Dynamic Contact Modeling of Hip Impacts:
Characterization of Viscoelastic and Geometric Properties
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Hip iImpact model errors vary based on sex, soft tissue thickness and individual characteristics

INTRODUCTION METHODS RESULTS

Fall-related lateral impacts to the hip have commonly been
modeled as a simple single-degree-of-freedom (SDF) mass-
spring (MS) model. However, these models predict impact
characteristics less accurately for experimental participants
outside a body mass index (BMI) range of 21-24 kg/m? [1],
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Accuracy of peak force prediction (MaxE) differed between
models (F=9.287, p=0.001), with a significant model-sex-STT
interaction. High-STT males had significantly higher errors
than all other interaction groups except mod-STT males
(Figure 4). MS had lower error than all other models.
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strategies may be required to improve model accuracy for
each group.
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Table 1: Mean (SD) Participant Characteristics Deflection (mm)
Sex Males Females OExperimental —MS —HZ —VG —VO . Indc:vidtljal Izody geometry charactleris’glcs such as height
and pelvis dimensions were not related to any parameter
>17 Group : v " : v " Figure 3: Comparison of experimental dynamic trial data with or error. In contrast, body composition characteristics such
STT(mm) 235 313 61.0 274 381 50.0 model fit between initial contact and peak force for a low-STT as body fat, and thigh-specific tissue thickness, were
: 2.7 14. 2. 2.4 4.7 ’ ’
: 5:5) (27) (140) (2.5) (24) (47)  female, related to both parameters and model errors.
Body Fat (%) 19.5 16,5 33.1 223 349 396 Model Implementation: Models were simulated within
(3.1) (5.1) (9.7) (4.0) (9.8) (7.7)

MapleSim (Version 6.4, Waterloo, ON, Canada), using g=9.81
m/s?, initial vertical displacement of 0.05m.

More work is required to determine the optimal parameter
selection balance between model performance and
implementation in individual-specific fracture models.
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Participants underwent lateral pelvis release trials (Figure 2) in
quasi- static (QS) and dynamic (~0.6 and ~1 m/s) modes,
which involved the lateral aspect of the hip impacting a force
plate (AMTI, MA, USA), while motion of the pelvis was tracked
using 3D motion capture (Optotrak Certus, NDI, Waterloo, ON,
Canada). During the QS trials, the pelvis was incrementally
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