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INTRODUCTION 

An electrogoniometric biofeedback posture corrective device that monitors and controls wrist 
range of motion within preset limits has recently been developed [1]. This device known as a Wrist 
Alignment Device (WAD) uses custom-made flexible-electrogoniometers [2] attached to a one-size-fit-
all glove. Together as a glove based unit it has widespread applications that potentially could have 
useful benefits within the office and clinical settings. As a device it could be used by any person 
suffering from loss of dexterity to the hand triggered off by a hand disability ranging from highly 
repetitive activities associated with work related upper limb disorders such as tendinitis, tenosynovitis, 
carpal tunnel syndrome etc to wrist fractures. This paper presents the results of an investigation into the 
effectiveness of the WAD within the office and clinical environment using finger and wrist tendon 
travel (TT) as functional outcome measures. 
 
METHODS 

Nine healthy subjects (aged: 23 – 30 years) participated in an office-activity investigation and 
an activity designed to promote hand-rehabilitation. The WAD prototype and custom-made flexible-
electrogoniometric-glove (FEG) were developed as a unit primarily to reduce extreme wrist-ulnar-
deviation, wrist-hyperflexion and wrist-hyperextension. Specifically, the WAD was designed and 
developed to control wrist range of motion within set limits by means of pre-setting the joint angle 
ranges prior to commencing measurements. Using both hands independently a 30-minute office-
activity-experiment was performed that consisted of data-entry, mouse-clicking-and-dragging, and 
mouse-scrolling executed one after the other. Subjects wore the FEG as three scenarios were tested; 
namely FEG-only, FEG-Splint, and FEG-WAD. Additionally, the subjects also performed hand-
rehabilitation-exercises that consisted of the following activities: wrist-flexion-and-extension-task, 
palm-open-and-close-task; and pinch-task. Each task was performed at the subject’s own pace.  

Subjects wore the instrumented FEG as finger and wrist joint motion data from both hands 
were collected and recorded at a sampling rate of 50Hz. TT measurements were derived from the joint 
motion data and based on equations developed by Armstrong and Chaffin [4]. Descriptive statistics and 
ANOVA were performed. 
 
RESULTS AND DISCUSSION 

There is a need to measure office-activities since it is an increasingly common component of 
personal injury litigation. Both hands showed larger overall TT for the FEG-only when compared with 
either FEG-Splint or FEG-WAD experiments. Wearing the splint reduced the overall TT by 24% and 
10% for the left and right hands while using the WAD further reduced the overall TT for the left and 
right hands by 51% and 42%. Both office-activity and hand-rehabilitation-exercise experiments 
showed higher flexor-digitorum-superficialis (FDS) TT when compared to the flexor-digitorum-
profundus (FDP) tendons. With respect to the hand-rehabilitation-exercise, the left hand mean (SD) TT 
for the FDS tendon and FDP tendon were 11108 (5188)mm and 9244 (4328)mm while the right hand 
mean TT (SD) for the FDS tendon and FDP tendon were 9225 (3441)mm and 7670 (2856)mm 
respectively. Of the three tasks mimicking the hand-rehabilitation exercise, the wrist-flexion-and-
extension-task produced the most TT. Thus, the WAD intervention has proven to be a suitable device 
that promotes a comfortable and non-restrictive neutral wrist posture measured in an objective and 
reliable manner.  
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