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1. TITLE:  "Ergo Arm Support R&D – Phase II:  Preliminary User Field Testing and Engineering Prototype Refinement”

2. RELATED PROJECTS:  none

3. NATURE AND PURPOSE:

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 dynamic support mechanism that has the ability to: 1) facilitate an individual’s biomechanical movements, 2) reduce the amount of static muscle loading, reduce the amount of physical exertion, and comfortably support a range of anthropometric dimensions of the arms.  “Neutral" position is the one the body naturally assumes. It is the least stressful, strongest, and most efficient position for the body.  The challenge with existing arm rest/support devices is that they are often not appropriately specified or customized to the individual worker and must be rigidly attached to a working surface.  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 a continuation of the research and engineering efforts to design and develop a cost-effective and functional ergonomic support device.  A working model has been created that subjectively demonstrates viability of the device to support the upper extremities and reduce the amount of dynamic muscular exertion and static muscle loading.  There is optimism that this device will assist in minimizing upper extremity ergonomic injuries arising from awkward postures and repetitive movements.  Reduction in muscle fatigue and discomfort associated with use of the upper extremities can be realized from utilization of this apparatus.  

The objective of Phase II is to collect additional user feedback through a written survey, as well as collect preliminary electromyographic (EMG) measurement data to develop the existing engineering model into a functional prototype and pursuit of a CRADA.  Some subjective verbal feedback has been received to date, but a more formal record of data is now needed.  Field-testing of the apparatus on several volunteer users will occur in this phase.  With the assistance from UCSF/UCB Ergonomics Program (1301 South 46th Street, Building 163, Richmond CA 94804 – under development), non-invasive surface electrodes will be placed onto the skin of individuals to measure electrical muscle activity at various static and dynamic postural positions and range of movements, as taken from individual’s upper extremities.  The data collected will help to better understand if and how the device reduces muscular effort to during neutral and working positions, as well as provide information for further design enhancements and engineering prototype development. 

4. SUBJECTS:  Ten volunteer subjects, five of each sex, will be solicited from the Berkeley Lab working population.

5. RECRUITMENT:  Subjects will be solicited by randomly approaching individuals, as well as seeking volunteers by posting an electronic notice/announcement on “Today at Berkeley Lab.”  Existence of the study will be announced in class and interested individuals will be directed to an information sheet that they can pickup from the EH&S Division, Occupation Safety Group Office.

6. SCREENING PROCEDURES:  As noted above, the initial information sheet will simply state that the study is one in which muscle activity under various working positions will be measured.  Screening is not involved. All volunteers will be accepted up until five of each sex is obtained.

7.  PROCEDURES:

Volunteers will be solicited from the Berkeley Lab workforce to participate in this field study.  Those who agree to participate will be given consent documents, be briefed about the scope of the study and the types of field measurements to be collected from them.  Each subject will be scheduled for a 2-hour field-testing session.  The subjects will report to the apparatus room, be provided with an orientation of electromyography, view the EMG instrumentation and receive instructions about the test measurement process and scenarios they would be involved with.  Skin surface preparation and attachment of the surface electrodes would be occurring, followed by the field test session.  This electro diagnosis instrumentation will help quantify changes in muscular activity during use of the experimental apparatus, while performing various upper extremity postural positions and movements.  EMG data collected from volunteer subjects will help with the assessment and refinement of this engineered experimental apparatus.

Based on the following Experimental Protocol Summary Table, each subject will be asked to participate in two ways:  (1) while connected to an EMG instrument, operate the ergo arm support device under a variety of established working scenarios and (2) completion of an evaluation survey.

	Measurement Conditions
	Elbow Joint Angle Ranges (degrees)
	EMG Activity of Muscle Groups (mV)
	Normal Force (Arms – lbs)

	Sitting – Without Device:  Neutral Position (arms at rest and ~90 degree angle)
	
	
	

	Sitting – With Device:  Neutral Position (arms at rest and ~ 90 degree angle)
	
	
	

	Sitting – Without Device and Keyboard Use
	
	
	

	Sitting – With Device and Keyboard Use
	
	
	

	Sitting – Without Device and Mouse Use
	
	
	

	Sitting – With Device and Mouse Use
	
	
	

	Sitting – Without Device and Reaching for Phone
	
	
	

	Sitting – With Device and Reaching for Phone
	
	
	

	Sitting – Without Device and Writing on Work Surface
	
	
	

	Sitting – With Device and Writing on Work Surface
	
	
	

	Standing – Without Device:  Neutral Position (arms at rest and ~90 degree angle) 
	
	
	

	Standing – With Device:  Neutral Position (arms at rest and ~90 degree angle)
	
	
	

	Standing – Without Device:  Using Soldering Gun
	
	
	

	Standing – With Device:  Using Soldering Gun
	
	
	


Debriefing will include the functional Consent Form.  This will include a disclosure of the measurement data and it will request use of the subject's data and video/digital photo documentation.

8. BENEFITS:  There are no foreseeable benefits to the subjects except for providing feedback toward the development of a new ergonomic support device.  The hope is that information obtained the subjects can be applied towards improving and refining this engineered ergonomic support device.  The resultant device could then become available to the general workforce by providing an additional level of comfort, support and safety for computer users and other workers that rely on use of the upper extremities in the workplace.

