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The Establishment of Hand Segment Surface area
Database Estimation Formula
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Abstract

The hand surface areas are very important
references in medical and industrial hygiene as
well as personal protective equipments (PPE)
application. The objective of this study is to
establish a hand segment surface area database
and develop an estimating formula for
predicting these values. This study extract the
hand segment surface area from an established
3D anthropometry databank and divide the hand
into 14 phalange segments and a palm segment
(metacarpal area, without phalange) and a PSA.
First, template method is used to identify the
anatomy landmarks 3D hand data. Then, the
triangular mesh area are sum up to derive the
segment surface area. Besides, six
one-dimensional hand measurements are
extracted from these 3D data also. These
measurements are used as predictor variables for
surface area. The results show that the average
hand surface area is 374.8 cmz, and standard
deviation is 60.0. cm” .The male average hand
surface area is 417.4 cmz, and standard deviation
is 38.3. cm®. The male average hand surface area
18 329.4 cmz, and standard deviation is 44.0 cm?’.
The stepwise regression shows that hand

circumference, hand length and palm length are



effective predictor for the hand surface
prediction. The adjusted R? is0.94 and shows the

model is acceptable.

Keywords: Hand surface area, Hand segment

surface area, 3D anthropometry
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