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Erognomics for Lineworkers – Work Positioning and Tools 
 

By: Ronald J. Schenk, CUSP 
       Executive Director, ISPC 
 

Powerline construction and maintenance is a rough and tumble career trade.  Always has been.  
The people that choose this career like to be outside, working with their hands, building and 
repairing stuff.  They use their muscles, arms, hands, legs and backs and they use them hard.  
Since the beginning, it’s always been a ‘given’: the stress of this work is going to hurt your body.  
We are not sure where, but over time, some part of your body is going to stop working well and 
maybe stop working altogether. 
 
This used to be an accepted consequence of working this trade.  No more.  The concept of 
ergonomics was introduced to the Industry a few years ago and now we know that powerline 
work doesn’t have to destroy your body, just to do the job.  Truly, a revelation – and a revolution 
in how this work is performed. 
 

The Ergonomics Revolution 

Ergonomics is a big word, sounds scientific and is not often used in the everyday language of the 
powerline worker.  That’s part of the problem.  It needs to be used every day.  Ergonomic 
practices need to be applied to every task a worker performs in the field, every day. 

The term ergonomics comes from the Greek word, ergon, 
meaning work and the Greek root word, nomos, meaning 
laws.  Ergonomics literally means ‘work laws’.  We 
comply with laws, because if we don’t we get into 
trouble.  Same thing with ergonomics.  When we ignore 
these laws of how to work, we get into trouble. 

The trouble in this case, however, concerns 
musculoskeletal disorders (MSD’s).  Another big, 
scientific sounding word.  In spite of these words 
containing ‘skeletal’, MSD’s are not about bones.  
MSD’s are about tissues surrounding and connecting to 
our bones: things like muscles, tendons, ligaments, joint 
cartilage and even nerves.  We are talking about the soft 
tissues, primarily in the parts the body shown in Exhibit 1: 

All of these parts of our bodies move and powerline workers use them extensively to get the job 
done.  Using our hands, arms, shoulders and backs occasionally for hard work is usually not a 
problem for most people, but powerline workers do this day in and day out.  And the stress they 

Exhibit 1 

Soft Tissue Vulnerabilities 

• Arms 
• Hands 
• Fingers 
• Neck 
• Back 
• Wrists 
• Legs 
• Shoulders 
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typically subject their muscles to is not what nature intended – especially when that stress is 
applied over and over again. 

Nature has designed our bodies extraordinarily well and with an amazing ability to repair itself.  
So, when you or I spend the morning lifting and moving heavy boxes, we’re sore the next day, 
but our soft tissues repair themselves, adapt and soon we’re just fine. 

Powerline workers climb poles, lift and move heavy cross-arms, drill with tools that are poorly 
designed and twist their torsos into awkward positions – every day.  Their muscles, tendons and 
ligaments are damaged every day, but often don’t have a chance to repair themselves because the 
next day the powerline worker is going to do this all over again. 

 
Powerline workers stress their bodies every day 

This repetitive damage is a big part of the issue.  Over time the damage becomes chronic and 
then, in too many cases, permanent.  Repetitive, cumulative trauma is what they call it and 
eventually it sends many powerline workers to doctors and hospitals with work related, lost time 
injuries. 

Now we know it doesn’t have to happen this way.  We can prevent many of these injuries with 
relatively minor changes in how these workers perform their tasks.  But first, we have to know 
what will hurt us and why. 

 

Identifying Risk Factors 

In the case of ergonomic related hazards there are certain work processes that are risker to our 
bodies, than others.  Exhibit 2 summarizes these risks, but we need to educate ourselves more on 
each one. 

• Exerting excessive force.  Pushing or pulling, beyond the point our body is capable in its 
current state of health, causes both muscle and tendons to stretch and potentially tear or 
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rupture.  Some stretching is actually beneficial.  Smaller amounts over a longer period of 
time, makes us stronger.  Too much, too quickly is damaging. 

• Excessive repetition of movements can irritate tendons and increase pressure on nerve 
tissues. 

• Awkward postures or unsupported positions, long enough, compress nerves and irritate 
tendons. 

• Motion, such as quick jerks when bending or 
twisting, increases the force placed on the 
body, at that stress point. 

