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INTRODUCTION RESULTS & DISCUSSION

» Motor vehicle collisions (MVC), especially those of side impact, are a leading cause of injuries and death among » Medial testing resulted with minimal shoulder displacement at these low loads due to the clavicle acting as a strut and supporting the shoulder girdle. Due to the limited
children.! displacements, medial stiffness will not be calculated for the age groups.

» During side impact MVCs, the positions of the occupant’s head, neck, and thorax heavily depend on the

g o C o houlder? » The posteromedial force-displacement data from all trials for each volunteer were averaged to calculate a mean stiffness curve for each subject (Figure 4). The mean
iomechanical response of the shoulder.

curves from all volunteers in an age group were then averaged to calculate a mean curve and standard deviation for each age group. This process was completed for both

. o . o . _ . _ . relaxed and tensed loading conditions (Figure 4).
» Therefore, having a more biofidelic shoulder in pediatric anthropomorphic testing devices (ATD) is essential to

accurately simulate the occupant’s response to side-impact MVCs and design better safety measures. » Shoulder stiffness, k, was then calculated by taking the slope of each age group’s mean curve in order to compare shoulder resistance to loading across all age groups and

loading conditions (Table 2).

» The objectives of this study are: 1) ) determine the pediatric shoulder’s resistance to medial and posteromedial

|Oading Conditions and 2) Compare Shoulder resistance by age groups. a) 45 e ............. 6YearOIdATD_ReIaxed ........... .............. b) 45 e e .............. 6YearO|dATD-Tensed ............ .............. Figure 4. Force-DeerCtion pIOtS for the posteromedial
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» A custom linear force applicator (Figure 1) was utilized to displace the shoulder and measure the applied forces. el ___________ o s T2 GRS B ' Table 2. Posteromedial Stiffness Values
The applicator’s design enabled translational motions in all directions to ensure proper alignment and to allow loads to ol ? T ,,fi_;___’f_ _______ _____________ _____________ T
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CONCLUSIONS

» Maedial stiffness could not be calculated due to limited measured displacement.

» Shoulder stiffness increases with age and also with muscle tension for the posteromedial loading direction.

» Posteromedial shoulder stiffness should be taken into consideration when designing new pediatric ATDs, to ensure a biofidelic response.
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