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Postural Steadiness and Weight Distribution during Quiet Stance
and Tandem Stance in Healthy Women Young Adults
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<{Abstract>

Purpose : Tandem stance is a clinical measure of standing balance considered to assess postural steadiness in a
heel-to-toe position by a temporal measurement. The aim of this study is to investigate postural steadiness and
to explore the weight distribution between legs during 25s of quiet stance and tandem stance(right foot was
leading) in healthy young adults.

Methods : 107 healthy young adults(mean age 21.1 years) are participated. Weight distribution beneath both feet
and sway distance were recorded while the subjects performed 25s of quiet stance and tandem stance.

Results : Subjects placed more weight on the rear leg in tandem stance and on the left foot in quiet stance. So,
quiet stance and tandem stance is not a task for equal weight bearing. Subjects show larger sway distance in
anteroposterior direction of tandem stance than quiet stance.

Conclusion : The results of this study will be useful to researchers and clinicians using tandem stance measures
to evaluate postural steadiness and to predict fall. The results suggest that tandem stance is useful to treat of

weight distribution and to improve of balace in elderly adults and stroke patients.
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Table 1. t-value and weight distribution(%) of each foots for quiet stance and tandem stance.

left toe right toe

(M=SD) (M=SD) tvalue
Quiet stance 21.14+4.10 23.45+5.90 -4.861*
tandem stance 31.97+6.78 24.98+6.81 6.172*
t-value —-15.203* -1.903
left heel right heel
Quiet stance 33.27+5.99 22.23+4.99 17 432*
tandem stance 30.44+6.94 12.01+6.30 17.232*
t-value 3.362* 13217*
left foot right foot
Quiet stance 54.41+£3.50 45.68+3.53 13.10*
tandem stance 62.42+9.47 36.99+9.72 14.06*
t-value -8.109* 8.622*
*p<.05
Table 2. t-value and center of pressure for quiet stance and tandem stance
ce
le;\j[ti ;tg;ce m‘(i;;i Sslt)a)n t-value
X-axis(Copx) -0.99+0.77 0.27+0.21 -16.568*
Y-axis(Copy) -0.67+1.15 -238+2.58 6.72*
*p<.05
x-axis: (+)-right direction, (—)-left direction
y-axis: (+)-anterior direction, (—)-posterior direction
A7) AAINE QEHE W) W) 31%E 7 BASAEES P Ay AMAE 9= g

e AT FEHO At EF FLAY) A (X=-0.99, Y=-067)°] Xk Qow, HHFX]-
o BHFA-LE A7) AANA 98F 22F % HE A AMeME LEE FHX=027, Y=-238)
7T EHEA Aole] AFEIAE BAHSE o AXsa Utk XEFF YA PAriRAs
AT Ael7h Aok FEA7] ApAg SHFAL BHFA-LE A7) A Aleldle BARLE f
€ A7) AA 2F ddel AFREIL FA deb 9@ Jolg Belx itK(Table 2).
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Table 3. t-value of sway index and distance(cm) of sway in medial-lateral and anterio_r—posterior direction.

quiet stance tandem stance tvalue
(M+SD) (M+SD)
ant-post direction 2.35+.86 11.13+6.65 -13.791*
med-lat direction 1.73+.83 1.25+1.87 2.524*
sway index .59+.23 1.75+.64 —18.994*

*p<.05
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Table 4. t-value of fractal dimension restilts

quiet stance

tandem stance

range(%) number(%) (M+SD) (M=SD) t-value

5 107(100) 4721+19.23 8.86+6.85 20.730*

10 107(100) 32.34+8.82 18.71+8.30 11.199*

15 101(94.39) 12.63+8.36 19.57+5.84 -6.727*

20 82(76.63) 6.53+£6.05 16.36+4.82 -11.780*

25 61(57.00) 3.63+4.41 11.91+4.28 -10.648*

30 36(33.64) 2.1243.68 9.26+4.37 —-7.134*

35 18(16.82) 2.00+£3.15 5.37+2.68 -3.667*

40 9(8.41) 1.92+2.53 3.69+2.73 -1.843

*p<.05

Quiststancs, eyes closed COP displacement BATY 4T%E 71 BE EEU HYE Rolx 9l
o, WEFEX-EEAT] A AME 15%E A
i : WAL 19%2 7P Be EEY H9E A
35% 7R FEA7) AA} EHFA-EE A7)

Tandem stance, eyss closed

Fig 1. Example of postural steadiness experiment.
The x-axis indicates sway of the COP in

medial-ateral direction. The y-axis indicated
sway of the COP in anterior-posterior direction.
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