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Aims: 
Computer typists are exposed to postural risk factors such as prolonged wrist ulnar deviation, which may contribute to the development of typing-related musculoskeletal disorders (Serina et al., 1999).  Since the left wrist typically displays less ulnar deviation than the right while typing (Serina et al., 1999), and it has been observed that the right thumb is used to strike the spacebar much more commonly than the left (Baker et al., 2007), the difference in spacebar usage could be contributing to the difference in wrist posture.  Therefore, the present work examined the hypothesis that spacebar design can affect wrist posture through a process of 1) locating the natural resting position of the thumb on the keyboard, 2) designing a new spacebar to accommodate that location, and 3) experimentally comparing typing wrist posture between the new spacebar design and a traditional design.

Methods: 
To find the natural resting position of the thumb on the keyboard, twenty touch-typists held their palms approximately three inches over the keyboard, and placed the four fingers of their right hands on the home row.  With a neutral wrist posture and without looking, the typists relaxed their hands, and lowered their palms onto the keyboards.  75% of thumbs missed the conventional spacebar, instead landing towards the palmrest.  This suggested that the conventional spacebar was not in the ideal position for neutral posture, and is too far from the palmrest.  The effect is that these users must reach to actuate the spacebar, resulting in wrist ulnar deviation.

To address this, a double-wide spacebar that extended toward the palmrest by an extra 19 mm was built.  Ten touch-typists then completed a standardized typing task on two otherwise identical keyboards: one with the alternative spacebar and another with the conventional spacebar.  Electrogoniometers (Greenleaf Medical Wrist System) were used to measure bilateral wrist posture during the task.  Users were instructed to use the lower edges of the alternative spacebar as they typed.
Results: 
Compared to the conventional spacebar, the alternative design reduced right wrist deviation by 3.2 degrees (p<0.05).   No significant difference in the left wrist posture was found.  Subjectively, participants preferred the alternative spacebar. 
Conclusion: 
Keyboard spacebar design has a significant effect on right wrist posture. Spacebars that extend closer to the palm can reduce right wrist deviation while typing.  The implication is that by better matching the spacebar strike location to the relaxed hand, keyboard designers have the possibility to reduce postural risk factors associated with typing-related musculoskeletal disorders.
References:
Baker NA, Cham R, Cidboy E, Cook J, Redfern MS: "Kinematics of the fingers and hands during computer keyboard use," Clinical Biomechanics 22(1):34-43, 2007.
Serina ER, Tal R, Rempel D: “Wrist and forearm postures and motions during typing,”

Ergonomics 42(7):938-51, 1999.

Keywords:  postures and physical exposure, computer work, upper limb

