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Supplementary Material 

 

Supplementary Figure 1. Muscle activations estimated through CMC modeling (red) and through 

surface EMG (green). Shaded area is ± 1 standard deviation. CMC = computed muscle control. Activation 

timing is similar between EMG and CMC across large muscles indicating that the model estimations are 

appropriate. 
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Supplementary Figure 2. Femoral version was measured for patients within a database of patients 

diagnosed with DDH in our clinical practice. Three-dimensional femur reconstructions were aligned in all 

planes to a baseline scaled OpenSim femur with a neutral axis for consistent orientation. With a 

musculoskeletal radiologist, and using the method of Murphy et al. (Murphy et al., 1987), we defined two 

axes, the head neck axis, and the posterior condylar axis. The head neck axis was defined as the line 

between the centers of the femoral head and the femoral neck; the posterior condylar axis was defined as 

the line connecting the posterior femoral condyles. We measured each axis to the horizontal and 

subtracted the condylar angle from the femoral head neck angle if the angles were measured in the same 

direction and added it to the femoral head neck angle if the angles were measured in opposite directions. 

The average and standard deviation values (14.56±10.69) matched other reports of FV in patients with 

DDH (Li et al., 2014; Sankar et al., 2018; Wells, Nepple, et al., 2017). 

 

 

 

 

Supplementary Figure 3. Slopes of lines fit to change in FV values vs. JRF points were used to predict 

changes in JRFs with changes in FV. Lines are shown for a representative subject. 
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Supplementary Figure 4. Average and standard deviation change in internal and external rotator muscles 

of the hip with 15° FV change away from the normal FV of 15°. Orange indicates JRF1 (early stance); 

blue indicates JRF2 (late stance). 

 

 

Supplementary Figure 5. Hip angles across the gait cycle with varying FV angles averaged for all 14 

subjects. 

 

 



Shepherd et al  

 

 
Supplementary Figure 6a. Abduction moment arms for the gluteus medius and minimus, the primary 

abductor muscles, across all FV angles. 
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Supplementary Figure 6b. Extension moment arms for the gluteus medius and minimus, the primary 

abductor muscles, across all FV angles. 
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Supplementary Table 1 
Average ± standard deviation baseline force values (xBW) for all primary movers of 

the hip in early (JRF1) and late (JRF2) stance.  


