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1 Models for foot traits regressed on average daily step
count

1.1 Arch height index
Arch height index𝑖 ∼ Lognormal(𝜇𝑖, 𝜎𝑖)

𝜇𝑖 = 𝛽0 + 𝛽1(Average daily step count𝑖) + 𝛽2(Age𝑖) + 𝛽3(Male𝑖)
log 𝜎𝑖 = 𝛾1(Female𝑖) + 𝛾2(Male𝑖)

𝛽0 ∼ Student(3, −1.1, 2.5)
𝛽1−3 ∼ Student(3, 0, 2.5)
𝛾1−2 ∼ Student(3, 0, 2.5)

1.2 Static arch stiffness index
Static arch stiffness index𝑖 ∼ Lognormal(𝜇𝑖, 𝜎𝑖)

𝜇𝑖 = 𝛽0 + 𝛽1(Average daily step count𝑖) + 𝛽2(Age𝑖) + 𝛽3(Male𝑖)
log 𝜎𝑖 = 𝛾1(Female𝑖) + 𝛾2(Male𝑖)

𝛽0 ∼ Student(3, 0.4, 2.5)
𝛽1−3 ∼ Student(3, 0, 2.5)
𝛾1−2 ∼ Student(3, 0, 2.5)

1.3 Dynamic arch stiffness index
Dynamic arch stiffness index𝑖 ∼ Lognormal(𝜇𝑖, 𝜎𝑖)

𝜇𝑖 = 𝛽0 + 𝛽1(Average daily step count𝑖) + 𝛽2(Age𝑖)
+ 𝛽3(Male𝑖) + 𝛽4(Walking speed𝑖)

log 𝜎𝑖 = 𝛾1(Female𝑖) + 𝛾2(Male𝑖)
𝛽0 ∼ Student(3, −0.3, 2.5)

𝛽1−4 ∼ Student(3, 0, 2.5)
𝛾1−2 ∼ Student(3, 0, 2.5)

1.4 Abductor hallucis cross-sectional area
Abductor hallucis cross-sectional area𝑖 ∼ Lognormal(𝜇𝑖, 𝜎𝑖)

𝜇𝑖 = 𝛽0 + 𝛽1(Average daily step count𝑖) + 𝛽2(Age𝑖)
+ 𝛽3(Male𝑖) + 𝛽4(Truncated foot length𝑖)

log 𝜎𝑖 = 𝛾1(Female𝑖) + 𝛾2(Male𝑖)
𝛽0 ∼ Student(3, −1.5, 2.5)

𝛽1−4 ∼ Student(3, 0, 2.5)
𝛾1−2 ∼ Student(3, 0, 2.5)
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1.5 Flexor digitorum brevis cross-sectional area
Flexor digitorum brevis cross-sectional area𝑖 ∼ Lognormal(𝜇𝑖, 𝜎𝑖)

𝜇𝑖 = 𝛽0 + 𝛽1(Average daily step count𝑖) + 𝛽2(Age𝑖)
+ 𝛽3(Male𝑖) + 𝛽4(Truncated foot length𝑖)

log 𝜎𝑖 = 𝛾1(Female𝑖) + 𝛾2(Male𝑖)
𝛽0 ∼ Student(3, −1.4, 2.5)

𝛽1−4 ∼ Student(3, 0, 2.5)
𝛾1−2 ∼ Student(3, 0, 2.5)

1.6 Abductor digiti minimi cross-sectional area
Abductor digiti minimi cross-sectional area𝑖 ∼ Lognormal(𝜇𝑖, 𝜎𝑖)

𝜇𝑖 = 𝛽0 + 𝛽1(Average daily step count𝑖) + 𝛽2(Age𝑖)
+ 𝛽3(Male𝑖) + 𝛽4(Truncated foot length𝑖)

log 𝜎𝑖 = 𝛾1(Female𝑖) + 𝛾2(Male𝑖)
𝛽0 ∼ Student(3, −2.1, 2.5)

𝛽1−4 ∼ Student(3, 0, 2.5)
𝛾1−2 ∼ Student(3, 0, 2.5)
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2 Models for foot traits regressed on average daily time
spent in moderate-to-vigorous physical activity

