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the change in the curvature of the spine from C7 to S 1 in either a standing or seated position. The 
SCMD is described in detail with an illustrated example. 

30. 
WORl(ERS' POSTURAL BALANCE RESPONSE ON DRY 
SURFACE CAN PREDICT THEIR BALANCE 
PERFORMANCE ON SLIPPERY SURFACE. 

A. Bhattachmya, P. Succop, University of Cincinnati, Cincinnati, OH; M. Lu, NIOSH, Cincinnati, OH; 
L. Kine!, University of Oregon, Eugene, OR. 

More than 50% of workplace fa lls are associated with slip events. Although frictional properties of 
surface should theoretically di ctate slip events, there is sufficient evidence in the literature that workers' 
postural balance characteristics play a much more significant role in predicting slip event. There are 
occupations such as construction and delivery workers where work is performed under a variety of 
suboptimal environments. The purpose of this research was to analyze data from 40 industrial workers to 
determine whether the workers ' postural balance during an ideal baseline condition can predict their 
incidence of slip events during task performance on slippery surface. The baseline condition involved 
the workers standing on a dry surface, with new shoes and in good lighting. A PEAK video analysis 
system was used to capture slip events while the workers performed simulated industrial tasks (reaching 
and lifting a weight and rapid bending at the waist), standing on slippery surfaces with known 
coefficient of friction (0.35, 0.18 and 0.11). A Poisson regression analysis showed that baseline postural 
sway area (SA), sway length (SL) and sway excursion in the medio-lateral and anterior-posterior 
directions was positively associated with incidence of slip events. A logistic model fit to the data 
showed a statistically signific~111 t (all p-values < 0.002) association between the probability of a slip 
event and the workers' postur,11 balance measures. In summary, the above findings indicate that workers 
who showed poorer postural balance during baseline testing actually had more slip events during task 
performance on a slippery surf'ace. The results from this study will be useful in identifying workplace 
surface risk factors and the types of tasks that require further modification to prevent slips. Possibly 
specialized postural balance improvement training program for maintaining safe upright balance may 
yield a positive effect when c~1rrying out tasks on slippery surfaces. 

31. 
LOWER EXTRE1'1fITY BALANCE DEMAND FOR 
CONSTRUCTIOI\ WORICERS ON STILTS. 

S. Chiou, C. Pan, J. Zwiener, D. Cant is, J\![ Ronaglzi, National Institute for Occupational Safety and 
Health (NJOSH), Morgantown . WV. 

Falls are one of the leading causes of traumatic injuries in the construction industry, largely attributable 
to tasks being performed at elevations. Stilts are equipment commonly used for drywall finishing, 
painting, and ceiling work that create an inherent fall risk from height. Previous researchers 
hypothesized that stilts may place workers at increased risk for knee injuries and falls; however, the 
balance-control mechanism behind such a hypothesis has not been quantitatively established. This study 
was conducted to examine the balance demands in sagittal and frontal planes and to evaluate stresses of 
lower extremities during gait with sti lts. Kinetic and kinematics data were collected from 20 
construction workers (age: 35 .8±7.7 years) while walking with stilts at different heights (24 or 40 
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inches). The inverse dynamics approach was used to calculate internal joint moments. Results from 
repeated-measure ANOVA indicated that there was a significant increase in peak hip extension (1.37 
Nm/kg), knee flexion (0.68 Nm/kg), and ankle plantar flexion (0.95 Nm/kg) moments on 40-inch stilts 
compared with no stilts (all p values < 0.0001). As the height of the stilt increased, lower extremity joint 
moments increased, suggesting more muscle activities were needed to maintain balance. In the frontal 
plane, the ankle joint produced a significant adduction moment (0.54 Nm/kg) on stilts during the second 
half of the stance phase. Hip muscles appeared to play a dominant role in progression from one step to 
another. Movement in the med ial-lateral direction required an increased involvement of ankle muscles to 
maintain stability on stilts. Findings from this study indicate that stilts place the greatest increase in 
balance demands on the hip joints, followed by ankle and knee. To reduce the balance demands oflower 
extremities, it is suggested th at workers avoid prolonged use of stilts, especially when stilts are elevated 
at high levels. 

32. 
RESTAURANT 70 RiffiR SLIPPERINESS PERCEPTION. 

T Courtn ey, Y Huang, S. Ver111 a, 1'V. Chang, K. Li, A. Filiaggi, Liberty Mutual Research Institute for 
Safety, Hopkinton, MA. 

