We continued to make progress on our multi-faceted study of the physiological costs imposed on workers 
during industrial pushing tasks. This study examines workers’ physiological responses, such as oxygen 
uptake, heart rate, and muscle oxygenation during simulated industrial pushing tasks. Our goal is to better 
understand the relationship between physiological responses and psychophysical capacities under various 
pushing conditions.

This year, we examined how floor friction influences physiological responses during simulated industrial 
pushing tasks. To do this, CPE research scientists observed 27 industrial workers (12 male, 15 female) as 
they performed pushing tasks on high- and low-friction floors using both an instrumented treadmill and a 
high-inertia pushcart. For each condition studied, the participant was asked to select a force or workload 
that he/she could push and sustain for eight hours without strain. On three separate days, participants 
pushed the selected workloads continuously for two hours at one push per minute, as scientists measured 
whole-body oxygen consumption, localized blood volume, and tissue oxygenation from the calf muscles. 

Our initial data analysis indicated that participants selected the highest workloads when they used the pushcart 
on the high-friction floor. Conversely, they selected the lowest pushcart workload on the low-friction floor. 
Pulmonary oxygen uptake responses for the highest selected pushcart workload on the high-friction floor 
were 22 percent higher than the treadmill trials and 9 percent higher than pushcart trials on the low-friction 
floor. Muscle blood volume and tissue oxygenation index were lowest on the low-friction floor, due to the 
fact that participants adapted to a slower walking speed and a gentler heel strike to avoid slipping. We will 
use these and future findings to develop comprehensive physiological guidelines for pushing workloads on 
various frictional surfaces.
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The Role of Friction Level and Friction Variation in Slipperiness Perception

We completed data analysis for our field study of the role of friction level and variation in slipperiness per-
ception. In this study, our research scientists collected floor friction measurements in six kitchen areas of 
10 fast food restaurants and compared these measurements with the kitchen workers’ subjective slipperi-
ness ratings for each of the six areas. Last year’s analysis indicated a modest correlation (0.33) between 
recorded coefficients of friction and worker perception ratings. The goal this year was to determine whether 
friction level or friction variation correlates better with workers’ perceived slipperiness ratings. 

We found that, for each working area, the maximum absolute and relative friction reductions (variations) 
correlated slightly better with perception ratings (0.34 and 0.37, respectively) than did the mean coefficient 
of friction (0.33). Additional analyses showed a statistically significant correlation between the mean coef-
ficient of friction and the maximum relative friction reduction (r) of each working area studied (r = 0.80). 
These findings suggest that, despite a slightly lower correlation with perception rating, the mean coefficient 
of friction is still a reasonably good indicator of slipperiness. It is also the more practical measure, given 
the extra time and effort needed to quantify friction variations.

Statistical Model to Estimate the Probability of Slips and Falls

We continued developmental work on an improved statistical model for assessing the probability of slip and 
fall incidents during various activities and conditions. Our earlier research findings suggested that incorporat-
ing the stochastic distribution of measured friction variables could improve model estimations. As a result, 
we set out to determine the best way to capture these distributions during level walking.

We designed an experiment in which participants traversed a walkway consisting of three force plates. This 
unique walkway allowed us to capture a large number of successful shoe strikes while minimizing partici-
pant fatigue. To test our methodology, we recorded 628 friction measurements from one participant who 
repeatedly walked on this walkway under four conditions with two types of footwear and two walking speeds.

We found that the required friction coefficient generated by the participant from each foot and walking condi-
tion fit the normal, log-normal, and Weibull distributions with few exceptions. Among these three distributions, 
the normal distribution fit all the data generated by this participant. The average number of successful heel 
strikes achieved for each walk in this experiment was 2.49, with actual numbers ranging from 2.14 to 2.95 
for each walking condition. These findings suggest that the methodology and layout of the experimental 
apparatus used in this initial trial are suitable for a full-scale study. Based on the success of this trial, we 
will expand data collection to include more than 50 participants.

Subjective Assessment of Balance Control During Beam Tasks

Many occupational falls are caused by the changes in postural stability that result from impaired balance 
control. To examine postural stability, researchers typically rely on center of pressure (COP) measurements 
taken under various task conditions. These measurements indicate the average location point of pressure 
present at the interface between the bottom of the feet and the surface. Research has shown a direct  
association between COP measurements and incidence of falls, with larger COP displacement associated 
with a higher risk of falling. Sometimes researchers use individuals’ perceptions as an alternate indicator 
of postural stability. However, it is unclear how sensitive such subjective measures are and whether other 
factors, such as movements of certain body parts (or segments), might influence them. 
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To investigate the influence of body segment movements on stability perceptions, we examined data from 
a prior laboratory study. In the study, 23 healthy male participants (ages 18 to 55) performed a series of 
one-handed loading tasks while standing on raised beams that were four inches and nine inches in width. 
Our scientists used force plate data to calculate the participants’ COP and motion tracking data to measure 
body segment displacement. After each task, participants were asked to rate their stability using a simple 
zero to ten scale (zero being unstable and ten being stable).

According to our analyses, stability perceptions were more strongly associated with body segment displace-
ment than with measured COP. Specifically, arm movements and small position modifications of the forward 
limb had the greatest impact on stability perceptions. These findings suggest that individuals may base their 
stability perceptions on other factors, such as segmental body movements, rather than on overall aggregate 
movement, as indicated by COP measures. For this reason, we concluded that subjective stability ratings, 
alone, may not be a reliable measure of fall risk. However, they may provide relevant information if used as 
an adjunct to other measures in the development of fall control strategies.

Hand Tool Interface: Physical Capacity and Subjective Responses

We continued to analyze data from our laboratory investigation of industrial powered hand tool use. In this 
study, participants performed multiple trials of simulated powered hand tool tasks under various worksta-
tion configurations, as our scientists collected data on grip forces, EMG, hand tool displacement, and tool 
torque output. We use these findings to increase our understanding of the interface between the tool and its  
operator and to develop strategies to help reduce injuries associated with powered hand tool use.

This year, we completed an examination of maximum voluntary power grip data collected from 30 subjects 
as they performed tasks under three tool handle orientation conditions (pistol grip tools on a horizontal 
surface, pistol grip tools on a vertical surface, and right-angle tools on a horizontal surface). We found that 
maximum exertions varied significantly with the different tool handle locations, which in this case, included 
nine combinations of height and reach distance. These findings indicate that the shape and orientation of 
the tool handle, as well as its specific location, should be considered in the design of tasks and workstations 
involving pistol grip and right-angle hand tools. 

We also began to analyze subjective data from 20 study participants who were asked to rate their level of 
discomfort and the acceptability of the reaction force after each hand tool task trial. Our goal is to determine 
whether there is an association between subjective ratings for various task factors (such as work location) 
and response covariates (such as grip forces and tool handle displacement). Initial findings suggest that 
subjective ratings (discomfort and reaction force acceptability) were highly correlated with normalized grip 
force during the torque buildup period.
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Investigation of Optimal Work-to-Rest Ratio in Upper Extremity Tasks
Upper extremity injuries are a significant problem for industry, especially in occupations that involve  
assembly line work, meat cutting, mail sorting, grocery checkouts, and intensive computer work. Workers 
in these professions often experience prolonged durations of low-level, upper extremity muscle use, with 
short contraction and relaxation cycles. Ultimately, these sustained repetitions and forces, combined with 
inadequate recovery time, can lead to discomfort, pain, and in some cases, disabling injury. 

One important approach for helping to prevent work-related upper extremity injuries is to establish an  
appropriate work-to-rest ratio. However, in determining this ratio one must take into account many factors, 
including workers’ physiological responses to the demands of the job.

We began a laboratory study to better understand the physiological responses of upper extremity muscles 
during repetitive hand grip work. The study is the first to use state-of-the-art, near infrared spectroscopy to 
non-invasively measure localized oxygen consumption of the muscles (flexor and extensor) used in these 
tasks. Specifically, we are investigating how the affected muscles utilize oxygen during task performance in 
order to ascertain optimal work-to-rest ratios that minimize muscle fatigue.

We recruited 19 healthy volunteers, 11 male and 8 female, for the study. Each participant agreed to perform 
two half-day sessions of simulated assembly work tasks over the course of nine days. Prior to each session, 
CPE research scientists assessed the maximum voluntary hand grip contraction for each study participant’s 
dominant hand. They also conducted a baseline evaluation of muscle oxygenation and blood volume in the 
flexor and extensor muscles. 

