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Reliability and Concurrent Validity of Korean Version of the
Trunk Control Measurement Scale (K-TCMS) for Children with

Cerebral Palsy
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'Department of Physical Therapy, Daegu Health College, Daegu; Department of Rehabilitation Therapy, Graduate School of Hallym University,

Chuncheon, Korea

Purpose: This study was conducted to develop a Korean version of the trunk control measurement scale (TCMS) and examine the reli-
ability and concurrent validity of the K-TCMS in children with cerebral palsy.

Methods: Subjects for the study were 23 children with cerebral palsy (CP)(mean age: 84.70 months) recruited from one CP clinic. For the
interrater and test-retest reliabilities, four raters (A, B, C, D) measured the K-TCMS two times using video clips with an interval of two
weeks. For the concurrent validity, the Korean version of the gross motor function measure (K-GMFM) was chosen. Inter-rater reliability
and test-retest reliability of the three K-TCMS subscale (static sitting balance, dynamic sitting balance and dynamic reaching) scores and
the total scores were investigated using the intra-correlation coefficient (ICCs;). Spearman's correlation coefficient (r) was calculated to

investigate the concurrent validity.

Results: The inter-rater reliability of the K-TCMS subscales and total scores were all high (ICCs,1 =0.968-0.992). For the test-retest reli-
ability, ICC51=0.827-0.962. The concurrent validity between the K-TCMS's total and three subscale scores and K-GMFM's total score

were r=0.600-0.667.

Conclusion: The results suggest that the K-TCMS can be used in clinical and research settings as a standardized tool for CP children. The
K-TCMS might be also useful for selecting treatment goals and planning interventions for children with cerebral palsy.

Keywords: Trunk control measurement scale (TCMS), Reliability, Validity
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Table 1. General characteristics of the sample (N=23)

Variable
Age (month) 84.70 (45.79)
Sex
Boy 13 (56.52)
Girl 10 (43.48)
GMFCS levels
| 11 (47.83)
I 5(21.74)
I 7(30.43)
CP types
Spastic 21(91.30)
Dyskinetic 2 (8.70)

Values are n (%), GMFCS: gross motor function classification system.
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Table 2. The 1st and 2nd test scores of the K-TCMS (N=23)

JKPT

1st test scores of the K-TCMS

Rater A Rater B Rater C Rater D
M1 (SD) M2 Range M1 (SD) M2 Range M1 (SD) M2 Range M1 (SD) M2 Range
SSB 12.26 (4.76) 13 0-16 12.48 (4.83) 13 0-17 12.74 (4.60) 14 0-17 12.74 (5.06) 12 0-17
DSB 5.39 (4.90) 5 0-17 6.87 (6.00) 6 0-20 7.87 (6.88) 6 0-26 7.26 (6.15) 6 0-21
DR 448 (2.81) 5 0-10 457 (2.69) 5 0-10 457 (2.61) 5 0-10 461(2.82) 5 0-10
Total 22.13(11.21) 23 0-42 23.65 (9.69) 22 0-41 25.22 (12.88) 23 0-53 24.61(12.90) 25 0-47
2nd test scores of the K-TCMS
Rater A Rater B Rater C Rater D
M1 (SD) M2 Range M1 (SD) M2 Range M1 (SD) M2 Range M1 (SD) M2 Range
SSB 12.65 (4.71) 14 3-20 13.04 (5.11) 15 3-20 13.04 (4.88) 15 3-20 13(5.12) 15 3-20
DSB 6.65 (5.72) 6 0-17 7.30(6.81) 5 0-22 7.61(6.67) 6 0-20 7.43 (6.91) 5 0-21
DR 4.43 (3.05) 4 0-10 4.39(2.87) 5 0-10 461 (2.94) 5 0-10 457 (3.17) 5 0-10

Total 23.74(12.39) 25 3-43

24.74(10.75) 23 3-48

25.26 (13.48) 24 3-48 25.00 (14.13) 25 3-51

M1: mean, SD: standard deviation, M2: median, K-TCMS: Korean version of trunk control measurement scale, SSB: static sitting balance, DSB: dynamic sitting balance,

DR: dynamic reaching.

Table 3. Inter-rater reliability for the K-TCMS assessed by 4 raters (N=23)

1st Inter-rater reliability test 2nd Inter-rater reliability test

ICGs 95% Cl ICCs 95% Cl
SSB 0.989 0.978-0.995 0.992 0.986-0.996
DSB 0.980 0.962-0.990 0.981 0.964-0.991
DR 0.984 0.970-0.993 0.968 0.939-0.985
Total 0.979 0.961-0.990 0.990 0.980-0.995

K-TCMS: Korean version of trunk control measurement scale, SSB: static sitting
balance, DSB: dynamic sitting balance, DR: dynamic reaching, ICC: intraclass cor-
relation coefficient, CI: confident interval.
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Table 4., Test-retest reliability for the K-TCMS assessed by 4 raters (N=23)

Jooyeon Ko and Jeewoon Jung

Rater A Rater B Rater C Rater D
ICG1 95% Cl ICGs 95% Cl ICGr 95% Cl ICG3 95% Cl
SSB 0.882 0.721-0.950 0.923 0.818-0.967 0919 0.810-0.966 0.908 0.784-0.961
DSB 0.942 0.863-0.975 0.827 0.591-0.926 0.953 0.890-0.980 0.947 0.876-0.978
DR 0.938 0.855-0.974 0.908 0.784-0.961 0.894 0.750-0.955 0.902 0.768-0.958
Total 0.952 0.887-0.980 0.940 0.858-0.974 0.970 0.929-0.987 0.962 0.911-0.984

K-TCMS: Korean version of trunk control measurement scale, SSB: static sitting balance, DSB: dynamic sitting balance, DR: dynamic reaching, ICC: intraclass correlation

coefficient, Cl: confident interval.

Table 5. Concurrent validity between K-TCMS and K-GMFM (N=23)

K-GMET—KTMS SSB DSB DR Total score
Lying & rolling 0.663" 0.461* 0.572* 0.622*
Sitting 0.637* 0.446" 0.602* 0.612"
Crawling & kneeling 0.667" 0.467* 0.623" 0.639"
Standing 0.600" 0.496" 0.663" 0.634
Walking, running, jump 0.405" 0.478" 0.624" 0.534"
Total score 0.599" 0.506" 0.671" 0.639"

K-TCMS: Korean version of trunk control measurement scale, SSB: static sitting
balance, DSB: dynamic sitting balance, DR: dynamic reaching, K-GMFM: Korean
version of gross motor function measure.

*p<0.05.
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(Korean version of trunk control measurement scale, K—TCMS)
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