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Acute effect of jack-knife stretching: Focusing on spine flexion range of motion and
shear elastic modulus of hamstring muscles

Gakuto NAKAO"?, Yuji YAMANE"®, Keigo TANIGUCHI®, Masaki KATAYOSE?

Y Graduate School of Health Sciences, Sapporo Medical University

?Foundation for Rural Integrated Enterprises & Development (FRIEND), Lautoka, Fiji

®Department of Physical Therapy, School of Rehabilitation Sciences, Health Sciences University of Hokkaido
¥ Second Division of Physical Therapy, School of Health Sciences, Sapporo Medical University

The purpose of this study was to investigate the acute effect of jack-knife stretching, with focus on spine
flexion range of motion and the shear elastic modulus of hamstring muscles. Fifteen healthy male subjects
were measured under two different conditions (stretching condition, control condition). The finger-to-floor
distance (FFD), the shear elastic modulus (biceps femoris long head, semitendinosus, semimembranosus),
and spine flexion range of motion (thoracic angle, lumbar angle, pelvic angle) were measured and compared
before and after stretching. The FFD and anterior pelvic tilt increased significantly after stretching (p < 0.01)
and the shear elastic modulus of the hamstring was significantly decreased in all muscles after stretching
(o € 0.01). This study revealed that the shear elastic modulus of the hamstring is decreased by jack-knife
stretching. Furthermore, the increase in FFD and anterior pelvic tilt may be due to a decrease in the shear
elastic modulus of the hamstring.
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Figure 1. Jack—knife stretching posture

(left: starting position, right: stretching position)
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Figure 2. Changes in FFD pre and post stretching

FFD: Finger Floor Distance, pre: before stretching,

post: immediately after stretching

*: p < 0.01: significant difference between pre vs. post stretching.
Values are expressed as mean * SD (standard deviation).
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Figure 3. Changes in flexion ROM of the thoracic angle, lumbar angle, and pelvic angle pre and post stretching

flexion ROM: flexion range of motion, pre: before stretching, post: immediately after stretching
*:p < 0.01: significant difference between pre vs. post stretching. Values are expressed as mean + SD (standard deviation).
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Figure 4. Changes in shear elastic modulus of the biceps femoris, semitendinosus and semimembranosus muscle pre and post

stretching

pre: before stretching, post: immediately after stretching

*: p < 0.01: significant difference between pre vs. post stretching. Values are expressed as mean * SD (standard deviation).
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