For each half-day session participants performed repetitive hand grip tasks at three different work intensi-
ties (10, 15, and 25 percent of their maximal effort) and three different work-to-rest intervals, as scientists 
recorded muscle oxygenation and blood volume responses indicated by near infrared spectroscopy. Work 
output and time spent on each task trial were set according to an established Scandinavian protocol (see 
table below). Before and after each trial, participants were asked to rate their perception of discomfort (if 
any) in their upper extremity (hand, wrist, or arm). 

CPE spotlight

13

f  = work cycle = contraction fraction = ratio of work/cycle time 
k = work output = %MVC x f x duration of work

*Experimental Protocol Modified from Bystrom and Fransson-Hall (1994) and Bystrom and Kilbom (1990)

Contraction  
Intensity (%MVC)

Work:Rest 
in seconds Work cycle (f) 

Duration of work 
in minutes Work output (k)  

10%
10:10
10:2
continuous

0.5
0.83
1.0

30.0
18.1
15.0 150

15%
10:10
10:2
continuous

0.5
0.83
1.0

20.0
12.0
10.0

150

25%
10:10
10:2
continuous

0.5
0.83
1.0

12.0
  7.2
  6.0

150



We have begun to analyze the data to examine how the flexor and extensor muscles responded to differ-
ent work-to-rest ratios, and the extent to which these responses correspond to reports of discomfort. By 
calculating the changes in hemoglobin concentration in the affected muscles, we will determine whether the 
muscles utilized oxygen efficiently or whether they became fatigued as a result of task demands. 

Ultimately, our findings will be used to recommend guidelines for work-to-rest ratios for both male and female 
workers performing upper extremity tasks. 
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The Center for Behavioral Sciences (CBS) studies the impact of behavioral, 
cognitive, and organizational factors surrounding workplace injuries and highway 
collisions. By carefully examining individuals within their work environments, 
CBS research scientists identify behavioral and organizational factors that can 
contribute to injuries. CBS findings provide the scientific basis for guidelines  
and recommendations that are designed to minimize injuries at worksites and 
on the roadways. 

center for behavioral sciencesCBS



Adaptive Risk Management for Driver-Initiated Distractions

We completed data analysis in our study of adaptive risk management for driver-initiated distractions. This 
study examined whether drivers strategically delay performing non-critical, in-vehicle tasks (such as using 
a cell phone) when aware of an upcoming change in road demands. The information gained from this in-
vestigation will help inform driver- or technology-based interventions aimed at mitigating driver distraction.

For the study, our research scientists observed 20 drivers as they drove an instrumented van around a 
closed-loop test track. The track was divided into seven sections of varying demands and difficulty. Drivers 
were asked to perform one of four in-vehicle tasks – talk on a phone, read a text message, find an address, 
or pick up an object on the floor – while driving. However, drivers were free to decide how and when to initi-
ate these tasks, provided they finished the task before a given deadline. During each trial CBS research 
scientists recorded task initiation times, the associated levels of driving task demand, and whether drivers 
took action (such as pulling over) to reduce driving demands.

Our findings indicated that drivers did not tend to strategically postpone tasks even though they were fully 
aware of the relative demands of the road. This finding was consistent across the different tasks. Drivers 
tended to initiate tasks regardless of the driving conditions and coordinated their task performance with 
the momentary demands of the road. This less-strategic form of adaptation frequently led to driving errors. 

Based on our findings, we began collecting data for a follow-up study, which will examine the use of a 
computer-based training module to improve drivers’ decision-making with respect to in-vehicle activity.

Visually Based Perceptions of Floor Surface Slipperiness

Workers often encounter hazardous surface conditions – for example, wet floors in a restaurant kitchen or 
food processing plant or icy patches in a parking lot. However, if workers know that a surface is slippery, 
they can adjust their gait to help reduce the risk of a slip. Many factors influence a worker’s perception of 
surface slipperiness, including visual cues, tactile cues, prior experience with a surface or visually similar 
surfaces, as well as warnings indicating slippery conditions (i.e., “slippery when wet”). An improved under-
standing of these factors will support the design of floor materials that provide more reliable indicators of 
surface condition. 

We completed a study which investigated how visual characteristics of floor surface impact individual percep-
tions of surface slipperiness and how well these perceptions correlate to actual measured friction. For the 
study, we asked 31 participants to rate 37 different floor surfaces with respect to slipperiness, reflectiveness, 
texture, traction, light/dark, likelihood of slipping, cautious intent, as well as relative slipperiness. Participants 
rated each factor on a continuous scale (not at all – extremely) based on their visual observations. CBS 
research scientists also measured the actual friction of each surface. 

Data analysis indicated that while reflectiveness is the predominant visual cue in forming judgments of slip-
periness (r = .73), texture and traction were also highly correlated with perceived slipperiness. We also found 
that participants were consistent in slipperiness judgments over time (r = .76) and response measures, and 
we observed a significant relationship between visual cues and measured friction (r’s ranged from .16 to .58). 

Our results indicate that people rely on visual cues to judge slipperiness and that they do so consistently, 
even when those cues are not reliable predictors of surface friction (for example, a surface that is not very 
reflective, but actually has low measured friction). Therefore, it is important that the design of floor surfaces 
takes into account not only measured friction, but also walkers’ perceptions of those surfaces to further 
reduce the likelihood of slips and falls. 
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CBS spotlight
Cross-Cultural Comparison of Perceived Hazard  
in Response to Warning Components
Occupational safety in today’s global marketplace requires increased attention to cultural differences. This 
is especially true in the area of hazard warnings, where cultural differences in language or perceptions can 
lead to misunderstandings and thus, increase injury risk. While many safety professionals advocate inter-
national warning standards (recommended colors, signal words, symbols, etc.) as a way to reduce cultural 
misunderstandings, research has shown that different cultures may perceive given warning components in 
different ways. This suggests that international warning standards might not be equally effective at com-
municating hazards to all populations.

To help assess the feasibility of international warning components, the Center for Behavioral Safety conducted 
a cross-cultural investigation of perceived hazard in response to warning components. In this study, 43 
Chinese and 41 American participants rated various warning components recommended by the American 
National Standards Institute (ANSI). Specifically, we examined whether the participants’ perceptions of 
warning components corresponded to the expected hazard level indicated by ANSI standards. Our scien-
tists presented study participants with various warning colors, signal words, symbols, and configurations. 
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Office Ergonomics Intervention Field Study

We completed the second in a series of four field experiments aimed at identifying interventions that can 
help to reduce computer-related musculoskeletal injury or discomfort. The studies examine the long-term 
effects of flexible workspaces and ergonomics training among knowledge workers whose responsibilities 
involve more than four hours of computer work per day. This year’s completed study examined the effects 
of the interventions on the musculoskeletal health and work effectiveness of 375 employees of a public 
sector accounting firm. 

Research scientists assigned one of four conditions to the study participants: a flexible workspace (WS-Only), 
ergonomics training (T), flexible workspace and ergonomics training (WS+T), and no intervention (control 
group). Each group was surveyed on various psychosocial, physiological, and work effectiveness outcome 
measures two months prior to the intervention and three and six months post-intervention. However, attrition 
of workers in the ergonomics training condition precluded an evaluation of the effects of this intervention.

Our findings showed a significant reduction in work-related musculoskeletal discomfort among the WS-only 
and WS+T groups, as compared to the control group. The WS+T group experienced greater reductions for 
overall body discomfort and for discomfort in the upper and lower back, shoulder, wrist/hand, fingers, and 
legs. We also found positive, significant effects on the outcome variables for the two intervention groups 
(WS-only and WS+T) compared to the control group, indicating improvements over time in workspace 
satisfaction (lighting and privacy), job control, collaboration, corporate culture, ergonomic climate, commu-
nication, and business process efficiency (i.e. time and costs). Two of the psychosocial outcome variables 
for the WS+T group indicated a higher sense of community and ergonomic climate than the WS-only and 
control groups over time. 

In addition to broadening the knowledge base of office ergonomics interventions research, the study suggests 
that providing workers with control over their work environment (though flexible workstations), as well as the 
knowledge of how to exert control (through training), helps to optimize performance and health outcomes. 



When a skull and bones was substituted for the standard 

safety alert (! ) in the context of red - DANGER, both U.S. 

and Chinese par t ic ipants  prov ided s ign i f icant ly  h igher  

ratings of perceived hazard.
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After three practice trials, participants took part in six trials each for colors and signal words, three trials for 
symbols, and 11 trials for complex configurations. Participants were asked to rate the hazard level for each 
trial on a scale of 1 (not at all hazardous) to 9 (extremely hazardous).

