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Background: Balance assessment in children with balance impairment especially in children with Down syndrome
is an important element in physical therapy evaluation. Usual clinical balance assessment is limited because it can’t
measure of body sway in any direction. Swaymeter is an equipment that can detect postural sway mainly in
antero-posterior and medio-lateral directions. It is compact and lightweight. It requires a short administration and
data processing time in measuring. However, there is no report supporting reliability of Swaymeter equipment for

balance assessment in children with Down syndrome.

Objectives: To examine the test-retest reliability of postural sway measures obtained from Swaymeter in children

with Down syndrome aged 7-12 years.

Materials and methods: There were 25 subjects participated in the study. Assessments of sway area were
performed totally of 4 conditions: floor with eyes open and eyes closed, foam with eyes open and eyes closed.

The assessment of postural sway was measure for three times in the same day and a week later.

Results: Reliability (ICC3,) of the sway area in condition 1: floor with eyes open is good (ICC=0.75-0.82);
condition 2: floor with eyes closed is moderate (ICC=0.66- 0.69); condition 3: foam with eyes open is low to
moderate (ICC=0.57-0.71) and condition 4: foam with eyes closed is low (ICC=0.45-0.49). Sandard error of

measurement (SEM) was ranged from 0.26- 0.38.mm

Conclusion: It was suggested that postural sway measured by Swaymeter is reliable in condition floor with eyes
open and eyes closed. Swaymeter is suitable for applying in clinic and research for assessment of balance in children

with Down syndrome aged 7-12 years.
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Figure 1 Assessment of postural sway using Swaymeter (a) on floor (b) on foam (c) Position of Swaymeter and pen on graph paper

(d) Example of postural sway recording from Swaymeter.
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Table 1 Demographic data in children with Down syndrome.

Subjects (n=25)

Data Meantstandard ~ Minimum- Maximum
deviation

Age (year) 9.8+1.67 7-12
Sex*

Male 15 (60) -

Female 10 (40) -
Weight (kilogram; kg) 36.44+9.15 26-62.9
Height (centimetre) 130.94+7.69 121-153
Body mass index (kg/m?) 21.22+4.79 16.02-34
Intelligent Quotient 43.83+6.76 36-60
Flat feet* 23 (92) -
Hallux valgus*® 23 (92) -
Squint eye* 1(4) -

*Data presents as number (percentage)
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Table 2 Mean+SD of AP and ML direction (mm) and sway area (mm?) from participants, as determined from Swaymeter

recording.
Floor Foam
Conditions
Time 1 Time 2 Time 3 Time 1 Time 2 Time 3
EO AP 19.3316.27 22.3349.12 24.77+10.31 32.134+9.84 33.95+7.18 30.90+6.73
ML 30.05+£16.14 31.44£17.18 32.33+15.67 55.86+22.99 63.18+32.83 56.13+19.57
Sway area | 612.67+383.55 684.55+373.13 896.33+428.32 | 1839.59+1082.40 | 2147.45+1202.63 | 1738.13+686.84
EC AP 28.19+£11.57 27.8049.76 27.38+9.80 43.33+10.38 44.66+12.10 42.5+13.30
ML 49.26+24.95 50.38+26.16 45.88+21.46 70.62+29.14 75.58+22.01 74.91+£29.28
Sway area | 1433.00+961.86 | 1518.53+1176.10 | 1282.88+886.87 | 3176.20+1641.07 | 3471.12+1478.94 | 3296.91+1765.24

AP: antero-posterior, ML: medio-lateral, EO: eyes open, EC: eyes closed

Table 3 Test-retest reliability (ICC3,1), (95%Cl) and standard error of measurement (SEM) of sway area (mm2) in each

condition.
Floor Foam
Occasions
EO EC EO EC
Time 1 & 2 0.82 (0.59-0.93) 0.67 (0.37-0.84) 0.71 (0.43-0.87) 0.49 (0.12-0.74)
SEM=0.32 SEM=0.38 SEM=0.27 SEM=0.29
Time 1 &3 0.77 (0.48-0.91) 0.66 (0.38-0.83) 0.57 (0.33- 0.82) 0.49 (0.12-0.74)
SEM=0.28 SEM=0.36 SEM=0.26 SEM=0.32
Time 2 & 3 0.75 (0.42-0.89) 0.69 (0.42-0.85) 0.64 (0.82-0.75) 0.45 (0.01-0.69)
SEM=0.38 SEM=0.38 SEM=0.26 SEM=0.31

EO: eyes open, EC: eyes closed
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