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Biomechanical Analysis of Sitting Up from a Lying Posture in Stroke
Patients

Seung-Kyu Park, Dae-Jung Yang, Jung-Il Kang, Jun-Hee Lee, Jong-Hyeouk Yoon
Department of Physical Therapy, Graduate School, Sehan University

Purpose: This study was conducted in order to suggest an effective method of daily life movement training for stroke patients
by comparison and analysis of the biomechanic characteristics of sitting up from a lying posture in stroke patients and healthy
elderly participants.

Methods: Fifteen stroke patients and 15 age-matched elderly participants were included in the study. The movement of
sitting up from a lying posture was divided into three stages, and the differences in muscle activity in the sternocleidomastoid
(SCM), rectus abdominis (RA), external oblique (EO), and rectus femoris (RF) during the movement were analyzed.

Results: Subjects in the experimental group showed slower speed than those in the control group. In the neck joint, the
change of angle in movement showed a larger decrease at all stages in the experimental group than in the control group;
the movement also decreased in stages | and Il in the upper trunk joint. The movement also showed a statistically significant
decrease in stage Il in the lower trunk, pelvic, and hip joints. The SCM showed higher activity in the control group than in the
experimental group, showing a statistically significant difference; the RA showed high activity in the experimental group. The
RF showed higher activity in the control group than in the experimental group, showing a statistically significant difference.

Conclusion: From the results obtained above, increasing movements in the neck, pelvic, and hip joints and strengthening of
lower body muscles are required in order to improve the ability for getting up from a lying posture in stroke patients.
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Table 1. General characteristics of subjects

) Control Experimental
Variable t p*
group group
Sex (male/female) 7/8 8/7 -0.354  1.000
Age (yr) 60.13£3.09  6060%+3.85 0366 0.283
Height (m) 159.93£395 16140%+3.73 1.044 0991
Weight (kg) 60661558  61.80%+501 0584 0534

Values are presented as number or mean=standard deviation.
*Independent t-test.
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Table 2. Comparison of time required during supine to sit transfer

(unit: sec)
) Control Experimental
Variable t p*
group group
Phase | 0.78%0.28 201=%0.70 6.241 0.0007
Phase Il 0.84=%0.15 0.87%0.40 0.302 0.766
Phase Il 1574030 2.1£062 2.996 0.0077
Total phase 3.19+0.56 491£1.05 5610 0.000*

Values are presented as mean £ standard deviation.
*Independent t-test, 'p<0.01, p<0.001.
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Table 3. Comparison of motion in sagittal plane during supine to sit

transfer (unit:)
Control Experimental .
group group &
Neck  Phase | 8093%+13.16 573%£3.01 -21.581 0.000°
Phase Il 755341952 327+199 -14.258 0.000°
Phase Il 6074228  293%153  -4413 0000°
uT Phase | 2233+488  540+320 -11236 0000
Phase |l 7931349 3.661+247 3462 0002"
Phase Il 10.00£4.16  11.67%5.15 0975 0338
LT Phase | 460%+352  427%£345  -0262 0.795
Phase Il 8931421 587+3.14  -2947 0.006"
Phase Il 22.93£8.13 19.00+474  -1619 0.117
Pelvic  Phase |  220£190  1.87%141 -546  0.589
Phase Il 1353485 3134242 7430 0.000°
Phase Il 2067586 2327%7.16 1.088 0.281
Hip Phase | 247177 287%223 0217 0.830
Phase Il 1360%+735  400%267  -4756 0.000°
Phase Il 23.67£868 2273660  -0332 0.743

Values are presented as mean=standard deviation.
UT: upper trunk, LT: lower trunk.
*Independent t-test, ' p<0.01, Tp<0.001.
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Table 4. Comparison of muscle activity (root mean square) (unit: mV)

Control Experimental N

group group &
SCM 31.804+229 2021+146 -16.489 0.0007
RA 800191 15.98+1.00 14.332 0.000"
EO 7.66£2.54 803+2.04 0432 0430
RF 2541067 1.52£0.30 -5.389 0.000"

Values are presented as mean=standard deviation.

SCM: sternocleidomastoid, RA: rectus abdominis, EO: external oblique,
RF: rectus femoris.

*Independent t-test, 'p<0.001.
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