Slips, trips, and falls are a substantial injury burden in the global workplace with slipperiness 
contributing to 40-50% of fall -related injuries. Restaurant environments are particularly challenged by 
STF. Recent reports in the literature suggest that worker self-reports may be a reasonably good indicator 
of floor slipperiness. This study explored factors that may influence workers' self-reports of slipperiness 
in fast-food restaurants . One hundred twenty-six workers in 10 fast-food restaurants were recruited to 
participate in a study of floor slipperiness. Ratings of floor slipperiness were collected through 
multilingual, \Vritten questionnaire along with age, gender, shift length, shoe type, and slip history. Shoe 
condition and visible shoe contamination were assessed by the investigators. Floor friction was also 
measured. Restaurants were r:111kecl based on global mean friction score. Multivariate linear regression 
assessed the degree of associ at ion between worker perception of slipperiness and personal factors, 
floor/shoe conditions, and occupational slip history. Participants averaged 34.5 work hours per week, 
had a mean age of 30 years, and had worked in their specific location an average of 34.5 (median= 17) 
months. Results from multivari ate regression showed that lower restaurant ranking based on friction 
score, younger age, visible fo otwear contamination, and a prior history of occupational slipping and/or 
falling in the past 4 weeks were significantly associated with worker perception of slipperiness. A recent 
workplace hi story of slipping increased slipperiness perception but may have reduced worker sensitivity 
to variations in floor friction . Visible shoe contamination increased perception of slipperiness indicating 
that more effective control measures for gross contamination are needed. Less sensitivity in ratings from 
older workers may reflect decreased sensory and motor perception indicating the potential for increased 
slip risk. Slipperiness ratings were moderately correlated with floor friction indicating that worker 
ratings may be a useful adjunct to ,vorkplace investigations of slipperiness. 
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AIHce 

• Aerosol Technologx 1 79-184 
• Agricultural Health and Safety: 192-202 
• Biosafety and Infection Control 1-6 
• Community Exr-osure: What You Don't Know Might Hurt You 133-138 
• Comguter A1wlications and Auditing EHS Sxstems 19-25 
• Emergency Prer-aredness and Response 89-97 
• Engineering and Control Tcchnolo~ 145-151 
• Environmental Microbi ologx 61-66 
• Ergonomics Program fvianagement 98-106 
• Exposure Assessment Strategies Modeling 1: Bayesian, Mathematical and More 67-72 
• Exposme Assessment Stn:i.tegies Modeling 2: Bayesian, Mathematical and More 127-132 
• Ex12osure Assessment Strategies and Risk Assessment 107-115 
• General Indoor Environmental Issues 221-228 
• Human Biological Ivfonitoring and Dermal Exr-osure 213-220 
• Industrial Hygiene General Practice 50-60 
• International OccuP-ational H1~giene Issues 73-80 
• Laborntorv Health and Safet1~ 13-18 
• Management and Communications 152-159 
• Mold: What is Normal? 116-126 
• Mold: Dearth to Disaster 169-178 
• Occupational E12idemiQ\.Qgy: rvfodeling and Characterizing Ex12osures 7-12 
• Occu12ational Ergonomi cs and Biomechanics 26-32 
• Occu12ational Health - Characterizing Exposures and Their Health Effects 185-191 
• Physical Agents 203-212 
• Protective Clothing and Equipment 139-144 
• Respirat01y Research and Regulator)'. Implications 41-49 
• Safetx 33-40 
• Sampling and Analxsis 1 -Traditional and Nontraditional Sam12ling Technigues and Analysis 

81-88 
• Sampling and Analysi s 2 - Field Samr-Iing Strategies and Technigues 160-168 

Poster Sessions 

• Poster Session 401 - Emergency Preparedness/Response 229-240 
• Poster Session 402 - Risk Assessment (Risk Management) 241-257 
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• Poster Session 403 - Aerosols 258-270 
• Poster Session 404 - Engineering and Control Technology 271-285 
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• Air Cleaning. Education,_Ivliscellaneous Ventilation 7-12 
• CFO and R&D 13-23 
• Dilution, Air Qualit)~,_T hcrmal Consideration 45-53 
• Energy Considerations 54-62 
• Industrial Process Control,_system Design Issues 63-73 
• LEV Systems, Hoods 3 6-44 
• Standards and Codes 1-6 
• Testing. Balancing, Me~ urement. Air Distribution 24-35 
• Poster Session PS land PS2_ 74-102 
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