• Compression, from grabbing sharp edges like 
tool handles, can concentrate force on small 
areas of the body, reducing blood flow and 
nerve transmission, damaging tendons and 
tendon sheaths. 

• Excessive vibration, usually from vibrating 
tools, can decrease blood flow, damage nerve 
tissues and cause muscle fatigue. 

• Excessively cold or hot temperatures both 
bring increased risk of multiplying the effects of each of the above hazards, causing even 
more damage. 

Also, it’s very important to allow time for bodies to heal.  There is a ‘recovery period’ required 
to repair the damage after each event in which we have over-stressed ourselves.  When workers 
are required to work overtime or longer hours because of an emergency restoration of the electric 
system, the possibility of serious injury grows. 

 
Now that we know, what do we do? 
 
Various studies have suggested that workers in the powerline construction and maintenance 
industry focus initially on two key areas: positioning during the work task and the tools and 
equipment typically used in the trade. 
 
For correct positioning consider the following: 

 
 “Principles of Good Body Mechanics” 

 
Ø For the Back: 

• Maintain the natural curves of your back and spine. 
• Pay particular attention to the normal inward curve of your lower back, known as the 

Lumbar Region. 

Exhibit 2 

Ergonomic Risk Factors 

• Force 
• Repetition 
• Awkward postures 
• Quick motions 
• Compression 
• Vibration 
• Temperature extremes 
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Ø For the Arms: 
• Keep your arms as close to your body as possible. 
• Hold the weight close to your body and at waist height. 
• Remember to keep elbows in and palms up (or in neutral) to stabilize the shoulder 

joint. 
Ø When Twisting: 

• Avoid twisting the torso. 
• Move your feet by pivoting or side-stepping. 
• Keep in mind that if your shoulders are not positioned in the same plane as your hips, 

your torso has twisted. 
Ø For your Base of Support: 

• Place your feet shoulder-width apart and staggered (one slightly in front of the other). 
Ø For the Legs: 

• Use the large muscles of your legs and buttocks to generate the force for movement. 
• Use your own body weight as a counter-weight. 
• Bending at the hips and the knees allows your leg and buttock muscles to be active. 

 
Most tool and equipment manufacturers have been applying ergonomic principles to their 
products for a few years now, so there is a wide variety to choose from.  What should you look 
for when evaluating tools for their ergonomic value?  Consider these points: 

 

“Evaluating Tools for their Ergonomic Value” 

Ø Look for tools that reduce the need for awkward positioning, excessive forces and 
repetitive stresses: 
• Battery operated crimpers, cutters and drills increase the mechanical advantage of the 

tool over the manually operated versions and they are designed to move the tool 
closer to the worker.  These tools tend to be lighter weight, as well.  Shorter handles 
allow for better work positioning. 

• Use mechanical means of lifting whenever possible, rather than physically lifting.  
Use two or more workers to lift heavy loads if a mechanical means is not available. 

• Choose low vibration tools over higher vibration tools. 
• Choose tools with adjustable handles when possible. 
• Choose tools that provide the maximum torque with a minimum force. 
• Choose belted tools that come with swivels to move with the worker’s center of 

gravity. 
• Choose tools with grips that resist slipping and minimize wrist twisting. 
• Choose hot-sticks that don’t require twisting to fold and unfold. 
• Check to see if the tool has a ‘left-handed’ version and include, if available. 
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Ergonomically Designed Battery Powered Cutter 

 Lightweight and used with One Hand – Wrist is Straight 

An additional benefit to good work positioning and the use of ergonomic tools is an increase in 
worker productivity.  One large utility in the United States calculated that with ergonomic 
training and ergonomic tools, productivity improved by 30 minutes per week, or 26 hours per 
year, per worker.  And, lost time injuries were reduced, as well, adding to the gain in 
productivity and a reduction in medical costs and suffering. 

 

Conclusion 

Powerline construction and maintenance will never be performed from a chair behind a desk.  
This type of work will always require the worker to put their bodies into stressful positions.  
However, we now know that the stress these workers place on themselves can be minimized and 
sometimes completely abated, using good ergonomic practices and ergonomically designed tools 
and equipment.   

Start by educating and training your workers in what ergonomics is all about, then seek out the 
tools and equipment that properly support your ergonomic program, in the field.   

 


