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. Abstract

Objectives/Goals
The goal of my experiment was to evaluate and compare the compression and twisting forces on the spine
caused by the use of arolling and regular backpack. | hypothesized that the use of arolling backpack with
agiven book load would result in alesser downward pressure and twisting force on the lower spine than
use of aregular backpack.

Methods/Materials
| built asimple life size model of myself out of wood with wheels to allow travel and with shoulders and
armsto hold a backpack. I modified the model to test two different forces. Model 1 was equipped with a
weight scale at the region of the lumbar spine to assess downward force in pounds. In Model 2 the scale
was replaced by atorque wrench to assess the twisting force in foot-pounds. Each model was tested over a
distance fo 50 feet using first aregular backpack and then arolling backpack carrying book loads of Olbs,
10lbs, 20lbs, and 30lbs. Weight and then torque recordings were taken every 10 feet in each trial.

Results
Model 1: the control at Olbs recorded Olbs. For the rest of the book |oads the weight recorded on the scale
for the rolling backpack was always less than the regular backpack. Rolling to regular backpack recorded
weight ratios were as follows: 101b load (1:19), 20Ib load (1:11), and 30Ib load (1:9). Model 2: the control
at Olbs recorded O foot-pounds. For the rest of the book |oads the torque recorded for the rolling backpack
was aways less than the regular backpack. Rolling to regular backpack recorded torque ratios were as
follows: 10Ib load (1:12), 20Ib load (1:6), and 30lb load (1:5).

Conclusions/Discussion
The data from this experiment supported my hypothesis that use of arolling backpack did in fact
significantly reduce the downward pressure and twisting pressure on the region of the lumbar spine when
compared to aregular backpack. Knowing these findings will likely influence a student's or parent's future
choice of abackpack and hopefully result in less back pain and injury.

Summary Statement
| evaluated the compression and twisting forces exerted at the lumbar spine region when using arolling
verses aregular backpack.
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project.
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