
Multimedia Appendix 1: Detailed measurement for 6 physical fitness tests. 

The single-leg stance balance (SLSB) test is used to measure the body balance, which is performed by a balance 

performance monitor (Fitness Station, Combi Wellness, Japan). For safety purposes, subjects are advised to stand 

on one foot with the other off the monitor (eyes open and arms out). The time is recorded until balance is lost in 

such that the raised foot is lowered to the monitor [1]. Two trials are conducted on both the subjects’ right and left 

foot, and the best score is recorded as the definitive measurement. 

The body reaction time (BRT) test is carried out to measure their response to some sort of stimulus. The BRT test 

is conducted by a reaction time tester (Fitness Station, Combi Wellness, Japan), and subjects are advised to stand 

on the reaction time tester. When the light (the light is placed one meter away from the subjects) is on, the subjects 

jump as quickly as possible, and the reaction time is recorded. Five trials are performed for the BRT test and the 

best score is recorded as the definitive measurement. 

The modified sit and reach (MSR) test is developed based on the traditional sit and reach (SR) test. This is 

modified so that the finger-to-box distance is measured to amend the proportional differences between the arm 

and leg lengths [2]. Several researches have reported that the score of the MSR test is not related to the arm and 

leg lengths, and therefore the MSR test can correctly reflect the hamstring flexibility, especially for old people [2, 

3]. On the other hand, it is suggested that a lack of flexibility could be a risk factor for knee OA, that is, patients 

with keen OA show poor flexibility in both the affected and unaffected legs [4]. Subjects are advised to sit on the 

floor with their backs and heads against a wall. Their legs should be out straight ahead and knees flat against the 

floor, with a box placed flat against their feet. Subjects stretch their arms out towards the box to adjust the sliding 

ruler to the zero mark whilst keeping their backs and heads against the wall. Then subjects lean forward slowly as 

far as possible with their hands side by side, keeping their fingertips level with each other and their legs flat. They 

keep the full reach position for two seconds, and then record the results [5]. The MSR test is performed twice by 

an analog bend meter (TKK-5003, Takei Kiki Kogyo, Japan) and the mean score is treated as the definitive 

measurement. 

The leg extension power (LEP) test is used to measure the extension power of the leg muscles. The LEP test is 

conducted by an isokinetic leg power system (Anaero Press 3500, Combi Wellness, Japan). Subjects are fastened 

by a seat belt to the system, and their feet are placed on a sliding plate with their knee angle at 90 degrees [6]. 

Subjects are advised to vigorously extend their legs five times, and the mean of the two highest scores is taken as 

the definitive measurement. 

The timed up and go (TUG) test is used to measure the mobility and balance of old people. Subjects are advised 

to stand up from a chair, walk 3 meters, walk around a cone, and return to the chair as quickly as possible [7]. The 

TUG test is performed three times and the mean score is taken as the definitive measurement. 

The star excursion balance test (SEBT) is also used to measure the mobility and balance for old people. Subjects 

are advised to stand on one leg in the center of a grid, and stretch their non-stance leg as far as possible in eight 

directions, including anterior, anterolateral, lateral, posterolateral, posterior, posteromedial, medial and 

anteromedial (the same as a compass rose) [7]. The SEBT is performed three times, and the mean score is 

normalized with the length of the non-stance leg of each subject. The normalized mean score is treated as the 



definitive measurement. 
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