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surements are particularly high. It was also found that 
the values of intra-class correlation coefficients (ICC) 
between the 1st-2nd, 1st-3rd and 2nd-3rd measurements were 
ICC1,2=0.999, ICC1,3=0.998 and ICC2,3=0.997, respective-
ly (p<.001) and among the three measurements (1st, 2nd 
and 3rd) ICC1,2,3=0.998 (p<.001). The above values were 
considered as maximum during the control of test reli-
ability.  

Discussion
The results from this study suggest that the three tests 

are absolutely reliable for children with cerebral palsy. 
However, comparatively to BBS and TUG test, the BOT-
MP test was found slightly inferior in reliability. 

The great stability of scores (p<0.001), in the same 
examined child, after the passage  of a week, which is 
actually a short period of time to establish an objective 
change of his locomotive condition, substantiates the 
competence of tests to give steadily the same result in 
a patient with unchangeable movement condition (test–
retest reliability). 

The above-mentioned results stand in line with the 
claims of those who planned the specific tests concern-
ing reliability2,3,4, as well as with relevant results of other 
researchers’ which have been previously published7,8. Es-
pecially Williams et al found out for the control of reli-
ability of TUG that for able-bodied children the value of 
ICC among the different attempts of the same measure-
ment was 0.89, while among the different measurements 
was 0.83. Furthermore, they found that in children with 
cerebral palsy the values of ICC among the different at-
tempts of the same measurement was 0.997. 

Regarding BOTMP by studying the reliability of the 
balance unit of BOTMP in 20 children without health 
problems, considered that only two from the eight tests of 

Figure 3: Average performances (score) of children in Bru-
ininks-Oseretsky test of Motor Proficiency (BOTMP) test in 
the three different measurements.
BOT_1: first measurement, BOT_2: second measurement, BOT_3: 
third measurement.

Figure 2: Average performances (time) of children in Time 
Up and Go (TUG) test in the three different measurements.
TUG_1: first measurement, TUG_2: second measurement, TUB_3: 
third measurement.

Measurement SEM CV%  
(mean value ± SD)      LOA

1st & 2nd 0.19 1.10 ± 1.03 0.01 ± 0.56
1st & 3rd 0.32 1.84 ± 2.13 0.08 ± 0.95
2nd & 3rd 1.29 1.76 ± 2.79 0.07 ± 1.18
1st & 2nd & 3rd 1.00 1.70 ± 1.99 0.05 ± 0.92

SEM: Standard error, CV%: coefficient of variation, and LOA: lim-
its of agreement, of the values among the different measurements of 
TUG. SD: standard deviation.

Table 2: Reliability statistics of Timed Up and Go (TUG) 
test among all the combinations of the three measurements. 
Indexes of reliability (SEΜ and LOA) of TUG test among 
all the combined measurements are particularly high.

• Bruininks-Oseretsky test of Motor Proficiency: Bal-
ance subtest (BOTMP)

Figure 3 presents the average score of children from 
the two efforts in BOTMP test, in the three different mea-
surements (Time 1, 2, 3). There is a stability of perfor-
mances from one measurement to another, also proved 
by the low coefficient of variation among all combina-
tions of the three measurements (Table 3). In addition, 
as it is shown in Table 3, the indexes of reliability (SEΜ 
και LOA) of BOTMP test among all the combined mea-
surements were particularly high. Intra-class correlation 
coefficients (ICC) between the 1st-2nd, 1st-3rd and 2nd-3-
rd measurements were ICC1,2=0.978, ICC1,3=0.993 and 
ICC2,3=0.989, respectively (p<.001) and among the three 
measurements (1st, 2nd and 3rd) ICC1,2,3=0.987 (p<.001). 
The above values were considered as maximum during 
the control of test reliability. 

Measurement SEM CV%  
(mean value±SD)     LOA

1st & 2nd 0.46 4.33 ± 6.40 0.30 ± 1.37
1st & 3rd 0.26 1.76 ± 4.34 0.15 ± 0.77
2nd & 3rd 0.35 2.57 ± 4.59 0.15 ± 1.02
1st & 2nd & 3rd 0.39 3.43 ± 4.98 0.10 ± 1.14

SEM: Standard error, CV%: coefficient of variation, and LOA: lim-
its of agreement, of the values among the different measurements of 
BOTMP. SD: standard deviation.

Table 3: Reliability statistics of Bruininks-Oseretsky test of 
Motor Proficiency (BOTMP) among all the combinations of 
the three measurements. Low coefficient of variation among 
all combinations of the three measurements.




