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Analysis of maximal manipulating force with
the work simulator :
Difference of gender and handle type

Katsuyuki Shibata, Munehiro Ikuta, Seiji Nishimura
Shinichiro Bishago, Atsushi Takaoka, Tomoji Miyamoto
Yukie Hasegawa, Noriko Miyagawa, Masaharu Suzuki

Yoshikiyo Kaneda, Toshio Teranishi, Miki Tanaka

Ryou Otogawa, Motonori Murata

ABSTRACT

The purpose of this study was to investigate the relationship between various types of
handles and different forces generated by the hand and arm using the work simulator (BTE
WS-20). The work simulator was used to measure the maximal force of 105 young normal
subjects consisting of 52 males and 53 females. The handles consisted of pinching, cylin-
drical grasping, spherical grasping, pulling, pushing, and steering-wheel types. The results
showed that the patterns and proportions of the forces were about same among the sub-
jects. However, the overall magnitude of maximal force output was significantly lower in
the females than males. Specifically, the force of the pinch and grip in females was 52 to
58 % of that of males, while their pushing, pulling, and rotating force was 67 to 75% of
that of males. These findings demonstrate that handle type and gender are factors that af-
fect the force generated by the hand and arm. This will be replicated in studies involving
the handicapped and elderly.



