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Test-retest, Inter-rater, and Intra-rater Reliability of a Pediatric Balance Scale in Children with Cerebral Palsy

Joo-Yeon Ko, PT, PhD; Gi-Won Kim, PT, PhD'

Department of Physical Therapy, Bundang CHA General Hospital; 1Department of Physical Therapy, Dong-Nam Health

College

Purpose: This study was designed to determine the test-retest, inter-rater, and intra-rater reliability of the Pediatric
Balance Scale (PBS) when applied to children with cerebral palsy (CP).

Methods: Subjects were out-patient children with cerebral palsy at four CP clinics in Gyeonggyi-do and Chungcheong
nam-do. For test-retest and inter-rater reliability studies, the PBS was used twice on 7 separate days by twenty-four
children with CP. To assess intra-rater reliability, 10 CP subjects were selected by random sampling. Four pediatric-trained
physical therapists with 213 years of clinical experience scored the children’s performance blindly, while replaying

videotaped data.

Results: There was no significant difference in total scores (ICC 3,1=0.89, 0.93, 0.90, and 0.91) measured by each of
the four therapists on two occasions. The Inter-rater reliability assessed the 1st and 2nd time was high (1stICC 3,1=0.91,
2nd ICC 3,1=0.93). The intra-rater reliability measured by each of the four therapists using the 2nd scores was also high

(ICC 3,1=0.98, 0.99, 0.97, and 0.98).

Conclusion: The PBS is reliable. We believe that it can be used in characterizing children with CP.

Keywords: Balance, Pediatric balance scale (PBS), Cerebral palsy
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General characteristics of the participants

Test-retest and Inter-rater reliability group (n=24) Intra-rater reliability group (n=10)
Variables
Frequency Frequency
Gender Male 13 4
Female 11 6
Age (y) 10.29+2.82 10.30+3.50
Height ( cm) 137.55+14.83 134.68+15.40
Weight (kg) 34.78+10.03 33.22+11.30
Epilepsy Yes 0 0
No 24 10
Type of CP hemiplegia 9 4
diplegia 15 6
GMEFCS level 1/1I 15/9 6/4
Hand function level I/IV/III/IV/V 12/6/6/0/0 5/3/2/0/0
Communication I/IV/III/IV 24/0/0/0 10/0/0/0
M: Mean

SD: Standard deviation
GMECS: Gross motor function classification system
CP: Cerebral palsy
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Table 2. PBS item mean scores for test and retest (n=24)

Items Test session 1 Test session 2
T4 T1
Mean+SD

1. Sitting to standing 3.92+0.28 3.58+0.58 3.67+0.64 3.88+0.34 3.75+0.44 3.67+0.56 3.88+0.34 3.88+0.34
2. Standing to sitting 3.96+£0.20 3.63+0.88 3.83+0.48 4.00:0.00 4.00+0.00 3.50+1.14 3.88+0.34 4.00+0.00
3. Transfers 3.83:0.38 3.88:0.34 3.63x0.58 3.83x0.38 3.92+0.28 3.79+0.51 3.79+0.51 3.92+0.28
4. Standing unsupported 3.92+0.41 3.92+0.41 3.83+0.64 3.96£0.20 4.00+0.00 4.00+0.00 4.00+0.00 4.00+0.00
5. Sitting unsupported 3.96+£0.20 4.00+£0.00 3.88+0.34 4.00+0.00 4.00+0.00 4.00+0.00 4.00+0.00 4.00+0.00
6. Standing with eye closed 4.00£0.00 4.00+0.00 3.96x0.20 4.00+0.00 4.00+0.00 4.00+0.00 4.00+0.00 4.00+0.00
7. Standing with feet together 3.96x0.20 3.83:0.56 3.92:0.41 3.92+0.41 3.92+0.41 3.92+0.41 3.880.45 3.92:0.41
8. Standing with one foot in front 1.54+1.25 1.96+0.95 1.58+1.06 1.79+1.25 1.50+1.32 2.04+1.08 1.50+1.18 1.46+1.25
9. Standing on one foot 2.58+1.35 2.58+1.18 2.54£1.32 2.67+1.17 2.29+1.12 2.25+1.15 2.17+1.17 2.54:+1.06
10. Turning 360 degree 3.33+1.10 3.33+0.82 3.25+1.15 3.46+0.88 3.54x0.93 3.46+0.83 3.50+1.02 3.63+0.88
11. Turning to look behind 3.58+0.72 3.83#0.38 3.29:0.69 3.54x0.59 3.79:0.51 3.75+0.61 3.67+0.64 3.7520.61
12. Retrieving object from floor 4.00£0.00 4.00£0.00 4.00+0.00 4.00+0.00 4.00+0.00 4.00+0.00 4.00+£0.00 4.00+0.00
13. Placing alternate foot on stool 3.17¢1.01 3.21+1.02 3.13+1.08 3.17+1.01 3.17£1.05 3.13£1.03 2.88:1.26 3.08:1.14

Total score 45.75£4.30 45.75+4.53 44.50+5.69 46.21+4.16 45.88+4.05 45.50+5.23 45.13:4.69 46.17+4.31
T1: Tester 1
T2: Tester 2
T3: Tester 3
T4: Tester 4

Table 3. Test-retest reliability of the PBS (n=24)

First test Second test 7 value p-value
Median (Min-Max) Median (Min-Max)
Testerl 46.00(33.00-52.00) 46.00(33.00-52.00) -0.45 0.65
Tester2 46.50(30.00-51.00) 46.50(28.00-52.00) -0.71 0.48
Tester3 45.50(25.00-52.00) 46.00(31.00-52.00) -1.06 0.29
Testerd 47.00(33.00-52.00) 47.50(33.00-52.00) -0.24 0.81
First test Second test ICC 95% CI
MzSD MzSD
Testerl 45.75+4.30 45.88+4.05 0.89 0.76-0.95
Tester2 45.75+4.53 45.50+5.23 0.93 0.84-0.97
Tester3 44.50+5.69 45.13+4.69 0.90 0.79-0.96
Tester4 46.21+4.16 46.17+4.31 0.91 0.80-0.96

M: Mean
SD: Standard deviation
ICC: Intraclass correlation coefficient

95% CI: 95% confidence interval Table 5. Intra-rater reliability of PBS (n=10)
Table 4. Inter-rater reliability of the PBS (n=24) 1 of second test 2™ of second test

s

ICC 95% CI

ICC 95% CI 1cC 95% CI Testerl 45.20+5.39 45.30+5.76 0.98 0.94-0.99
Tester2 45.00+7.24 45.20+6.70 0.99 0.99-0.99
PBS total score 0.91 0.84-0.95 0.93 0.87-0.96 Tester3 45.10+6.35 45.20+6.22 0.97 0.89-0.99
M: Mean Testerd 45.90+5.67 46.30+5.03 0.98 0.91-0.99
SD: Standard deviation M: Mean
ICC: Intraclass correlation coefficient SD: Standard deviation
95% CI: 95% confidence interval ICC: Intraclass correlation coefficient

95% CI: 95% confidence interval
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