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Background/Objectives: Impaired trunk control is one of the key problems in children with cerebral 
palsy (CP), which plays a crucial role in the achievement of developmental milestones such as sitting 
and walking. In contrast, clinical assessments to specifically identify the constraints on trunk control in 
children with CP are scarce. Therefore, a new scale was developed, the Trunk Control Measurement 
Scale (TCMS). The TCMS contains three subscales measuring static sitting balance, selective 
movement control and dynamic reaching in sitting position. The objective of this study was to 
examine the reliability, internal consistency and validity of the TCMS.   
 
Study design: Instrument development and validation study 
 
Study participants and Setting: Children with spastic CP (diplegia, hemiplegia, quadriplegia) were 
recruited from two special education schools and three private practices. The participants were able to 
sit without trunk and feet support for at least 30 minutes and were able to understand the test 
instructions. No surgical procedures were performed in the preceeding six months. Twenty-six 
children (mean age 11y 3mo, SD 2y, range 8-15y; n=11 GMFCS level I, n=5 level II, n=10 level III) 
were included. 
 
Materials/Methods: For interrater reliability, two testers scored each child independently. All 
children were re-examined within one to two weeks. To determine construct validity, the Gross Motor 
Function Measure (GMFM)1 was administered at the second test occasion. Reliability was determined 
by intraclass correlation coefficients (ICC) for the total TCMS and the subscales, and by Cohen’s 
(weighted) kappa values and percentages of agreement for each item separately. Cronbach’s alpha 
(internal consistency), standard error of measurement (SEM) and smallest detectable difference (SDD) 
were calculated. To evaluate construct validity, Spearman rank correlation coefficients between the 
TCMS and the GMFM were calculated. 
 
Results: Test-retest and interrater reliability for the TCMS total score (ICC) was 0.97 (95% CI 0.93-
0.99) and 0.98 (95% CI 0.95-0.99) respectively. ICCs for the different subscales ranged from 0.91 to 
0.99. Kappa and weighted kappa values ranged for all but one item from 0.45 to 1. Most percentages 
of agreement exceeded 80%. The SEM was 2.9% and 3.4%, and the SDD was 8% and 9.43% between 
raters and test-retest respectively. Cronbach’s alpha coefficients for the total TCMS and the subscales 
ranged from 0.82 to 0.94. Spearman rank correlation with the total GMFM was 0.88 and increasing 
coefficients were found with dimension B to E of the GMFM.   
 
Conclusions/Significance: Analysis of different psychometric properties supports the reliability and 
validity of the newly developed TCMS. This measurement scale gives insight into qualitative aspects 
of trunk control, and content and construct validity support its clinical value.    
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