Berkeley Lab Ergonomically Neutral Arm Support System 

R&D Project Collaborators:  Michael Siminovitch (EETD) and Jeffrey Chung (EH&S)

Work-related musculoskeletal disorders (MSDs) also referred to as cumulative trauma disorders (CTDs), result when there is a mismatch between the physical capacity of workers and the demands of the job.  Based on information provided by the Occupational Safety and Health Administration (OSHA), there are certain situations, independently or in combination, that can increase the risk of ergonomic injury/illness:

· Performing the same motion pattern every few seconds for > 2 hours continuously or 4 hours daily.

· Maintaining non-neutral (unsupported, static/fixed or awkward posture > one (1) hour continuously or four (4) hours daily.

· Forceful hand exertions > two (2) hours daily.
According to the Bureau of Labor Statistics, CTDs affect 2.5 million computer users and may total as much as $100 billion in direct and indirect costs of per the U.S. Department of Labor.  LBNL has an active ergonomics program applying best practices to prevent injury, but the number of injuries is still significant.  Over the past 4 years (1998 – 2002), over 65% of the visits to LBNL Health Services were ergonomically related and resulted in the need for medical care.  Ergonomic injuries/illnesses not only affect employee productivity and efficiency, but also impact the mission of the organization and Laboratory.

Computer users are routinely exposed to such work situations whenever they interface with their keyboards and pointing devices.  The posture of simply holding hands over the keyboard without any support other than the shoulder accelerates the onset of muscle (static) fatigue and has the potential to evolve into discomfort, pain and a strain in areas of the upper extremity musculature.  The key to biomechanical relief is effective upper extremity orientation and posture.  This can be achieved through a support mechanism that has the ability to conform to individual biomechanical conditions and anatomical dimensions.  The challenge with existing arm rest/support devices is that they are often not appropriately specified or customized to the individual worker.  There is a need to design and fabricate a device that allows proper positioning of the entire arm aggregate resulting in benefits in the shoulder musculature.  

This proposal is to design and develop a cost-effective and practical ergonomic support device that would assist (statically and dynamically) the upper extremities to maintain a neutral position and minimize upper extremity ergonomic injuries arising from awkward postures and static muscle loads onto the arms.  Properly applied supports can help off load this type of detrimental static activity.  Forearm, upper arm and even shoulder discomfort/injury can benefit from the proper application and specification.  “Neutral" position is the one the body naturally assumes. It is the least stressful, strongest, and most efficient position for the body.

Participants would include Drs. Michael Siminovitch, a scientist in the Environmental Energy Technologies Division and Jeffrey Chung, Human Factors and Safety Program manager in the EH&S Division.  This work will, at a minimum, allow some valuable work to be performed to enhance the safety of working with a computer.  We think that this work has a similar character to the Berkeley lighting project in that it uses Lab personnel’s skills and expertise to provide something of public benefit in an area that is ubiquitous and in need of significant improvement.  

A budget of $50K will fund the quantitative assessment of upper extremity static muscle loading at various postures, conceptual design, and prototype development/fabrication and testing of an upper extremity support devices.  This is a very cost-effective approach to bring practical ergonomic solutions quickly to market.
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