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Effect of Existence and Height of Object Handles on Human Body in Lifting-up Motion

Yuki Oonishi”, Koichiro Naminohira® and Masahiko Fujimura”
YDepartment of Rehabilitation, Matterhornrehabilitation Hospital
“Tnstitute of Health Sciences, Faculty of Medicine, Hiroshima University

The purpose of this study was to survey the effect of object handles on the human body through compari-
sons of the change of human muscle activity of low back, upper limb and lower limb and the change of human
posture in individual lifting-up motions with/without the handles. In this study, fifteen healthy university stu-
dents (men) were selected as the test subjects.

The induction muscles were six ones on right side of human body: lumbar paraspinal (LP), gluteal muscle
(GM), biceps femoris (BF), rectus femoris (RF), vastus medial (VM) and pectoral major (PM). The mass of a
heavy object was set to 10% of a subject’s body weight. Three types of positions of human hands to hold a box
were as follows: the bottom of box (Type I), the handles installed at both sides of box 16cm (Type II) and 0.5cm
(Type III) away from its bottom, respectively. The start of lifting-up motion was defined as the time when the
heavy object was released from the floor and also the completion of lifting-up motion was defined as the time
when the height of acromion became same as that during static standing in human. After full-wave rectification
of the obtained waveform, the electromyographic analysis was to implement the regulation based on the
amount of human muscle activity at maximal isometric voluntary contraction. Interval analysis was set from
the start to the completion of lifting-up motion and then, an average value in lifting-up motions of four times
was calculated except the first time and the last time. Time to perform one cycle lifting-up motion was re-
garded as 100% and was divided into four equal phases. The first interval was specified for the 1st phase whose
mean integrated value was computed.

As a result, there was a difference in the changes over time for all muscle action potentials depending on
the position of human hands in lifting-up motion. The interval of approx. 25% after the start of motion showed
an especially great difference. Therefore, lifting the box with the high-position handles held by human hands
may be able to reduce the load on the human body because the risk of injury rises due to the great load on the
lumbar region at the beginning of lifting-up motion. The existence of object handles affected the LP, BF and
PM, and the height of those also influenced the GM, BF, RF and VW. From the result of the joint angle changes,
it was proved that the hip joint flexion angle was greatly affected by the existence and height of handles and as
well as the knee joint flexion angle.

(JJOMT, 58: 270—275, 2010)
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