9. RISKS:  The risks are primarily social in nature. The subjects might be embarrassed if their video and digital photos were publicly disclosed.  It is believed that its risks are outweighed by the potential benefit to safety in the workplace the eventual engineered ergonomic device will provide.

10. CONFIDENTIALITY:  Confidentiality will be protected by procedures of secure management of videotapes, digital photographs and notes. The potentially identifiable records will be kept in a locked file in the principal investigators office. The list associating the subjects with code numbers will be locked in a separate location. When compiling data, subjects will be referred to by code number.  Published reports of the study will involve only aggregate summaries, statistical evaluations and digital photos with the faces masked. 

11.  INFORMED CONSENT:  The consent procedure will take place at the conclusion of the experiment. After full debriefing, and an explanation as to how the data will be utilized and published.  Each subject will be asked to sign the Consent Form (see Appendix A) and the standard CPHS Video/Photo Release Form. An extra copy of each form will be given to the subject for record keeping.

12. FINANCIAL ASPECTS:  None.

13. WRITTEN MATERIALS:

Ergo Arm Support R&D – Phase II

Apparatus Evaluation Form

Thank you for participating in the field-testing of our ergo arm support engineering model.  We have a few follow-up questions we would like to ask you.  Please take a few minutes to give us feedback as to your opinions about the device you just utilized.

1. With your arms in a relaxed, in neutral position (elbows bent at ~ 90 degrees), and cradled by the ergo arm support device, did you feel:  (please circle one answer)

a. Fully supported

b. Somewhat supported

c. No difference 

d. Somewhat loss of control

e. Complete loss of full control

2. When supported by the ergo arm support device, how did your arms feel? (please circle one answer)

a. Arms felt much lighter

b. Arms felt somewhat lighter

c. Arms felt about the same

d. Arms felt somewhat heavier

e. Arms felt much heavier

3. When you used the keyboard with the ergo arm support device, how did your arms feel? (please circle one answer)

a. A lot less muscle effort

b. Somewhat less muscle effort

c. About the same amount of muscle effort

d. Somewhat more muscle effort

e. A lot more muscle effort

4. When you used the pointing device with the ergo arm support device, how did your arms feel?  (please circle one answer)

a. A lot less muscle effort

b. Somewhat less muscle effort

c. About the same amount of muscle effort

d. Somewhat more muscle effort

e. A lot more muscle effort

5. When you reached for the phone with the apparatus, how did your arms feel? (please circle one answer)

a. A lot less muscle effort

b. Somewhat less muscle effort

c. About the same amount of muscle effort

d. Somewhat more muscle effort

e. A lot more muscle effort

6. When you were using the hand tool while standing at the workbench and supported by the ergo arm support device, how did your arms feel? (please circle one answer)

a. A lot less muscle effort

b. Somewhat less muscle effort

c. About the same amount of muscle effort

d. Somewhat more muscle effort

e. A lot more muscle effort

7. If you had an opportunity to name this device, what would you suggest?

8. Are there any additional comments or suggestions you would like to share with us to improve this device?

Thank you again for your feedback.

Human Subjects Consent Form For "Ergo Arm Support R&D Project"

[Letterhead of the Lawrence Berkeley National Laboratory]


This Berkeley Lab funded project is a team research and development effort by:  Jeffrey Chung, Ph.D (EH&S Division), Michael Siminovitch, Ph.D (EET Division), Steve Dellinges (Engineering Division) and Robin Lafever (Engineering Division).  

We would like you to allow us to use your data in furthering the research and development of an ergo arm support device that currently exists as an engineering model.  If you agree, we will analyze the EMG measurements and video/digital photo documentation.

The risks of the research are that you might find some of your recorded data and video/digital photo documentation collectively published or displayed.  If your participation became known to other people you might be embarrassed socially.  We will take care to minimize these risks. 

There is no substantial benefit to you from the research. We hope that the research will benefit computer users and others that utilize their upper extremities in the workplace.

All of the information that we obtain from your field-testing session will be kept confidential. We will store the EMG measurements, video recording, digital photo documentation, and field notes about it in a locked cabinet.  We will use a code number to identify your data and our notes about it.  We will keep your name and its code number in a separate locked location. We will not use your name or identifying information in any reports of our research.  

After this research is completed, we may save our notes for use in future research by our team or industry partner.  If you sign the Video Release Form, we may also save the video record. However, the same confidentiality guarantees given here will apply to future storage and use of the materials.  

Your participation in this research is voluntary. You are free to refuse to permit us to keep the record of your participation. Whether or not you permit us to use your data will be kept confidential and will have no bearing on your standing at in relation to Berkeley Lab.  

If you have any questions about the research, you may call either Dr. Chung (x5818) or Dr. Siminovitch (x5823).  You may keep the other copy of this form for future reference.  If you have any questions about your rights or treatment as a participant in this research project, please contact the Berkeley Lab , Human Subjects Committee at (510) 486-6267, email: PDLichty@lbl.gov
I have read this consent form.

Signature








Date
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