Our data analysis indicated that single warning components produced some degree of consistency with 
ANSI recommendations. However, there were notable exceptions in which the warning components did 
not communicate the expected level of hazard, especially among Chinese participants. For example, the 
Chinese participants gave yellow the lowest mean perceived hazard rating of any color and associated a 
lower hazard level with red than with orange. For signal words, “WARNING” received a lower mean hazard 
rating among Chinese participants than “CAUTION.” Among the Americans, “BEWARE” received a higher 
mean perceived hazard rating than “CAUTION” and did not significantly differ from “WARNING.” Perceived 
hazard ratings in response to complex configurations of warning components were consistent with the ANSI 
recommendations across both cultures. This finding suggests that complex configurations may be more 
reliable than individual warning components for communicating a hazard level. 

We also found that the use of alternative symbols could increase perceived hazard in response to a warn-
ing label. For example, when the cracked skull and crutches symbol was substituted for the standard safety 
alert symbol (!) in the context of yellow-CAUTION, orange-WARNING, and red-DANGER, both American 
and Chinese participants provided significantly higher ratings of perceived hazard. When a skull and bones 
symbol was substituted for the standard safety alert symbol in the context of red-DANGER, both American 
and Chinese participants provided significantly higher ratings relative to the safety alert symbol.

These findings suggest that current warning standards are not equally applicable across cultures. However, 
it is unclear whether continued exposure to a given set of warning standards could influence cross-cultural 
differences in perceptions. Alternatively, slight modifications in warning design (e.g., strategic substitution 
of the cracked skull and crutches symbol for the safety alert symbol) may produce the desired increases in 
perceived hazard. Additional research is needed on the role of familiarity in cross-cultural warning percep-
tions as relates to internationalization of warning standards.  



center for disability researchCDR
The Center for Disability Research (CDR) conducts scientific research on the 
return-to-work process in order to reduce disability and promote safe and sus-
tained return to work. CDR research scientists examine factors associated with 
work absence, re-injury, and post-injury job retention, as well as the impact of 
case management, clinical treatments, employer responses and accommoda-
tions, and other interventions on work disability outcomes. Our findings help 
physicians, case managers, and employers better understand the disability  
process, improve return-to-work outcomes, and ultimately, enhance the quality 
of life for workers.
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Early Intervention Screening Tool for Preventing Chronic Back Disability

Low back pain continues to be a leading cause of suffering and work disability in the industrialized world, 
affecting as many as 85 percent of workers. Approximately 10 percent of those who suffer a work-related 
low back pain incident will go on to experience long-term problems and extended absences from work. 
With collaborators at the University of Örebro, Sweden, we are developing a patient self-report question-
naire based on a number of psychosocial, workplace, and injury factors that have been shown to influence 
low back work-disability outcomes. The questionnaire, which will form the basis of an improved risk factor 
screening tool for back disability, will focus on identifying modifiable risk factors. Based on the findings, we 
hope to link those risk factors to specific recommendations for early intervention and treatment to prevent 
chronic back disability. 

In 2007 we launched preliminary stages of the project, synthesizing the results of 16 literature reviews pub-
lished since 2000. Eight of the papers summarized findings relative to back pain disability risk factors, and 
the other eight examined evidence for various intervention strategies. Focusing exclusively on modifiable 
risk factors, we categorized each factor within one of two primary domains – workplace or psychological. 
The workplace domain included physical, managerial/social, and work perceptions, and the psychological 
domain included behavioral, cognitive, and emotional variables. We also identified three main evidence-based 
intervention strategies – programs to enhance physical activity (e.g., graded activity or physical therapy), 
those aimed predominantly at work-related issues (e.g., work site visits, supervisor engagement), and those 
addressing psychological well being (e.g., cognitive-behavioral strategies, coping skills, problem solving). 
We used the findings to develop the initial patient screening questionnaire on modifiable risk factors, which 
will be used in future studies of low back pain patients.

Return to Work Following Chiropractic Care

We completed our investigation of the role of chiropractic care in work-related low back pain treatment. With 
collaborators at the Harvard School of Public Health, we examined data from work-related low back pain 
claims filed in four states between 1997 and 2001. Our shared objective was to determine whether timing 
and duration of chiropractic care affect low back pain recurrence. 

We examined 6,019 cases involving individuals who received chiropractic care for uncomplicated work- 
related low back pain, excluding high severity cases. Our analyses indicated that in 92 percent of the cases, 
chiropractic care was initiated during the first episode of back pain. Forty-eight percent of these cases ended 
chiropractic care within 30 days of the episode, and of these cases, the recurrence rate was 8 percent. In 
contrast, the remaining 44 percent of individuals who continued chiropractic care after 30 days had a 17 
percent recurrence rate, although the diagnosis or severity of these cases did not appear to be substan-
tially different. These findings suggest that shorter durations of chiropractic care are associated with lower 
likelihood of recurrence and support current clinical treatment guidelines regarding duration of chiropractic 
care for low back pain. 

Patterns of Care and Work Disability

The association between different patterns of care for occupational low back pain and return-to-work/dis-
ability outcomes is an ongoing focus for CDR research scientists. Our most recent study assessed the 
impact of primary care physician (PCP) involvement on disability outcomes. Scientists merged two years 
of workers compensation health care and work disability data with treatment information from four primary 
care practices. The treatment information was extracted from clinical charts of 87 individuals who had suf-
fered a work-related back injury.
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We discovered that pinpointing the provider who is “in charge” during an episode of care is a complex 
process. In most cases, variations in the level of PCP involvement and significant involvement of other  
providers made it difficult to assess the impact of the PCP on work disability outcomes. For example, we found 
that over the two-year follow-up period, the PCP was rarely the sole provider of occupational low back pain 
care. In only 55 percent of cases, the PCP was the initial non-emergency provider, and in only 45 percent 
of cases, the PCP was the most prevalent provider during at least one episode of care. We concluded that 
additional information, beyond administrative data, may be needed to correctly understand who directs low 
back pain care and how this may change over time. 

Association Between Residential Location and Extent of Disability

We completed a retrospective cohort study of the association between residential location and work-disability 
outcomes. The study examined whether injured workers from rural areas experienced disability outcomes 
that were different from their similarly injured urban peers. We sought to determine whether previously 
observed trends for rural residents to experience higher rates of morbidity extend to lengthened periods of 
disability following a work injury. 

CDR scientists analyzed workers compensation data from 11,576 individuals from nine states, all of whom 
had experienced a work-related fracture. Rurality was assigned based on the claimant’s residential zip code. 
Work disability was measured as the number of full days an individual was compensated for being off work 
in the two years following injury. We conducted regression analyses to test the associations between resi-
dential location and work disability while controlling for demographic and healthcare utilization differences. 

Findings indicated that rural claimants averaged less work disability following injury than did their urban 
peers. This relationship remained after controlling for age, gender, body-part injured, occupation, and indus-
try. The study findings revealed that the general trend for those in rural areas to experience inferior health 
outcomes does not extend to work-disability outcomes following work-related injury. 

CDR spotlight
Competencies and Practices for Effective Return-to-Work Facilitation
Despite recent decreases in U.S. and Canadian lost-time occupational injuries, the median length of time 
away from work has actually increased. The U.S. Bureau of Labor Statistics reported a rate of 2.2 injuries 
involving days away from work per 100 full-time workers in 1996, decreasing to a rate of 1.3 in 2006 (Sur-
vey of Occupational Injuries and Illnesses, 2006). However, the median number of days away from work 
per case was five in 1996, but increased to seven by 2006. Time spent out of work following injury can be 
a burden both to the affected worker and to business. To help address this ongoing challenge, our CDR 
research scientists continue to explore interventions and strategies that help promote safe and sustained 
return to work for injured workers. 

Of the many explored interventions, one of the most effective has been to include a return-to-work coordi-
nator in the post-injury process. The role of the return-to-work coordinator, whether in a clinical, corporate, 
insurance, or government setting, is to support successful return to work through proactive communications 
with the worker, the workplace, and other stakeholders. Cases that include a return-to-work coordinator are 
often associated with shorter disability duration and lower costs. Despite the positive outcomes, there have 
been few efforts to systematically define the role of the return-to-work coordinator. 
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To address this need, we began a study aimed at describing the return-to-work coordinator role and identify-
ing a set of core competencies needed to successfully perform this function. In 2007, we completed a review 
of published intervention studies, with the goal of identifying the essential competencies (knowledge, skills, 
behaviors, and attitudes) and practices of successful return-to-work coordinators. Using a keyword search 
of MEDLINE and CINAHL databases, we identified 2,383 titles reflecting intervention studies involving a 
return-to-work coordinator. Of these, 90 articles were selected and reviewed, and 40 articles (reflecting 22 
studies) met the criteria for inclusion. CDR scientists synthesized the findings of these 22 studies to identify 
common activities of return-to-work coordinators and to develop a preliminary set of core competencies. Of 
the 22 cases studied, 20 focused on musculoskeletal conditions or work injuries. 

