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that the study followed the principles in the Declaration 
of Helsinki.

Means of data collection 
For the data collection, the following measuring in-

struments were used:
1. Berg Balance Scale (BBS)2. This test includes four-

teen (14) tests which correspond to daily activities of the 
child, as getting up from a seat, keeping of a standing posi-
tion without a support, moving from a standing to a sitting 
position, moving in a room, etc. Every test is rated from 
0 (performance incapacity) and reach to 4 (full capacity). 
Then, the grades of all partial tests are added and the total 
performance (score) of the child in the test is calculated. 

2. Balance unit of Bruininks-Oseretsky Test of Mo-
tor Proficiency (BOTMP)3. This unit includes the execu-
tion of tests of static and dynamic balance, as balance on 
the main foot at the ground and on a low balance beam, 
regular walking on a line of ground and in low balance 
beam, etc. The total grade is calculated until the sum of 
the partial grades of unit tests which also constitute the 
total performance (score) of the child. 

3. Timed Up and Go (TUG)4. In the specific test, the 
child owes to stand up from a chair, walk along a line, 
turn at 180ο in the end of line and return to sit again on 
the chair. The test performance is the time that is required 
for the completion of test. 

Procedure of data collection 
The measurements were conducted in the familiar 

physiotherapist’s room or school environment of each 
child, within a period of two days, with the written 
agreed opinion of their parents. During the first measure-
ment (Measurement 1), the three tests of balance evalua-
tion (BBS, BOTMP, & TUG) were applied twice in each 
child, with an a random order. The first time (Time 1) 
every child made one effort in each test, with an interval 
of 3 minutes. Since all the tests were completed, the child 
repeated them once more (Time 2) after an interval of 5 
minutes. 

The second measurement (Measurement 2) was car-
ried out one week after the Measurement 1. During the 
second measurement, every child performed the four 
tests with the same order as in the first measurement. 

 
Statistical analysis
For the control reliability of BBS, TUG and BOTMP 

tests, the intra-class correlation coefficient (ICC) of per-
formances of each test in different measurements was 
calculated. Given that the children were measured three 
times in each test, four different ICC coefficients were cal-
culated for each test. Every ICC was calculated, through 
a model of fluctuation analysis with two factors (two-
way ANOVA). The following were also calculated: a) the 
standard error of measurement (SEM), b) the coefficient 
of variation (CV) and c) the limits of agreement (LOA) of 
the values in the two measurements. For all analyses, the 
level of importance was appointed to p<0.05.

Results
The results of research are presented for each one of the 
three tests (BBS, TUG and BOΤMP).

• Berg Balance Scale (BBS)
Figure 1 depicts scores during BBS test in the three 

different measurements (Time 1, 2, 3). As it is obvious, 
there is a stability of performances from one measure-
ment to the other. The latter is also proved by the low 
coefficient of variation among all the combinations of the 
three measurements (Table 1). In addition,  indexes of re-
liability (SE and LOA) of BBS test among all combined 
measurements were particularly high. It was also found 
out from the results that the values of the intra-class cor-
relation coefficients (ICC) between the 1st-2nd,1st-3rd and 
2nd-3rd measurements were ICC1,2=1.000, ICC1,3=0.999, 
and ICC2,3=0.999, respectively (p<0.001) and among 
the three measurements (1st, 2nd and 3rd) ICC1,2,3=0.999 
(p<0.001). The above values were considered as maxi-
mum during the control of test reliability. 

Measurement SEM
CV%  
(mean value ± SD)

LOA

1st & 2nd 0 0.00 ± 0.00 0.00 ± 0.00
1st & 3rd 0.22 0.13 ± 0.39 0.10 ± 0.64
2nd & 3rd 0.22 0.13 ± 0.39 0.10 ± 0.64
1st & 2nd & 3rd 0.18 0.10 ± 0.32 0.07 ± 0.54

SEM: Standard error, CV%: coefficient of variation, and LOA: lim-
its of agreement, of the values among the different measurements of 
Berg Balance Scale (BBS). SD: standard deviation.

Figure 1: Scores in Berg Balance scale (BBS) test in the 
three different measurements.
BBS_1: first measurement, BBS_2: second measurement, BBS_3: 
third measurement.

Table 1:Reliability statistics of Berg Balance Scale (BBS) 
test among all the combinations of the three measurements. 
Low coefficient of variation among all the combinations of 
the three measurements.

• Timed up and go (TUG)
The average performances in time from the three ef-

forts in TUG test, in the three different measurements 
(Time 1, 2, 3) are presented in Figure 2. As it is obvious, 
there is a stability of performances from one measure-
ment to another. The stability of children’s performances 
in TUG found at the three different measurements is 
also proved by the low coefficient of variation among 
all combinations of the three measurements (Table 2). In 
addition, as it is shown in Table 2, the indexes of reli-
ability (LOA) of TUG test among all the combined mea-