2.1 Arch height index
Arch height index𝑖 ∼ Lognormal(𝜇𝑖, 𝜎𝑖)

𝜇𝑖 = 𝛽0 + 𝛽1(Average MVPA time per day𝑖) + 𝛽2(Age𝑖) + 𝛽3(Male𝑖)
log 𝜎𝑖 = 𝛾1(Female𝑖) + 𝛾2(Male𝑖)

𝛽0 ∼ Student(3, −1.1, 2.5)
𝛽1−3 ∼ Student(3, 0, 2.5)
𝛾1−2 ∼ Student(3, 0, 2.5)

2.2 Static arch stiffness index
Static arch stiffness index𝑖 ∼ Lognormal(𝜇𝑖, 𝜎𝑖)

𝜇𝑖 = 𝛽0 + 𝛽1(Average MVPA time per day𝑖) + 𝛽2(Age𝑖) + 𝛽3(Male𝑖)
log 𝜎𝑖 = 𝛾1(Female𝑖) + 𝛾2(Male𝑖)

𝛽0 ∼ Student(3, 0.4, 2.5)
𝛽1−3 ∼ Student(3, 0, 2.5)
𝛾1−2 ∼ Student(3, 0, 2.5)

2.3 Dynamic arch stiffness index
Dynamic arch stiffness index𝑖 ∼ Lognormal(𝜇𝑖, 𝜎𝑖)

𝜇𝑖 = 𝛽0 + 𝛽1(Average MVPA time per day𝑖) + 𝛽2(Age𝑖)
+ 𝛽3(Male𝑖) + 𝛽4(Walking speed𝑖)

log 𝜎𝑖 = 𝛾1(Female𝑖) + 𝛾2(Male𝑖)
𝛽0 ∼ Student(3, −0.3, 2.5)

𝛽1−4 ∼ Student(3, 0, 2.5)
𝛾1−2 ∼ Student(3, 0, 2.5)

2.4 Abductor hallucis cross-sectional area
Abductor hallucis cross-sectional area𝑖 ∼ Lognormal(𝜇𝑖, 𝜎𝑖)

𝜇𝑖 = 𝛽0 + 𝛽1(Average MVPA time per day𝑖) + 𝛽2(Age𝑖)
+ 𝛽3(Male𝑖) + 𝛽4(Truncated foot length𝑖)

log 𝜎𝑖 = 𝛾1(Female𝑖) + 𝛾2(Male𝑖)
𝛽0 ∼ Student(3, −1.5, 2.5)

𝛽1−4 ∼ Student(3, 0, 2.5)
𝛾1−2 ∼ Student(3, 0, 2.5)
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2.5 Flexor digitorum brevis cross-sectional area
Flexor digitorum brevis cross-sectional area𝑖 ∼ Lognormal(𝜇𝑖, 𝜎𝑖)

𝜇𝑖 = 𝛽0 + 𝛽1(Average MVPA time per day𝑖) + 𝛽2(Age𝑖)
+ 𝛽3(Male𝑖) + 𝛽4(Truncated foot length𝑖)

log 𝜎𝑖 = 𝛾1(Female𝑖) + 𝛾2(Male𝑖)
𝛽0 ∼ Student(3, −1.4, 2.5)

𝛽1−4 ∼ Student(3, 0, 2.5)
𝛾1−2 ∼ Student(3, 0, 2.5)

2.6 Abductor digiti minimi cross-sectional area
Abductor digiti minimi cross-sectional area𝑖 ∼ Lognormal(𝜇𝑖, 𝜎𝑖)

𝜇𝑖 = 𝛽0 + 𝛽1(Average MVPA time per day𝑖) + 𝛽2(Age𝑖)
+ 𝛽3(Male𝑖) + 𝛽4(Truncated foot length𝑖)

log 𝜎𝑖 = 𝛾1(Female𝑖) + 𝛾2(Male𝑖)
𝛽0 ∼ Student(3, −2.1, 2.5)

𝛽1−4 ∼ Student(3, 0, 2.5)
𝛾1−2 ∼ Student(3, 0, 2.5)
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