Nine key return-to-work coordinator activities were identified, but these varied with respect to the coordina-
tors’ training background, relationship with the workplace (consultant, insurer representative, or employee), 
and context (workers’ compensation or other disability program). Based on key coordinator activities,our 
research scientists identified six competency areas: ergonomic and workplace assessment, clinical interview-
ing, social problem solving, workplace mediation, knowledge of business and legal aspects, and medical 
knowledge. The findings suggest that return-to-work coordination may depend more on competencies in 
ergonomic job accommodation, communication, and conflict resolution.

Work is underway on the second phase of this study. For this phase our research scientists are conducting 
focus groups with return-to-work coordinators and other professionals working in the field of work disability 
prevention. Focus group questions will center on the role and task of return-to-work coordinators, their 
training, and their perception of essential knowledge, competencies, and behaviors. Results will be used to 
develop a questionnaire to survey a larger international sample of return-to-work coordinators.

Cases that include a return-to-work coordinator are often 
associated with shorter disability duration and lower costs.



collaborations and activitiesC&A

23

Collaborative research partnerships are important to the Research Institute’s 
overall mission to improve occupational safety and health around the world. 
These strategic alliances facilitate the exchange of ideas and technologies with 
fellow scientists and increase our scientific potential. In addition to formal partner-
ships, we promote occupational safety through a variety of extramural activities, 
including our Visiting Scholar program, awards programs, and involvement in 
scientific and professional associations and conferences. These activities help 
us to further workplace safety and increase awareness of occupational safety 
and health issues.



Liberty Mutual-Harvard Program in Occupational Safety and Health

In May, we renewed our longstanding partnership with the Harvard School of Public Health and signed a 
memorandum of understanding with their Department of Environmental Health and Occupational Safety 
and Health Education and Research Center. Under the new agreement, the Institute will support post- 
doctoral fellows in occupational ergonomics, safety, injury epidemiology, road safety, and return to work. 
This program provides opportunities for recent doctoral graduates to collaborate with Institute and Harvard 
scientists to further their experience in independent research, publication, and development. 

We also advanced a number of joint Liberty Mutual-Harvard Program research initiatives in 2007. These 
include an epidemiological study of portable ladder falls (see p. 7), which began phase one data collec-
tion, and a study of the impact of chiropractic care on low back pain recurrence, which was completed and  
accepted for publication (see p. 20). 

University of Massachusetts Lowell

In January, we signed a memorandum of understanding with the University of Massachusetts Lowell 
Department of Work Environment, formalizing our joint post-doctoral program. Similar to our post- 
doctoral program with the Harvard School of Public Health, this program helps to advance the field by fur-
ther developing promising new investigators. Post-doctoral fellows complete joint research projects with 
scientists from the Research Institute and the University of Massachusetts Lowell and publish their work in 
peer-reviewed, scientific journals. 

Fudan University 

The Research Institute marked 10 years of collaboration with the Fudan University School of Public Health, 
Shanghai. We revised our memorandum of understanding to support projects that target the prevention of 
occupational injuries and disabilities. 

Accordingly, we began data analysis in a joint investigation of acute occupational hand trauma in the People’s 
Republic of China. The study, which also involves collaborators from the Harvard School of Public Health 
and the Johns Hopkins Bloomberg School of Public Health, seeks to evaluate the frequency and predictors 
of severe hand injuries in China and to identify potentially modifiable risk factors that may contribute to their 
occurrence (see p. 6). 

Tsinghua University

In January 2007, our research partners from Tsinghua University in Beijing convened at the Research In-
stitute to discuss collaborative projects in the area of road safety in China. We made progress on several 
initiatives, including an investigation of cross-cultural effects on warning processing (see p. 17) and a study 
of the impact of demonstrating driver distraction through simulation. 
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Vietnam National Institute of Occupational and Environmental Health

Since 2004, we have been collaborating with the Vietnam National Institute of Occupational and Environmental 
Health (NIOEH) on a surveillance study examining workplace injuries in a typical Vietnamese community. 
The goal of the study is to assist Vietnam in developing a model for a national reporting system for occu-
pational injuries. Injury data were collected using surveillance instruments that were specifically tailored to 
the local culture and structure of a sample commune. In 2007, we completed most of the analysis of the 
demographic, work, and injury data of 10,600 individuals in the Xuan Tien commune (see p. 5).

Building on our collaborative research with NIOEH, we supported the establishment of a SafeWork Center 
in Hanoi in April. In December, Institute Director Ian Noy and Research Scientist Helen Marucci-Wellman 
presented at the Vietnam Occupational Safety and Health Association Seminar in Hanoi. They also met with 
NIOEH staff and medical and political leaders, among others, to discuss joint accomplishments. 

International Conference on Slips, Trips, and Falls 

In August, the Research Institute hosted an International Conference on Slips, Trips, and Falls, which 
drew 80 academic, industry, and government representatives from seven different countries. The confer-
ence was the first major activity undertaken by the newly formed International Ergonomics Association 
(IEA) Technical Committee on Slips, Trips, and Falls and was sponsored by the IEA, the Ergonomics  
Society, and the Research Institute. 

The two-day event offered sessions that addressed five major topic areas: injury prevention, biomechanics, 
tribology, accident analysis, and perception. Within each session, selected speakers presented on a broad 
range of slips, trips, and falls research issues related to their respective areas of expertise. In conjunction 
with the conference, participating scientists produced 39 multidisciplinary scientific papers on slips, trips, 
and falls topics related to work, home, and leisure environments. Selected papers from the conference will 
be published in a special issue of the journal Ergonomics.

Executive Committee and IEA Council Meeting

The Research Institute was pleased to host this year’s meeting of the Executive Committee and Council 
of the IEA. The IEA is the federation of ergonomics and human factors societies from around the world. 
Its mission is to advance ergonomics science and practice and to improve quality of life by expanding its 
scope of application and contribution to society. The Council comprises representatives from 43 national 
and multinational ergonomics and human factors societies.
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Our Visiting Scholar Program provides unique collaborative opportunities for 
senior researchers from around the world. Each year, we select a prominent 
researcher to collaborate on a research initiative of mutual interest. The 
Visiting Scholar’s tenure lasts for approximately three months; however, 
the program encourages a longer collaborative relationship between the 
Institute and the Visiting Scholar’s home institution. In 2007, we hosted 
James Grosch, Ph.D., a research psychologist with the National Institute 
for Occupational Safety and Health (NIOSH).

Dr. Grosch, an expert in the area of the aging workforce, collaborated with 
Institute scientists to analyze occupational health and safety data as part of 
a larger project focusing on high-risk older workers. The research scientists 
examined various data sources, including the Health and Retirement Study 
(produced by the Institute of Social Research, University of Michigan), the 
Research Institute’s 2001 study of New Hampshire Older Workers and 
Work Injury, and Liberty Mutual claims data. Specifically, they examined 
employment outcomes of older workers from a broad base of occupations, 
working conditions, and health situations. Research scientists also examined 
individual and organizational factors as well as practices that may predict 
or contribute to positive safety outcomes for high-risk older workers. The 
information gained from the analysis will help to develop recommendations 
for workplace policies and practices designed to promote the safety and 
health of this group of workers. 

Dr. Grosch joined NIOSH in 1995, after completing a one-year, post-doctoral research fellowship in occupa-
tional health at Wayne University in Detroit, Michigan. Prior to that, he held research and teaching positions 
in the psychology departments at Colgate University (Hamilton, New York) and the State University of New 
York at Geneseo. His written work includes more than 25 journal articles and book chapters, and he has 
contributed to several NIOSH technical publications. He is a member of the American Psychological Asso-
ciation, American Public Health Association, and the Society for Industrial and Organizational Psychology. 
Dr. Grosch earned his Ph.D. in Psychology and his M.B.A. at the University of New Hampshire, Durham.

visiting scholar

James Grosch, Ph.D.
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Awards Presented

The Research Institute’s awards program seeks to encourage excellence in occupational safety and health 
research from scientists worldwide. In collaboration with the Ergonomics Society, we present the Liberty 
Mutual Award. The Award recognizes the paper published in the journal Ergonomics over a given 12-month 
period that best contributes to the advancement of ergonomics science. 

