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Supplementary Table S1. Details of the ultrasound scanning. 

Muscle Measurement Parameters and References 

Quadriceps 

Using the superior pole of the patella as the distal reference point and the anterior su-
perior iliac spine as proximal, the thickness of RF, VI and VL was measured at 50% of 
this distance [32]. These locations were based on data from Kawakami et al. [33], and 
represent the location of the maximum cross-sectional of each individual quadriceps 
muscle. To account for the lateral location of VL, measurements were taken 10% of 

thigh circumference in the medial direction from the midpoint of the thigh. The verti-
cal diameter of each muscle was measured on the inner edge of the muscle. 

Hamstrings 

To locate the measurement sites of the hamstring muscles, an anthropometric tape 
measure was placed along the length of the thigh from the greater trochanter to the 
lateral condyle of the femur. One point was marked with a marker pen at 60% from 

the greater trochanter and the probe was placed on the medial posterior aspects of the 
thigh, which represented the maximal cross-sectional area of this muscle [34] 

Patellar tendon 

The subject was in supine position with approximately 30° knee flexion, obtained by 
placing a small pillow beneath the popliteal space. The tendons visualized in the longi-

tudinal view and scans were recorded at the widest thickened point in the sagittal 
plane [35]. 

Achilles Ten-
don and planta-

ris fascia 

the tendons were measured on the middle of the medial malleolus determined by pal-
pation. This site was chosen because it was an easy way to find bony landmark that 

could be used for all participant’s tendons. The AchT was measured with the subjects 
in the prone position and the foot pointing straight down. The PF was measured with 

participant in supine position and the foot pointing straight up. The measurements 
were performed in a short-axis scan with the transducer perpendicular to the fibre di-

rection. After maximal enlargement, the thickness was determined using on-screen 
callipers and the cross-sectional area using the trackball [36]. The thickness was found 

as the longest anterior-posterior diameter. 
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