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Background
•  Upper Extremity Functional Capacity Evaluation (UE-FCE) is a performance-

based measurement composed of several tests.
•  Typical UE-FCE tests consist of multiple repeated trials.
•  A Short Form (SF) UE-FCE is more efficient and beneficial for both patient and 

observer.
•  SF UE-FCE has been found reliable compared to the regular protocol in healthy 

subjects yet has not been assessed in patients.

Aim
•  Compare SF UE-FCE protocols (one or two trials) with a regular UE-FCE 

protocol (three trials for hand grip strength, pinch strength and Purdue 
Pegboard Test (PPT) and four trials for Complete Minnesota Dexterity Test 
(CMDT).

•  Assess the measurement properties of the most concise UE-FCE.
 •  Test-retest reliability.
 •  Construct validity.

Methods
Participants
•  Adult outpatients visiting the department of rehabilitation medicine UMCG.
•  Complaints of the hand, wrist and/or forearm, diagnosed as (non)specific 

complaints of the arm, neck and shoulder (CANS).
•  No other medical conditions causing considerate disability.
•  Meeting the Physical Activity Readiness Questionnaire (PAR-Q) criteria.

Measurements
•  UE-FCE (see Figure 1):
 •  Hand grip strength: E-Link (Jamar) hand grip dynamometer (3 trials).
 •  Pinch strength (key, palmar, tip): E-Link pinch meter (3 trials).
 •  Fingertip dexterity: Purdue Pegboard Test (3 trials).
 •  Hand and forearm dexterity: Complete Minnesota Dexterity Test (4 trials).
 •  Overhead lift: 5 attempts to reach maximum weight (1 trial, no shortening).
 •  Overhead work (1 trial, no shortening).
•  Questionnaires: demographics and for validity testing.

Figure 1 UE-FCE tests, from left to right: hand grip and pinch strength, fingertip 
dexterity, hand and forearm dexterity, overhead lift, overhead work.

Procedure
•  Shortened protocols not tested separately, but derived from the data of the 

regular protocol.
•  UE-FCE was conducted twice (1 to 3-week interval).

Statistics
•  Comparison between SF and regular protocols: Intraclass Correlation 

Coefficient (ICC) (≥0.90).
•  Test-retest reliability of the most concise protocol: ICC (≥0.70).
•  Construct validity: pre-defined hypotheses.
 •  54 on the strength of the association of FCE tests with other construct 

variables (questionnaires).
  •  pain and/or upper extremity function.
  •  overall functioning and quality of life.
 •  10 on known-group differences.

Results (preliminary research data)
•  Measurements have been completed in 39 patients.
 •  Age (years, mean ± SD): 43.2 ± 15.2.
 •  Sex: male n=13 (33%), female n=26 (67%).
 •  Diagnosis: specific CANS n=17 (44%), nonspecific CANS n=22 (56%).
 •  Employment: employed n=28 (76%).

Shortened protocol
•  Hand grip strength tests: ICCs ranged from 0.96 to 0.99 (1 versus 3 trials).
•  Pinch strength tests: ICCs ranged from 0.95 to 0.98 (1 versus 3 trials).
•  Fingertip dexterity: ICCs ranged from 0.96 to 0.98 (2 versus 3 trials).
•  Hand and forearm dexterity: ICCs ranged from 0.93 to 0.94 (2 versus 4 trials).

Test-retest reliability
•  See Table 1.

Table 1 Test-retest reliability of the most concise protocol

ICC
Hand grip strength (1 trial) (left/right, pos. 1-5) 0.88-0.95
Pinch strength (1 trial) (left/right, key/palmar/tip) 0.78-0.90
Fingertip dexterity (2 trial) 0.62 (dominant)

0.82 (non-dominant)
Hand and forearm dexterity (2 trial) 0.64 (dominant)

0.72 (non-dominant)
Overhead lift 0.87
Overhead work 0.76

Construct validity
•  See Table 2.

Table 2 Selection of construct validity outcomes

Hand grip 
strength

Fingertip 
dexterity

Hand and 
forearm 
dexterity

Overhead 
lift

Association of FCE tests with other construct variables (Pearson correlations)
QuickDASH -0.34 -0.19 0.28 -0.52
PRWHE -0.31 -0.26 0.14 -0.42
PDI -0.31 -0.19 0.11 -0.54
RAND-36 mental health 0.17 0.04 -0.06 0.29
Known-groups
Difference male/female M>F M=F M=F M>F

Conclusion
•  For all UE-FCE tests an SF protocol is reliable in patients with CANS.
 •  Hand and pinch grip strength: 1 trial protocol.
 •  PPT and CMDT: 2 trial protocol.
•  Test-retest reliability is good for the majority of SF UE-FCE tests.
•  Construct validity seems sufficient, especially for overhead work.

Clinical messages
•  SF UE-FCE instead of a longer regular protocol can be used in clinical practice.
•  SF UE-FCE saves time (15-20 minutes compared to regular UE-FCE) and effort.
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