The 2007 Liberty Mutual Award winners included Isabelle Rouch, M.D., Ph.D., and Pascal Wild, Ph.D., 
from the French National Research and Safety Institute for the Prevention of Occupational Accidents and  
Diseases (Vandoeuvre, France) and David Ansiau, Ph.D., and Jean-Claude Marquié, Ph.D., from the University 
of Toulouse-le-Mirail (Toulouse, France). The researchers were selected for their scientific paper, “Shift-Work 
Experience, Age, and Cognitive Performance,” published in Ergonomics (Vol. 48, No. 10, pp. 1282-1293). 

The winning study examined the long-term consequences of sleep deprivation, specifically, the influence of 
shift work on verbal memory and speed performances. The findings suggested that shift work lowers cogni-
tive performance. The researchers also noted that workers who ceased shift work for more than four years 
displayed an increase in cognitive performance, thereby suggesting a possible reversibility of effects.

Honors Received

In 2007, the Ergonomics Society (U.K.) named Liberty Mutual Principal Research Scientist Patrick G. 
Dempsey, Ph.D., C.P.E., a Fellow of the Society. The Fellowship recognizes significant contributions to the 
practice of, teaching of, and/or research in ergonomics for at least 10 years, including five years of senior 
professional responsibility. Dr. Dempsey was selected for his scientific contributions in the areas of applied 
ergonomics and musculoskeletal research. 

awards and honors



Memberships and Committees

American College of Occupational  
and Environmental Medicine
American College of Sports Medicine
American Economic Association
American Industrial Hygiene Association
American Psychological Association
American Public Health Association
American Society for Testing and Materials
   – Committees: Polishes (D21),  
      Safety and Traction for Footwear (F13) 
American Society of Safety Engineers
American Statistical Association
Association for Physiological Science
Association of Canadian Ergonomists
Commonwealth of Massachusetts Board  
of Registration of Physician Assistants 
    – Chair
Gait and Clinical Movement Analysis Society
Human Factors and Ergonomics Society
   – Committees: Fellows Selection, Publications,  
      Proposal Review 
   – Technical Groups: Aging, Cognitive  
      Engineering, Industrial Ergonomics,  
      Macroergonomics (Chair), 
      Safety, Surface Transportation (Chair)
   – Reviewer: Human Factors and Ergonomics 
      Society Proceedings
Indian Society of Ergonomics
Institute of Industrial Engineers 
International Association for the Study of Pain

International Commission on Occupational Health
   – Committees: Musculoskeletal Disorders, Work     
      Disability Prevention
International Ergonomics Association (IEA)
   – Committees: IEA Development (Subcommittee 
      Chair), Technical Committee on Slips, Trips, 
      and Falls (Chair, Communications Officer, Slips, 
      Trips, and Falls Conference Organizer)
International Society of Biomechanics (ISB)
   – Scientific Advisory Committee for  
      ISB Conference 
International Society for Optical Engineering
International Society for Posture and Gait Research
International Society for Quality of Life Research
Massachusetts Department of Public Health 
   – Occupational Health Surveillance Program
National Academy for Social Insurance
National Institute for Occupational Safety and Health 
   – Center for Health Promotion Advisory Board
   – National Academy Review Committee
   – National Occupational Research Agenda:  
      Liaison Committee Steering Board,  
      Construction and Wholesale/Retail Councils, 
   – Reviewer
New England College of Occupational  
and Environmental Medicine
   – Board of Directors
Public Responsibility in Medicine and Research
Society for Behavioral Medicine
   – Pain Special Interest Group (Treasurer)

Research Institute scientists participate in various 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 research scientists serve on review committees and editorial boards for leading 
health and safety scientific journals. Listed here are the organizations to which our scientists belonged, the 
activities in which they participated, and the journals for which they served as reviewers in 2007.
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Society for Industrial and Organizational Psychology
Society for Occupational Health Psychology 
   – Scientific Advisory Committee
Transportation Research Board
   – Committee on Vehicle User Characteristics
Workers Compensation Research Group
   – Steering Committee
   – Fall Conference Program Chair

Journal Reviews

Accident Analysis and Prevention
American Journal of Industrial Medicine*
Applied Ergonomics*
Archives of Physical Medicine and Rehabilitation
BMC Musculoskeletal Disorders
Clinical Biomechanics
Clinical Journal of Pain
Disability and Rehabilitation*
Ergonomics*
Human Factors
Industrial Health

International Archives of Occupational  
and Environmental Health
International Journal of Industrial Ergonomics
Journal of Clinical Epidemiology
Journal of Experimental Psychology: Applied
Journal of Occupational and Environmental Hygiene*
Journal of Occupational and Environmental  
Medicine
Journal of Occupational Health Psychology
Journal of Occupational Rehabilitation*
Journal of Sports Sciences
Journal of Testing and Evaluation*
Pain
Professional Safety
Psychosomatic Medicine
Safety Science
Social Science and Medicine
Spine
Tsinghua Science and Technology
Work: A Journal for Prevention, Assessment  
and Rehabilitation

* Editorial Board/Editor
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peer-reviewed publications

Atlas, S.J.14,17, Tosteson, T.D.11, Hanscom, B.11, Blood, E.A.11, Pransky, G.S., Abdu, W.A.11, Andersson, G.B.26, 
and Weinstein, J.N.11, “What Is Different About Workers Compensation Patients? Socioeconomic Correlates 
of Disability Status Among Patients with Lumbar Radiculopathy,” Spine, Vol. 32, No. 18, pp. 2019-2026, 2007

Bell, J.L.18, Collins, J.W.18, Wolf, L.3, Grönqvist, R.12, Chiou, S.18, Chang, W.R., Courtney, T.K., Sorock, G.S.16, 
Lombardi, D.A., and Evanoff, B.48, “An Evaluation of a Comprehensive Slip, Trip, and Fall Prevention Program 
for Hospital Workers,” Proceedings of the International Conference on Slips, Trips, and Falls 2007: From 
Research to Practice, Hopkinton, MA, pp. 71-74, 2007

Benjamin, K.L.38, Pransky, G.S., and Savageau, J.A.38, “Factors Associated with Retirement-Related Job Lock 
in Older Workers with Recent Occupational Injury,” accepted for publication in Disability and Rehabilitation

Brunette, C.M., Chang, W.R., and Chang, C.C., “Determinants of Ladder Shoe-Related Available Coefficient 
of Friction,” Proceedings of the International Ergonomics Association International Conference on Slips, Trips, 
and Falls 2007: From Research to Practice, Hopkinton, MA, pp.148-152, 2007

Chang, C.C., Li, Z.29, Cai, X.29, and Dempsey, P.G., “Error Control and Calibration in Three-Dimensional 
Anthropometric Measurement of the Hand by Laser Scanning with Glass Support,” Measurement, Vol. 40, 
No. 1, pp. 21-27, 2007

Chang, C.H.14, Amick, B.15,41, Menendez, C.C.41, Katz, J.5,14, Johnson, P.W.43, Robertson, M.M., and Dennerlein, 
J.14, “Daily Computer Usage Correlated with Undergraduate Students’ Musculoskeletal Symptoms,” American 
Journal of Industrial Medicine, Vol. 50, No. 6, pp. 481-488, 2007

Chang, W.R., Chang, C.C., Matz, S., and Lesch, M.F., “A Methodology to Quantify the Stochastic Distribution 
of Friction Coefficient Required for Level Walking,” accepted for publication in Applied Ergonomics

Chang, W.R., Huang, Y.H., Li, K.W., Filiaggi, A., and Courtney, T.K., “Assessing Slipperiness in Fast-Food 
Restaurants in the USA Using Friction Variation, Friction Level, and Perception Rating,” Applied Ergonomics, 
Vol. 39, No. 3, pp. 359-367, 2007

Chang, W.R., Lesch, M.F., and Chang, C.C., “The Effect of Contact Area on the Friction Measured with the 
Brungraber Mark II,” Proceedings of the International Ergonomics Association International Conference on 
Slips, Trips, and Falls 2007: From Research to Practice, Hopkinton, MA, pp.153-157, 2007

Ciriello, V.M., “The Effects of Container Size, Frequency, and Extended Horizontal Reach on Maximum Ac-
ceptable Weights of Lifting for Female Industrial Workers,” Applied Ergonomics, Vol. 38, No. 1, pp. 1-5, 2007

