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sports-specific physical 
performance tests are needed to 

assist in return to sport decisions.4

Test-Retest Reliability of the Closed Kinetic Chain Upper Extremity 
Stability Test in Gymnasts With and Without Upper Limb Pain

BACKGROUND
• Gymnastics requires significant muscular activity 

of the upper extremity in a closed kinetic chain 
position.1,2

• Gymnasts have a high injury rate, with 30% of all 
injuries occurring in the upper extremity.3,4 For 
physical therapists, sports-specific physical 
performance tests would benefit in the clinical 
decision process to return these athletes to 
gymnastics after upper limb injury.

• While the Closed Kinetic Chain Upper Extremity 
Stability Test (CKCUEST) has established reliability 
for other populations,5,6 evidence is limited in the 
female gymnastics' population in those with and 
without upper limb pain. 

OBJECTIVES
• The purpose of this study is to determine between 

day test-retest reliability of the CKCUEST in female 
competitive gymnasts with and without upper limb 
pain.

• It is hypothesized the CKCUEST will have excellent 
test-retest reliability in this population.

METHODS
• The CKCUEST was performed on a flat, firm 

surface. 

• To account for limb length differences, individuals 
began in a modified testing position with their 
hands directly underneath their shoulders (see 
Figure 1A).7

• The participant alternated touching two marks (see 
Figure 1B), 36 inches apart, for 15 seconds, 
followed by resting for 45 seconds.8 Three trials 
were performed.8

• A final score was calculated using the mean 
number of touches recorded over the three trials.8,9

Scores were normalized to the participant’s upper 
limb length.7 For between-day reliability 
assessment, gymnasts performed the CKCUEST 
during a follow up testing session one week later. 

• Intraclass correlation (ICC3,1) was used to compare 
scores across test days. using a two-way random 
effects model with absolute agreement and 
“average” unit. 

RESULTS

CONCLUSIONS
• The CKCUEST appears to be a safe assessment 

tool to perform on gymnasts with and without 
upper limb pain who are currently participating in 
gymnastics activities. 

• Our results indicate that the modified CKCUEST 
may be a reliable outcome measure to assess 
upper extremity performance in female 
competitive gymnasts with and without upper 
limb pain.
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• 18 female gymnasts (mean age of 13.8 years) 
participating in Level 6 gymnastics and higher 
were recruited for this study from two 
gymnastics clubs. Of those, 8 reported upper 
limb pain. 

• Results showed excellent test-retest reliability, 
with ICC=0.92, 95% CI=0.74-0.97, p<0.001.

Figure 1: Modified positioning for performing the CKCUEST. Starting 
position (1A) and execution of touch (1B).
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* In female gymnastics, the level of competition ranges from Level 0 
to 10, then terminates with the elite level. 

All scores calculated are normalized for upper extremity limb length. 

*
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TABLE 2. CKCUEST SCORES BY TEST DAY

TABLE 1. PARTICIPANT DEMOGRAPHICS 
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