
The basics of the back

The back is essentially a collection of small bones stacked one on top of the other.
These bones stay in place because of connective tissues and muscle contraction.
Not all of the protective muscles are in the back itself, though.

Computer models have shown the spine, its connective tissues, and the back mus-
cles working together cannot support lifting the kinds of loads electricians lift dur-
ing the course of their work. The force that prevents the spine from snapping is
intra-abdominal pressure, which comes from the abdominal muscles.

Of all the abdominal muscles, it is the transversus abdominus that makes the most
contribution to preventing back injury. For this muscle to do that job, however,
you must follow the traditional boot camp admonition to “suck in your gut.”
When lifting something heavy, you should contract this muscle. If this muscle is
relaxed, the load typically shifts to the lower back muscles and overloads them.

Another muscle that keeps the spine safe is the recti abdominis—this is the mus-
cle that allows you to rotate your trunk. When doing heavy lifting, don’t rotate
your trunk—rotating reduces the contribution that the recti abdominus makes to
supporting your spine. The lower back usually has to make up for what the recti
abdominus can’t do.

Proper lifting

Assess the load. If it is too heavy or awkward to lift safely, ask for help to lift it.
This may include using lifting equipment.

Assess the terrain. Don’t try to lift a heavy object if you must do so on an unsta-
ble or slippery surface. The presence of gravel, water, oil, metal chips, saw dust,
or other debris is a good indication that lifting is unsafe until the location is
cleaned or you can move the object to a safe location for lifting.

Look for handholds. If there aren’t any, consider using a lifting strap.

Lift the object by opposite corners, rather than opposite sides, whenever possi-
ble. This reduces the likelihood the load will tilt on you.

Always keep your back straight when lifting. Remember: stomach in, shoulders
back. You should feel your abdominal muscles tighten.

To lift an object off the ground, squat down. Allow your legs to do the work.
Position yourself so your knees are not past your toes, to avoid knee injury.
Position your feet on either side of the load so you are straddling the load.

Under ideal conditions, a male electrician in good physical condition should be
able to safely lift a box weighing half his lean body weight. Subtract twice the
poundage of your body fat from the amount of your weight to determine the max-
imum you should attempt to lift under ideal conditions. The average 30-year old
male American has 25% body fat. Example: if you are 6 feet tall and weigh 170
pounds, you likely have 45 pounds of fat. Subtract 80 pounds from 170. You
should safely be able to lift a 45 pound box from the ground to chest height under
ideal conditions, but don’t assume you always can. Keep in mind that lifting
involves many variables and you may not be able to safely lift something even if
it isn’t very heavy. Pay attention to the lift.

Do not lift and twist. It is better to lift the object, set it down, rotate it, and lift it
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Review and Discussion

Can the spine and back muscles
support heavy loads?

Where does intra-abdominal
pressure come from, and what
does it do?

What is the boot camp admoni-
tion you should remember when
lifting?

What should you do if you must
rotate a load during a lift?

Does it matter what you’re stand-
ing on when you lift? What does
this mean?

What if the object doesn’t have
handholds?

If you calculate your maximum
safe lift, is it always safe to lift
that much?

What should you do if something
doesn’t feel right in the lift?

Where should the load be in rela-
tion to the body?

What is it you are really being
paid to do?
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again rather than tap those recti abdominus muscles for rotation during the lift.
They may not have the horsepower you need to protect your spine. If you must
move the object during a lift, do so by pivoting on your feet and leaving your
hips and back straight. This is a motion used in military drills and basketball—
you may wish to practice it.

Start each lift slowly. If something doesn’t feel right, stop. If lifting with a
partner, tell the partner you can’t do the lift, then set the weight down. Re-
assess the situation and get help if in doubt.

Lift as close to the body as possible.

Remember that you are being paid for your ability to apply electrical knowl-
edge, not for how much you can lift. There is wisdom, not shame, in knowing
your limits.

Demonstration

Have a crewmember lift the box with spine bent, stopping in mid-motion—
have another crewmember help support this person’s back during the demon-
stration. Have the other crewmembers take note of where the stress must go
during the lift, looking along the spine.

Have a crewmember lift the box properly. Have crewmembers take note of
where the stress is now. Point out that the body is essentially a spring between
the load and the earth.
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