Ciriello, V.M., Dempsey, P.G., Maikala, R.V., and O’Brien, N.V., “Revisited: Comparison of Two Techniques 
to Establish Maximum Acceptable Forces of Dynamic Pushing for Male Industrial Workers,” International 
Journal of Industrial Ergonomics, Vol. 37, No. 11-12, pp. 877-892, 2007

Ciriello, V.M., Dempsey, P.G., Maikala, R.V., and O’Brien, N.V., “Secular Changes in Psychophysically Deter-
mined Maximum Acceptable Weights and Forces Over Twenty Years for Male Industrial Workers,” accepted 
for publication in Ergonomics

Corns, H.L., Marucci-Wellman, H.R., and Lehto, M.R.23, “Development of an Approach for Optimizing the Ac-
curacy of Classifying Claims Narratives Using a Machine Learning Tool,” Proceedings of the 12th International 
Conference on Human-Computer Interaction, Beijing, China, pp. 411-416, 2007

DeArmond, S.8, Huang, Y.H., and Chen, P.Y.8, “How Do We Stack Up? Corporate Financial Decision Makers’ 
Perceptions of Safety Performance, Safety Programs, and Safety Personnel,” Professional Safety, 2007

30



Dempsey, P.G., “Effectiveness of Ergonomics Interventions to Prevent Musculoskeletal Disorders: Beware of 
What You Ask,” International Journal of Industrial Ergonomics, Vol. 37, No. 2, pp. 169-173, 2007

DiDomenico, A.T., “Multiple Locomotor Adjustments Required During Goal-Directed Walking” Proceedings 
of the International Ergonomics Association International Conference on Slips, Trips, and Falls 2007: From 
Research to Practice, Hopkinton, MA, pp. 40-44, 2007

DiDomenico, A.T., Gielo-Perczak, K., McGorry, R.W., and Chang, C.C., “Limitations of Postural Stability Rat-
ings,” Proceedings of the Human Factors and Ergonomics Society 51st Annual Meeting, Oct 1-5, Baltimore 
MD, pp. 1219-1223, 2007

DiDomenico, A.T., McGorry, R.W., and Chang, C.C., “Association of Subjective Ratings of Slipperiness  
to Heel Displacement Following Contact with the Floor,” Applied Ergonomics, Vol. 38, No. 5, pp. 533-539, 2007

DiDomenico, A.T. and Nussbaum, M.A.46, “Estimation of Forces Exerted by the Fingers Using Standardized 
Surface Electromyography from the Forearm,” accepted for publication in Ergonomics

Folkard, S.31,42, Lombardi, D.A., and Spencer, M.24, “Estimating the Circadian Rhythm in the Risk of Occupa-
tional Injuries and ‘Accidents,’” Chronobiology International, Vol. 23, No. 6, pp. 1181-1192, 2007

Garabet, A., Horrey, W.J., and Lesch, M.F., “Does Exposure to Distraction in an Experimental Setting Impact 
Driver Perception of Cell Phone Ease of Use and Safety?” Proceedings of the Fourth International Driving 
Symposium on Human Factors in Driver Assessment, Training, and Vehicle Design, Stevenson, WA, pp. 
387-393, 2007

Gielo-Perczak, K. and Matz, S., “The Area of Glenoid Asymmetry Identified as Important Contributor  
to Shoulder Strength During Pushing and Pulling in the Coronal Plane,” Ergonomics, Vol. 50, No. 11, pp.
1856-1870, 2007

Harrold, L.R.38, Savageau, J.A.38, Pransky, G.S., and Benjamin, K.L.38, “Understanding the Role of Sex 
Differences in Work Injuries: Implications for Primary Care Practice,” Disability and Rehabilitation, Vol. 30, 
No. 1, pp. 36-43, 2007

Horrey, W.J., Lesch, M.F., and Garabet, A., “Assessing the Awareness of Performance Decrements in Dis-
tracted Drivers,” accepted for publication in Accident Analysis and Prevention

Horrey, W.J., Lesch, M.F., and Garabet, A., “Awareness of Performance Decrements Due to Distraction in 
Younger and Older Drivers,” Proceedings of the 4th International Driving Symposium on Human Factors in 
Driver Assessment, Training, and Vehicle Design, pp. 54-60, 2007

Horrey, W.J. and Simons, D.J.36, Examining Cognitive Interference and Adaptive Safety Behaviors in Tactical 
Vehicle Control, Ergonomics, Vol. 50, No. 8, pp.1340-1350, 2007

Horrey, W.J. and Wickens, C.D.1, “In-Vehicle Glance Durations: Distributions, Tails, and Model of Crash Risk,” 
Transportation Research Record, Vol. 2018, pp. 22-28, 2007

Horrey, W.J. and Wickens, C.D.1, “In-Vehicle Glance Durations: Distributions, Tails, and a Model of Crash 
Risk,” Proceedings of the Transportation Research Board 86th Annual Meeting, on CD, 2007

Huang, Y.H., Chen, P., Chen, J.C.40, DeArmond, S.8, and Cingularov, K.8, “Roles of Safety Climate and Shift 
Work on Perceived Injury Risk: A Multi-Level Analysis,” Accident Analysis and Prevention, Vol. 39, No. 6, 
pp. 1088-1096, 2007

Huang, Y.H., Leamon, T.B., Courtney, T.K., Chen, P.Y.8, and DeArmond, S., “Corporate Financial Decision-
Makers’ Perceptions of Workplace Safety,” Accident Analysis and Prevention, Vol. 39, No. 4, pp. 767-775, 2007

Jackson, J.A.44, Mathiassen, S.E.35, and Dempsey, P.G., “Methodological Variance Associated with Normal-

31



ization of Occupational Upper Trapezius EMG Using Submaximal Reference Contractions,” accepted for 
publication in Journal of Electromyography and Kinesiology

Jenkins, M.25, Menendez, C.C.41, Amick, B.C.15,41, Tullar, J.41, Hupert, N.10, Robertson, M.M., and Katz, J.N.5,14, 
“Undergraduate College Students’ Upper Extremity Symptoms and Functional Limitations Related to Com-
puter Use: A Replication Study,” Work: A Journal of Prevention, Assessment and Rehabilitation, Vol. 28, 
No. 3, pp. 231-238, 2007

Jin, K.13,14, Lombardi, D.A., Courtney, T.K., Sorock, G.S.16, Perry, J.14, Chen, H.20, Wang, X.20, and Liang, Y.13, 
“The Challenge of Cross-Cultural Collaborative Research: Lessons Learned from a Pilot Case-Crossover 
Study of Severe Occupational Hand Trauma in the P.R. China,” Prevention, Vol. 13, No. 2, pp. 133-136, 2007

Keyserling, W.M.39 and Smith, G.S., “Using Process Control Concepts to Model Conditions Required for 
Sudden-Onset Occupational Injuries,” Journal of Occupational and Environmental Hygiene, Vol. 4, No. 7, 
pp. 467-475, 2007

Kramer, A.F.36, Cassavaugh, N.36, Horrey, W.J., Becic, E.36, and Mayhugh, J.36, “Influence of Age and Proximity 
Warning Devices on Collision Avoidance in Simulated Driving,” Human Factors, Vol. 49, No. 5, pp. 935-949, 
2007

Lesch, M.F., “A Comparison of Two Training Methods for Improving Warning Symbol Comprehension,”  
accepted for publication in Applied Ergonomics

Lesch, M.F., “Warning Symbols as Reminders of Hazards: Impact of Training,” accepted for publication in 
Accident Analysis and Prevention

Lesch, M.F., Chang, W.R., and Chang, C.C., “Reliability of Visual Cues in Predicting Judgments of Slip-
periness and the Coefficient of Friction of Floor Surfaces,” Proceedings of the International Ergonomics 
Association International Conference on Slips, Trips, and Falls 2007: From Research to Practice, Hopkinton, 
MA, pp.138-142, 2007

Li, K.W., Chang, C.C., and Chang, W.R., “Slipping of the Foot on the Floor When Pulling a Pallet Truck,”  
accepted for publication in Applied Ergonomics

Li, K.W., Hsu, Y.W.28, Chang, W.R., and Lin, C.H.7, “Friction Measurements on Three Commonly Used Floors 
on a College Campus Under Dry, Wet, and Sand-Covered Conditions,” Safety Science, Vol. 45, No. 9, pp. 
980-992, 2007

Li, Z.29, Chang, C.C., Dempsey, P.G., and Ziuwen, C.29, “Refraction Effect Analysis of Using A Hand-Held 
Laser Scanner with Glass Support for 3D Anthropometric Measurement of the Hand: Strategy Comparison 
and Application,” accepted for publication in Measurement

