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INTRODUCTION 

To compare performance on the clinical unimanual tasks that are commonly 
used to assess manual dexterity to a more objective, functionally relevant 
and quantifiable bimanual dexterity paradigm.   
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How do we use our two hands to control an object(s)? 

• Impaired upper extremity and hand 
function are major debilitating factors for 
the performance of activities of daily 
living (ADL) in aging and disabled 
populations.  

• Approximately 54% of ADL’s involve 
bimanual tasks [1].  
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We are using both hands more often than only one hand. 

Dominant hand controls limb trajectory, and 
non-dominant hand controls limb position. 
 --- “Dynamic dominance” 

How can we measure hand function? 

• Two cylinder-shaped force/torque transducers 
• The magnet embedded inside can create 

resistance. 

• Unimanual task measurements 
• Behavioral assessment (i.e. time, # of blocks) 

 A more specific and mechanistic 
assessment is needed 

Clinical unimanual tasks 
1. BBT: With a precision grip, transfer 

as many blocks from one side of a 
box to the other while passing over a 
middle barrier in 60 seconds.  

2. CRT: Rotate a nickel 180° degrees, 
ten times as fast as possible using 
only the thumb, second and third 
digits. 

3.  LRT: Rotate a standard combination 
lock ten time as fast as possible 
using only the thumb and second 
digit. 

Bimanual task 
• Separate the upper and lower halves of 

the device that were held together by 
an 8N magnetic force  

 
• Four trials: 

1. Manipulating with dominant hand 
2. Manipulating with non-dominant 

hand 
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RESULTS 

• BBT:  the mean number of 
blocks transferred 

• CRT, LRT: the mean time to 
complete 10 turns 

 

Data Analysis 

DISCUSSION 

Bimanual performance task  

Box and Block Test (BBT) 

Coin Rotation Test (CRT) Lock Rotation Test (LRT) 

Biomechanical measures of bimanual task 

Performance on the clinical tests and the functional bimanual task 
were related.  

• Performance of 
CRT with the 
dominant hand 
was significantly 
related to MT 
when the dominant 
side was the 
manipulating limb. 
(RH: r=.515, 
p=.01, LH: r=.477, 
p=.04).  

 
• MT and the scores 

of LRT when using 
the dominant hand 
were significantly 
correlated (RH: 
r=.395, p=.05, LH: 
r=.624, p=.01).  
 

 Our bimanual task measure has potential to be a more 
comprehensive measure of manual dexterity than current clinical 
measures of dexterity.  
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When the dominant hand is the 
manipulating limb:  

• Bimanual task performance 
clearly correlated well with 
commonly used functional 
unimanual tasks (CRT, LRT). 

• We also found the significant 
correlation between grip 
strength and MT. 

 Since the magnet resistance was applied to the transducers in the 
bimanual task measurement, participants needed to generate enough grip 
force to lift the upper transducer. Therefore, we need to consider both force 
modulation and manual dexterity when we study bimanual task 
performance. 

ADLs 

Bimanual task measurement device 
(“Gripper”) 

Simultaneous, time-series 
measurement of grip/load force of 
both hands 
 

Correlation Analysis: Pearson correlation analysis was used to examine 
relationships between each score of clinical unimanual tasks and MT of the 
manipulating limb  (p<.05) 
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Correlation between movement time in bimanual task performance and unimanual clinical tasks scores 
 

The relationship between maximum grip strength  
and movement time in bimanual performance task 

Subjects 
(N = 30, 13-M, 17-F) 

20.7 ± 2.2 yrs 

Edinburgh  
Inventory [2] 

LH  
(n=12, 4-M, 8-F) 
20.7 yrs ± 3.4 yrs 

RH  
(n=18, 9-M, 9-F) 

20.8 ± 0.8 yrs 

Clinical unimanual tasks 
(BBT, CRT, LRT, 3 trials for each) 

Bimanual tasks 
(256 Hz, 4 trials for each hand) 

Grip strength 
(Uni/bimax, each hand) 
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Clinical measures of manual function 
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