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Introduction |

Methodology Results

« 20 subjects (11w 14 years old): 10 males, 10 females 1 » No significant findings from EMG, heart rate, or RPE measurements

« Over 40 million US studenis use backpacks (Jlacobs, 2002) |

» Significant difference between 10 and 15% BM for perception of pain

« Two backpacks
(CR10) for all areas in both l.rlﬂlﬁ ﬁxwpt mu!f.ilf: back, standing (Figures

e Avernge welght carried is eomparable o NIOSH lifting limit for adulis B
(Negrini, Carabalona, & Sibilla, 1999; Waters, Putz- Anderson, & Garg, 194)

I « Two trials: standing and walking on a treadmill Jand 4) A
« Increasing number of children reporting back pain (Sinmbanes, Martinee, But- b AL :
tor. & Fnider. 2004) o Carried loads of 0, 10, 15, and 20% BM » Significant difference hetween !.'[} Eu'ld IS%HM for ’mmk fun\runl lean in
| + Ench load carried twice for both trials y the walking trial (Figures 5 and 6) | j ;;;_-.
» Debate over the cause of heavy backpacks | =
« Measured EMG, heart rate, ratings of perceived exertion, ratings of * Trunk forward lean‘at 15 and Eﬂ% BM i‘ur bl;lih l;\'iﬂlﬂ is h:gher’dmn that
|+ Debate over appropriate load limit perceived pain, and trunk forward lean found during normal gait (Stwkes, ﬁ.ndnmun;& Fumh-r:rg.l ]93’91
o Study age group in an important physical growth period (Growth and  devel i VO -
apmerd, ages T o 4 years, 20006) I "T_E
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x blgmhmmcc | : 4 » Results indicate that the load limit [‘nr m]ddle mhunl students is 10% BM
i | =] o
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E « Wide range in the recommended load limit can be confusing (o parents | i) " P « Students should follow AQTA gmdnhnna fnr.luu!,_hng their backpack
: and students 1 4 ’ , , ] LS e
i sAmerican Oceupational Therapy Association (AOTA): 15% body : 4 . : ‘ | : J b + Schools should have backpack awareness programs or participate in
] mass (M) T 2 - | | 2 Backpack Awareness Day and Month
? *American Academy of Pediatrics (AAP): 10 to 20% BM . !j J : :il | ' 1 |
|1 .. : : : ol et s — o o L] 1 ¢\ *Students should try a loaded backpack on before buying
| * Finding an appropreiate load hmit 1s important to reduce injuries to the SO Middée Hack el Whole Body Shoukiar :
back, neck, and shoulders ns well as posture problems (Dale, 2004 Body Area ) : : : :
; - : 5 s pos I ale, 2004} | » Parents and students should weigh the backpack regularly
------- T. rF' x - — — - . e i s = = - C— —_ - ¥ ) . i,
 Universal load limit would help students, parents, and teachers understand Figure 3, Average lhur::li_rljijl::lu “\'E II:'I‘:"I‘”':'I:I'!;; for each body arei Figure 4. Average F':IT:EI;:}::E! u:;g[:::};'t:_:ﬁﬁ orenslibodyren l » Extra items that are not needed for that doy should be removed
the importance ol restricting the lond of o backpack to ensure the pre- ' - .
sent and future salety ol students i
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Future Research
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Research Questions
« Lse the same backpack loads for each student
» 15 there a significant change in the electromyography (EMG), heart rate, i

ratings ol perceived exertion (RPE), ratings of perception of pain _ |

. « LIse body mass index (BMI) to group subjects
(CR10), and trunk lorward lean?! ' i

Trunk Forward Lean (degrees)
Trunk Forward Lean (degrees)

+ Include more dynamic activities to simulate normal carrying situations

* If there is a significant change in the measurements, at what load does the '

change occur? i ;
| . Load (% BM)
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Load (% BM) « Increase the individual trial times
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