Lin, J.H., McGorry, R.W., and Chang, C.C., “Hand-Handle Interface Force and Torque Measurement System 
for Pneumatic Assembly Tool Operations: A Supplement to ISO 6544, Journal of Occupational and Environ-
mental Hygiene,” Vol. 4, No. 5, pp. 332-340, 2007

Lin, J.H., McGorry, R.W., Chang, C.C., and Dempsey, P.G., “Effects of User Experience, Working Posture, 
and Joint Hardness on Powered Nutrunner Torque Reactions,” Ergonomics, Vol. 50, No. 6, pp. 859-876, 2007

Lombardi, D.A., Sorock, G.S.16, Holander, L.5,14, and Mittleman, M.A.14, “A Case-Crossover Study of Transient 
Risk Factors for Occupational Hand Trauma by Gender,” Journal of Occupational and Environmental Hygiene, 
Vol. 4, pp. 790-797, 2007

Maikala, R.V. and Bhambhani, Y.N.32, “Cardiovascular Responses in Healthy Young Women During Exposure 
to Whole-Body Vibration,” accepted for publication in International Journal of Industrial Ergonomics

Maikala, R.V. and Bhambhani, Y.N.32, “Functional Changes in Cerebral and Paraspinal Muscle Physiology 

32



of Healthy Women During Exposure to Whole-Body Vibration,” accepted for publication in Accident Analysis 
and Prevention

Maikala, R.V. and Bhambhani,Y.N.32, “Peripheral Circulatory Responses in Vivo from Regional Brachial Biceps 
and Lumbar Muscles in Healthy Men and Women During Pushing and Pulling Exercise,” Gender Medicine, 
Vol. 4, No. 2, pp. 130-145, 2007

Marucci-Wellman, H.R., Lehto, M.R.23, and Corns, H.L., “Computer Classification of Injury Narratives Using a 
Fuzzy Bayes Approach: Improving the Model,” Proceedings of the 12th International Conference on Human-
Computer Interaction, Beijing, China, pp. 500-506, 2007

Maynard, W.S. and Robertson, M.M., “Application of Tribology Research: Prevention of Slips, Trips, and Falls,” 
Proceedings of the International Ergonomics Association International Conference on Slips, Trips, and Falls 
2007: From Research to Practice, Hopkinton, MA, pp.103-107, 2007

McGorry, R.W., Chang, C.C., and DiDomenico, A.T., “Rearward Movement of the Heel at Heel Strike,”  
accepted for publication in Applied Ergonomics

McGorry, R.W., DiDomenico, A.T., and Chang, C.C., “The Use of a Heel-Mounted Accelerometer as an Adjunct 
Measure of Slip Distance,” Applied Ergonomics, Vol. 38, No. 3, pp. 369-376, 2007

McGorry, R.W. and Lin, J.H., “Power Grip Strength as a Function of Tool Handle Shape, Orientation and 
Location,” Ergonomics, Vol. 50, No. 9, pp. 1392-1403, 2007

Robertson, M.M., “Health and Performance Consequences of Office Ergonomic Interventions Among Com-
puter Workers,” Proceedings of the 12th International Conference on Human-Computer Interaction, Beijing, 
China, on CD, 2007

Robertson, M.M., Huang, Y.H., O’Neill, M.J., and Schleifer, L.M., “Flexible Workspace Design and Ergonomics 
Training: Impacts on the Psychosocial Work Environment, Musculoskeletal Health, and Work Effectiveness 
Among Knowledge Workers,” accepted for publication in Applied Ergonomics

Shaw, W.S., Hong, Q.N.30, Pransky, G.S., and Loisel, P.30, “A Literature Review Describing the Role of 
Return-to-Work Coordinators in Trial Programs and Interventions Designed to Prevent Workplace Disability,” 
accepted for publication in Journal of Occupational Rehabilitation

Shaw, W.S., Linton, S.J.22, and Pransky, G.S., “Reducing Sickness Absence from Work Due to Low Back Pain: 
How Well Do Intervention Strategies Match Empirical Risk Factors?” Journal of Occupational Rehabilitation, 
Vol. 16, pp. 591-605, 2007

Shaw, W.S., Means-Christensen, A.34,45, Slater, M.A.27,34,45, Patterson, T.L.34,45, Webster, J.S.19, and Atkinson, 
J.H.34,45, “Shared and Independent Associations of Psychosocial Factors on Work Status Among Men with 
Sub-Acute Low Back Pain,” Clinical Journal of Pain, Vol. 23, No. 5, pp. 409-416, 2007

Shaw, W.S., Pransky, G.S., Patterson, W.4,9, Linton, S.J.22, and Winters, T.21, “Patient Clusters in Acute Low 
Back Pain Based on Disability Risk Factors,” Journal of Occupational and Environmental Medicine, Vol. 49, 
No. 2, pp. 185-193, 2007

Shaw, W.S. and Verma, S.K., “Equivalency of an Interactive Voice Response System to Live Telephone 
Interviewing for Assessment of Back Pain and Function,” Pain Research and Management, Vol. 12, No. 1, 
pp. 23-30, 2007

Smith, G.S., Lombardi, D.A., Corns, H.L., Courtney, T.K., Dennerlein, J.T.14, Dong, X.6, and Perry, M.14, “The 
Impact of Age on the Relative Risk of Mortality from Work-Related Ladder Falls Compared to Other Types 
of Occupational Injuries in the U.S.,” Proceedings of the International Ergonomics Association International 
Conference on Slips, Trips, and Falls 2007: From Research to Practice, Hopkinton, MA, pp. 20-25, 2007

33



Tucker, P.42, Lombardi, D.A., Smith, L.37, and Folkard, S.31,42, “The Impact of Rest Breaks on Temporal Trends 
in Injury Risk,” Chronobiology International, Vol. 23, No. 6, pp. 1423-1434, 2007

Tullar, J.41, Amick, B.15,41, Robertson, M.M., Fossel, A.5,14, Coley, C.14, Hupert, N.10, Jenkins, M.25, and Katz, 
J.5,14, “Direct Observation of Computer Workplace Risk Factors of College Students,” Work: A Journal of 
Prevention, Assessment and Rehabilitation, Vol. 28, No. 1, pp. 77-83, 2007

Verma, S.K., Lombardi, D.A., Chang, W.R., Courtney, T.K., and Brennan, M.J., “Circumstances of Occupational 
Same-Level Falls and Risk of Hip Fracture in Women Over 45 Years of Age Who Fell at Work,” Proceedings 
of the International Ergonomics Association International Conference on Slips, Trips, and Falls 2007: From 
Research to Practice, Hopkinton, MA, pp. 25-30, 2007

Verma, S.K., Sorock, G.S., Pransky, G.S., Courtney, T.K., and Smith, G.S., “Occupational Physical Demands 
and Same-Level Falls Resulting in Fracture in Female Workers: An Analysis of Workers Compensation Claims,” 
Injury Prevention, Vol. 13, pp. 32-36, 2007

Wasiak, R., Kim, J.Y.14, and Pransky, G.S., “The Association Between Timing and Duration of Chiropractic 
Care in Work-Related Low Back Pain and Work-Disability Outcomes,” Journal of Occupational and Environ-
mental Medicine, Vol. 49, No. 10, pp.1124-1134, 2007

Wasiak, R. and Pransky, G.S., “The Impact of Procedure Type, Jurisdiction and Other Factors in Workers 
Compensation on Work-Disability Outcomes Following Carpal Tunnel Surgery,” Work, Vol. 28, No. 2, pp. 
103-110, 2007

Wasiak, R., Pransky, G.S., and Atlas, S.J.14,17, “Who’s in Charge? Challenges in Evaluating Quality of Primary 
Care Treatment for Low Back Pain,” accepted for publication in Journal of Evaluation in Clinical Practice

Wasiak, R., Young, A.E., Roessler, R.T.33, McPherson, K.M.2, van Poppel, M.N.M.47, and Anema, J.R.47, “Mea-
suring Return to Work,” Journal of Occupational Rehabilitation, Vol. 17, No. 4, pp. 766-781, 2007

Webster, B.S., Verma, S.K., and Gatchel, R.41, “Relationship Between Early Opioid Prescribing for Acute 
Occupational Low Back Pain and Disability Duration, Medical Costs, Subsequent Surgery and Late Opioid 
Use,” Spine, Vol. 32, No. 19, pp. 2127-2132, 2007

Young, A.E., Wasiak, R., Webster, B.S., and Shayne, R., “Rural Differences in Work Disability Following  
Occupational Injury,” accepted for publication in Scandinavian Journal of Work, Environment, and Health

34



Chien-Chi Chang, Ph.D.

