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ABSTRACT:


PURPOSE, OBJECTIVES, & SIGNIFICANCE OF PROPOSED REQUEST:

This study proposes to collect data about ergonomic exposure that mechanics are exposed to, and that eventually may result in ergonomic-related injuries.  Results will guide researchers and tool manufacturers to better design techniques and tools to overcome this type of injuries.  Future similar studies are needed at other high-risk industries as well.  The data will be collected by observations and by sound ergonomic tools such as an accelerometer which serves to measure the exposure data as they relate to vibration exposures.

If successful, the criteria for this study can be applied to a number of other areas at other high-hazards industries.  It will also reveal the fact that not only number of injuries is needed to gain better understanding of hazardous occupations, but also task analysis through posture and anthropometric measurements.

BACKGROUND AND HYPOTHESIS:

Studies have showed that exposure to vibration can produce a phenomenon called Reynaud’s phenomenon, also dubbed white finger because of the blanching effect of lack of blood circulation to the fingers (Pelmear and Wassermann, 1998).

This is a very debilitating condition that results from constriction of the blood vessels because of exposure to vibrating tools.  This can be made worse by being coupled by the cold stream that is generated by these vibrating tools that work on pneumatically-generated power.  A clinical study of car mechanics showed a prevalence of vibration induced White Finger (VWF) that is enhanced by the time and duration of exposure.  In other words, older mechanics have a higher probability of contracting ergonomic-related syndromes because of the time spent in these exposures (Barregard, et al, 2003).
Taylor and Pelmear (1975) suggested a grading index by stage of symptoms and social or work interference (Taylor-Pelmear classification), shown in Table 1, to characterize the severity stage of VWF in an affected individual (Available on OSHA’s website)
Table 1. Stages of VWF (Available on OSHA’s website):
	Stage
	Condition of Digits
	Work and Social Interference

	0
	No blanching of digits
	No complaints

	ON
	Intermittent tingling, numbness, or both
	No interference with activities

	1
	Blanching of one or more fingertips with or without tingling and numbness
	Slight interference with home and social activities; no interference with work

	2
	Blanching of one or more fingers with numbness; usually confined to winter
	Slight interference with home and social activities; no interference with work

	3
	Extensive blanching; frequent episodes, summer as well as winter
	Definite interference at work, at home, and with social activities; restriction of hobbies

	4
	Extensive blanching; most fingers, frequent episodes, summer and winter
	Occupation changed to avoid further vibration exposure because of severity of symptoms and signs


While the Bureau of Labor Statistics provides an excellent source of information about occupational injuries and the types of injuries involves, it lacks the capability of collecting detailed information such as angles and postures that caused the injury, and vibration exposures, as well as correlating these exposures to existing injury data.  It is very important that a body of knowledge exists that will guide designers of equipment analyze and gear their designs to prevent injuries with the end-user in mind.

Therefore, information is need to be collected in order to draw conclusions and make comparisons between upper limb injuries and the use of air powered hand tools.

DISSEMINATION/USE OF RESULTS:

Results of this study will be reported to the sponsor (UHCL).  I am planning also to submit the results to a peer-reviewed ergonomics venue of dissemination of information such as a conference and/or publication.

As part of the University’s effort for teaching excellence, tools acquired by this study will be utilized in classroom settings and for potential future research to expand on the body of knowledge in that field.

PROCEDURES/GENERAL WORK PLAN/METHODOLOGY:

Throughout the course of researching this topic, the following activities need to be conducted in order to draw conclusions and make comparisons between upper limb injuries and the use of air powered hand tools:

1) Research further Hand-Arm Vibration Syndrome (HAVS) statistics and information
2) Research data as it relates to manufacturer-reported tool vibrations
3) Review government-mandated vibration restrictions

4) Collect field-measured tool vibrations using an accelerometer
5) Develop a discomfort survey based on the acquired software, and obtain exemptions/approvals from the University’s Institutional Human Subject Review Board.

6) Collect mechanic stress level (comfort level) pre and post shift (using a survey)

7) Analyze the collected data to determine the factors that most contributed to the existing injuries.

8) Upper limb injuries or disorders associated with vibrations.  (i.e. Reynaud’s Phenomenon, Carpal Tunnel, Trigger Finger, etc.)

9) Draft findings report, and submit findings to a venue for dissemination of information.

