Manufacturing Ergonomics Report
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Bodysmart Ergonomics

February 20, 2001

Dear Lars —

Thanks both to you and Chris for the opportunity to access your workshop an enable me to observe and videotape Chris and yourself assemble (in part) several roof panels for display at your upcoming open house.  

This is not a full ergonomics assessment of your facility, rather a preliminary report that hopefully contains general but useful ergonomics recommendations that will lead to some improvement.  I include copies of several discomfort surveys and a checklist from The Joyce Institute that is suitable for a  manufacturing environment and a general walkthrough ergonomics checklist.   Hopefully these are helpful for your job/workstation assessment needs.

Background Information

Injury Mechanism-

The big contributor to discomfort and eventually to overuse injuries is fatigue of the muscles and tendon tissue.   The following graphs illustrate what occurs when the tissue tolerance decreases throughout a period of time.  Injuries tend to occur as the tissue tolerance decreases to the loading values from repetitive or overuse tasks.  Rest periods, micro breaks and varying the type of work are examples of interventions that allow the tissue tolerance capacity to increase.  Static loading is a big issue as the muscle is continuously contracted preventing blood flow and subsequent nutrients and oxygen supply as well as removal of waste products (this occurs at voluntary contraction levels as low as 15% max voluntary contraction according to research)  Have added the acute injury graph as a comparison graph. 
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3 Minute Stretch Breaks

Warming up or stretching at the beginning of the shift is a good prevention measure.  Tai chi adds the element of body and breathing awareness.  Recommend adding a ~3 three minute stretch session nominally each hour as a good prevention measure.  Here are several stretches: Extend the spinal muscles, as the job requires a lot of bending over...standing back bend.  Extend the fingers and hand muscles as they are flexed for many of the tasks...interlace fingers and invert palms with outstretched arms in front of the trunk and overhead too.  Recommend standing side stretch exercise as well.

Assessment Information

Roof Panel Assembly

Low Back/Hips

A number of tasks require extended reaching causing Chris to bend forward at the hip joint as illustrated.  The ergonomics issues here are excessive reach, awkward posture and possibly contact stress (at the waist and thigh)
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These postures may put Chris at higher risk for low back discomfort or injury.  Design jobs to eliminate excessive reaching in general.

He does brace himself with his arm as seen above.  He might also extend one leg when bending forward as in a “golfers lift” as a counterbalance to leaning forward.   His spinal/trunk posture remains in a healthy neutral posture as he bends forward indicating he is using his hip joints correctly which helps to reduce forces along the spinal column and vertebra   

Also note that bending forward can require Chris to elevate his right arm above shoulder height, it’s kind of like working overhead if he was standing up.  Find ways to reduce excessive bending
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A second ergonomics issue for the low back during lifting is force.  I do not have the weights you lift in order to do the calculations regarding forces involved and I am sure you are doing what you can to design this load reduction into further setups/locations.   A “come along” suspended from the ceiling perhaps, tricky though to find the balance point(s) weight of these panels beyond the frame stage  As a general principle reduce excessive forces.

Hand

Chris used the wooden mallet basically all the time to set the T & G together but occasionally he would reach across and use his hand soo...just a reminder to help reduce contact stress on the hand to continue to use the mallet.  
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Senco air nailer supported by Chris’s hand/arm.  Hmmm..we talked a little about counterbalancing the tool to reduce static loading but this is a, real challenge due to movement requirements around the frame/panel.  A lighter tool and perhaps a more anatomically designed handle would be a one way to go at some point, but this is very expensive.  If I find appropriate information on counterbalancing power tools I’ll forward this to you.

Painting

Hand

During painting both hands grip, the issue here would be repetition and awkward posture (pinch grip) for the brush hand and static loading for the hand holding the paint container.  
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Pinch grip (grip that involves the fingers) w repetitive movement- both risk factors for MSI’s  You mentioned soreness at the base of the thumb, a pinch grip is not recommended, instead use a power grip- like grasping the handle on a hammer.   My suggestion is to use a power grip type of handle such as on a roller brush.  A short extension would also eliminate the need to bend over to reach the other side. Spraying the finish on (perhaps an electric spray gun) might be an option for you as well.
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 A roller tray for the paint would also eliminate the need to hold the paint container (static loading for the hand and arm) although this may not be a strong issue as your discomfort is/was in the right thumb flexor/adductor muscle or tendon area.

Hand vibration
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 The random orbit DeWalt palm sander is a modest source of hand vibration.  If the palm sander is used for any length of time you might want to switch hands to help share the vibrational loading.  Gloves that fit well can help to dampen the vibration; though gloves can also increase the need to grip more hence actually increasing the load on the hand muscles and tendons, especially if the gloves are ill fitting.  

Feet/Ankles

Recommend industrial/commercial anti-fatigue matting around your workstations to help reduce the loading on the feet, legs and low back areas.
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In Closing

Hope this general ergonomics view of this particular set of tasks has been helpful.  The ergonomics assessment was basically based on mainly observing and filming Chris and you working and did not involve any more methodical measurement results such as task analysis or other more detailed assessment methods.  

Checklists should be used for a particular task rather than for a whole job.   Checklists are a useful first step in assessing a job and give an initial overview.   If the checklists show a high risk of injury level a more detailed assessment is recommended.  Discomfort surveys are helpful to identify risk factors for musculoskeletal injury and can be useful as a base line for a before and after evaluation and to see if any improvements have been functionally useful.  

Be happy to meet with you some time to discuss this report or any ergo related issues.  Thanks for the opportunity to film your worksite.

Don

Don Carmichael

Registered Kinesiologist

Bodysmart Ergonomics

Phone- 352 0794

Email- bodysmart@telus.net