“Variability in Angular Displacement When Performing Manual Lifting Tasks,” 21st Congress of the Interna-
tional Society of Biomechanics, Taipei, Taiwan, July 1-5

Wen-Ruey Chang, Ph.D.

“An In-Situ Observation of the Interface Kinematics Between the Footwear and Floor,” 21st Congress of the 
International Society of Biomechanics, Taipei, Taiwan, July 1-5

Helen L. Corns, M.Eng, M.S. 

“Reducing the Resource Burden of Narrative Text Classifications for Large Administrative Databases,” 
American Public Health Association 135th Annual Meeting and Exposition, Washington, DC, November 3-7

Angela T. DiDomenico, Ph.D. 

“Influences of Center of Pressure and Body Segment Movements on Perceived Postural Stability,” 18th 
International Society for Posture and Gait Research Conference, Burlington, VT, July 14-18

Yueng-Hsiang Huang, Ph.D.

“Let’s Focus on Focus Groups: Best Practices and Case Studies” and “Safety Climate and Shift Work  
Injury: A Multi-Level Analysis,” 22nd Annual Conference of the Society for Industrial and Organizational  
Psychology, New York, NY, April 27-29

“Financial Executives’ Perceptions of Workplace Safety: A Comparison Between Mid-Size and Large-Size 
Companies,” “Financial Executives’ Perceptions of Safety Performance, Safety Programs and Safety  
Personnel,” and “The Impact of Satisfaction of Workstation Design and Computer Usage on Perceived 
Physical Discomfort: The Moderating Effects of Psychosocial Factors,” 13th European Congress of Work 
and Organizational Psychology, Stockholm, Sweden, May 9-12

Jia-Hua Lin, Ph.D

“Power Hand Tool Use: Applying a Biomechanical Model to an Ergonomics Issue,” 21st Congress of the 
International Society of Biomechanics, Taipei, Taiwan, July 1-5

David A. Lombardi, Ph.D. 

“Transient Risk Factors for Slips, Trips, and Falls: A Case-Crossover Study of U.S. Health Care Workers,” 
American Public Health Association 135th Annual Meeting and Exposition, Washington, DC, November 3-7

presentations

35



Rammohan V. Maikala, Ph.D. 

“Microvascularity of Lumbar Erector Spinae Muscle During Sustained Prone Trunk Extension Test” and 
“Gastrocnemius Muscle Oxygenation Changes in Healthy Men During Cart Pushing on Floors of High 
and Low Coefficient of Friction,” 35th Annual Meeting of the International Society on Oxygen Transport to  
Tissue, Uppsala, Sweden, August 26-30

“Physiological Responses During Cart Pushing on Slippery and Non-Slippery Floors: A Psychophysical 
Study,” 47th Annual Meeting of the Society of Psychophysiological Research, Savannah, GA, October 17-21

Helen Marucci-Wellman, Ph.D.

“Surveillance of Overexertion Injuries Due to Work in the Fields of Vietnam - The Effect of Exposure Time 
and Work Practices on Incidence Rate Calculations,” PREMUS – 6th International Scientific Conference on 
Prevention of Work-Related Musculoskeletal Disorders, Boston, MA, August 26-30

“The Effect of Industrialization on Injury Rates in Southeast Asia – Lessons Learned from an 100 Percent 
Sample,” 19th International Conference on Epidemiology in Occupational Health, Boston, MA, August 27-30

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

“The Effect of Handle Location and Orientation on Power Grip Force Production,” 21st Congress of the 
International Society of Biomechanics, Taipei, Taiwan, July 1-5

Y. Ian Noy, Ph.D., C.P.E.

“Ahead of the Curve: Early Risk Predictions for Back Pain,” 12th Annual Disability Management Employer 
Coalition International Absence and Disability Conference, Boston, July 15-18

“President’s Forum” and “Ergonomics Professionalism,” 51st Annual Meeting of the Human Factors and 
Ergonomics Society, Baltimore, MD, October 1-5

“Leveraging Diverse Aspects of Ergonomics,” 38th Annual Meeting of the Association of Canadian Ergono-
mists, Toronto, Canada, October 14-17

“Injury Surveillance in Vietnam Agriculture Sector: Towards a Model of Occupational Injury Burden in South-
east Asia,” International Ergonomics Association Agriculture Ergonomics Development Conference, Kuala 
Lumpur, Malaysia, November 26-29

Michelle M. Robertson, Ph.D.

“An Office Ergonomics Training and Workplace Design Intervention: Longitudinal Effects on Work Related 
Musculoskeletal Discomforts,” PREMUS – 6th International Scientific Conference on Prevention of Work-
Related Musculoskeletal Disorders, Boston, MA, August 26-30

“Research to Practice Panel: Transitioning from Academics to Industry Practice,” 51st Annual Meeting of 
the Human Factors and Ergonomics Society, Baltimore, MD, October 1-5

36



37

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

“Does Patient-Provider Discordance in Health Care Orientation Affect Disability Outcomes for Acute Low Back 
Pain?” and “Transition from Sub-Acute to Chronic Low Back Pain in Workers Compensation: Screening of 
Workplace and Psychosocial Factors,” Society of Behavioral Medicine 2007 Annual Meeting and Scientific 
Sessions, Washington, DC, March 21-24

“How to Engage and Develop Supervisor Competencies to Improve Return-to-Work Outcomes,” PREMUS  
– 6th International Scientific Conference on Prevention of Work-Related Musculoskeletal Disorders, Boston, 
MA, August 26-30

Santosh Verma, M.B.B.S., M.P.H.

“Circumstances of Occupational Same-Level Falls and Risk of Wrist, Ankle, and Hip Fracture in Women Over 
45 Years of Age,” American Public Health Association 135th Annual Meeting and Exposition, Washington, 
DC, November 3-7

Radoslaw Wasiak, Ph.D.

“Work Disability and Costs Caused by Recurrence of Low Back Pain: Longer and More Costly Than in First 
Episodes,” PREMUS  – 6th International Scientific Conference on Prevention of Work-Related Musculo-
skeletal Disorders, Boston, MA, August 26-30

“Recurrence of Low Back Pain – Implications and Applicability of Alternative Indicators”, 9th International 
Forum on Primary Care Research on Low Back Pain, Palma de Mallorca, Spain, October 4-6

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

“Return-to-Work Outcomes Following Work Disability: Stakeholder Motivations, Interests” and “Relationship 
Between Early Opioid Prescribing for Acute Occupational Low Back Pain and Disability Duration, Medical 
Costs, Subsequent Surgery, and Late Opioid Use,” PREMUS – 6th International Scientific Conference on 
Prevention of Work-Related Musculoskeletal Disorders, Boston, MA, August 26-30

“Geographic Variation in Opioid Prescribing for Disabling Work-Related Low Back Pain,” 9th International 
Forum on Primary Care Research on Low Back Pain, Palma de Mallorca, Spain, October 4-6

Amanda E. Young, Ph.D.

“Engaging Return-to-Work Stakeholders” and “Measuring Return to Work,” PREMUS – 6th International  
Scientific Conference on Prevention of Work-Related Musculoskeletal Disorders, Boston, MA,  
August 26-30



Through our Professional Publications Program, Liberty Mutual loss prevention consultants transfer Research 
Institute findings into practical industry articles. These articles are published in leading occupational safety 
and industry trade publications.

Braun, T., “Elevating Safety to New Heights,” Occupational Hazards, April 2007, pp. 61-62

Braun, T., “Preventing Eye Injuries During Welding,” Occupational Health and Safety, February 2007, 
pp. 32-38

Braun, T. and Barouth, C., “Evaluate Your Safety Plan,” Food Logisitics, September 2007, pp. 38-40

Christensen, T., “Controlling Nearby Structure Damage During Construction,” Construction Executive, March 
2007, pp. 50-52

Christensen, T., “Creating a Fire Protection Program,” Construction Executive, April 2007, p. 56

Maynard, W.S. and Brogmus, G., “Going Beyond the Welcome Mat,” Occupational Hazards, June 2007, 
pp. 43-46

Maynard, W.S. and Brogmus, G., “Reducing Slips, Trips, and Falls in Stairways,” Occupational Hazards, 
Online
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Through its research program, in close collaboration 
with research partners 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.

THE  
LIBERTY  
MUTUAL  
CREED
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