By collecting the above mentioned data by way of research or direct data collection, the following questions can be answered in order to establish a valid correlation between upper limb vibration injuries and the use of pneumatic powered hand tools:

1) How do manufacturer-recorded hand tool vibration measurements compare to actual measurements of tools being used in the field?

2) What is the stress level (or comfort level) of mechanics before and after their shifts, and how does that stress level (or comfort level) relate to their injuries?

3) What upper limb musculoskeletal disorders have been recorded to be the result of vibration exposure?

4) To what extent is Hand-Arm Vibration Syndrome (HAVS) present or acknowledged in the auto mechanic work force?

When the proper data has been collected and the appropriate questions have been answered, a solid conclusion and recommendations can be drawn either proving or disproving the relationship between vibrations from pneumatic powered hand tools and injuries in mechanics.  Acquiring an accelerometer would provide this research with essential supporting data.  This directly measured data would add validity and substantiate reported findings.  In brief, the plan is to place an accelerometer directly on the power tool to measure the vibration exhibited by that tool.  This collected vibration data will be analyzed and compared directly to existing field data and manufacturer data.

DURATION OF REQUEST:

The anticipated duration of this request is one year as follows:

· Month 1: Obtain required purchase orders and contact vendor for an accelerometer
· Month 2: Develop Discomfort Survey and follow UH-CL procedures to obtain required clearances/exemptions to the satisfaction of Human Subject Review Board

· Month 3 – Month 6: Collect vibration data, observe employees at their workstations, analyze postures and tasks, and administer discomfort surveys
· Month 7 and 8: Develop database and compile and sort data

· Month 9 and 10: Analyze data and develop conclusions

· Month 11 and 12: Report findings and submit findings to a peer-reviewed venue for ergonomics dissemination of information

EQUIPMENT/FACILITIES:

The equipment needed to conduct this study and justification:

· Multiple Accelerometers to collect data about the vibrating tool and the vibrating hand.  These tools, along with the discomfort surveys will facilitate the development of a correlation between the actual exposures, the manufacturer-reported data, and the ergonomic discomfort surveys, breakdown and analyze the tasks of car mechanics, and break down and analyze the postures and workstations of the participating employees.  
BUDGET SUMMARY:
Equipment (2 Accelerometers)



$1,900.00

Travel for data collection



   $290.00

Total






$2,190.00
BUDGET JUSTIFICATION:

· Accelerometer: I am planning to acquire 2 accelerometers for various applications.  One will be utilized to measure power hand tool vibration to compare these measured vibrations to manufacturer-reported measures ($650), and the other will be used to measure hand-arm vibration while using the hand power tool ($1,250), for a total of $1,900.00
· Travel: It is estimated that there will be at least 5 trips to locations around the Houston area to collect data, at 50 miles each way, for a subtotal of 100 miles each trip, and a total of 500 miles at the State approved rate of 0.58¢/mile = $290.00
COST SHARRE SUPPORT FROM PROGRAM/SCHOOL:

This item is not applicable

APPENDED MATERIAL

See attached CV.
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Automobiles have become a cornerstone of the American household.  The transportation of goods from supplier to market, the transportation of children to soccer practice, and even the morning commute give American’s a high dependence on their automobiles.  This ever present dependence comes at a cost.  Regular maintenance, the occasional mechanical breakdown, and even the unfortunate event of a car wreck puts consumers’ busy lives at the mercy of their auto repair shop.  Needless to say, automobile technicians, or mechanics, are the perpetually churning cogs driving American’s need for transportation.  Because mechanics provide this indispensable service to the community, the health and physical well being of the mechanic should be examined.  What are risks and hazards that face a mechanic everyday when he or she opens the garage door?  Ergonomic factors should be a main concern of employers and employees due to the everyday use of heavy machinery and heavy lifting in a mechanic shop.  Just as the automobile is a complex and brilliant invention, so is the human body.  When stress via vibrations is placed on the body, are there detrimental health effects?  Do pneumatic powered hand tools pose as a danger to those mechanics which we so dearly depend on?  This study proposes to collect data about ergonomic exposure that mechanics are exposed to, and that eventually may result in ergonomic-related injuries.  Results will guide researchers and tool manufacturers to better design techniques and tools to overcome this type of injuries.  Future similar studies are needed at other high-risk industries as well.











