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DIFFERENCES AND EFFECTS OF SIT-TO-STAND EXERCISES FOR
POSTOPERATIVE PATIENT WITH FEMORAL TROCHANTER
FRACTURE : A CASE STUDY.

Hiroaki YosHIDA', Takemi ONUMA', Hitoshi TAKAHASHI', Yasuhide NAKAYAMA®?

and Masahiro ABoO?

!Department of Rehabilitation, The Jikei University Daisan Hospital
’Department of Rehabilitation Medicine, The Jikei University School of Medicine
*Department of Rehabilitation, The Jikei University Hospital

Purpose: The purpose of this study was to examine the effects of sit-to—stand exercises with different
seat heights and foot positions in a single-case design on the power exertion and walking speed of patients
who have had a femoral trochanter fracture.

Methods: The participant was an 81-year—old woman who had had a femoral trochanter fracture (2
months after fracture and surgery). An ABAB single—case design was used. In addition to the usual exercises,
she underwent a stepping exercise during phase A and a sit-to—stand exercise with the side involved in the
fracture dominant during phase B. Both phases were conducted once a week for 3 weeks for a total of 12
weeks. The variables evaluated were ground reaction force of the sit-to—stand task (rate of force development,
peak value), gait speed, and results of the Timed “Up and Go” test.

Results: The rate of force development and the peak value of the fracture—involved side in the sit-to—
stand motion showed significant improvement in phase B2 compared with phase Al. The gait speed and
Timed “Up and Go” test results improved during phase B1 and B2.

Discussion: Our findings show that low—frequency intervention of sit-to—stand exercises with the setting
of movement environment and method improves the ground reaction force on the fracture-involved side
during sit-to—stand motion and the walking ability of patients who have had a femoral trochanter fracture.

(Tokyo Jikeikai Medical Journal 2021;136:69-75)

Key words : femoral trochanter fracture, sit-to—stand exercise, ground reaction force, gait speed, A Single-case ABAB design
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Fig.1. How to measure sit—to—stand task trial output
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A: The photograph shows the measurement scene of vertical ground reaction force (VGRF) of the sit-to—stand task. The participant
stands up from a 45—cm~high chair on a plantar pressure analysis device with her arms folded in front of her chest.

B: The graph shows changes in VGRF during the sit-to—stand task. The solid line is the value for the fractured side, the dashed line is
the value for the nonfractured side, and the dotted line is the value for both sides. The vGRF can be divided into a preparation phase
from the start of movement to being off the seat, a rising phase from being off the seat to the completion of the rise, and a standing
phase after the standing position has been stabilized. The rate of force development (RFD) in the preparation phase is the value
obtained by converting the amount of increase in VGRF during 90 milliseconds, when the rate of increase is maximum, into 1 second
and dividing it by the body weight. The peak vGRF in the raising phase is the peak value of vGRF after being off the seat.
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Fig.2. Choosing a practice for phase B
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............. Bilateral
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(@Height: 55cm
Symmetry

500 Involyed

(@Height: 45cm
Asymmetry

@Height: 55cm B
Asymmetry

A: Changes vGREF for sit to stand task due to differences in seat height and foot position
B: How to sit to stand exercise during phase B (@ Height: 55cm * Asymmetry)

A: Candidates for the sit-to—stand exercise in phase B were (D to @ , depending on the combination of 2 factors: seat height and foot
position. After looking at the vertical ground reaction force (VGRF) of each method, we adopted @ , which was the closest to the
waveform between the fractured and nonfractured sides, as the practice task in phase B.

The practice consisted of asymmetrical placement of the feet with a seat height of 55 cm.

B: The photograph shows the exercise scene during phase B.
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Table 1. Change of vertical ground reaction force and gait ability
Session Rate of Force Development Peak vertical ground reaction force Gait speed Timed “Up

Involved Uninvolved  Symmetry Involved Uninvolved ~ Symmetry (m/sec) and Go” test
(N/sec/kg) (N/kg) (sec)
Al 10.8 16.3 0.67 2.7 5.3 0.54 0.64 15.9
Bl 15.9 31.3 0.51 3.4 6.0 0.62 1.02 12.2
A2 12.0 26.2 0.47 4.3 6.4 0.66 0.99 11.7
B2 23.6 33.9 0.70 4.6 6.0 0.81 1.19 9.9

Mean values shown. Symmetry: Involved/Uninvolved
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Fig.3. Graphical display of changes of the vertical ground reaction force of fracture-involved side and gait ability
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A: Rate of force development (RFD) for fractured (involved) side; B: Peak vertical ground reaction force (vGRF) for involved side; C:

Walking speed; D: Timed “Up and Go” test (TUG).

Dashed lines indicate the celeration line. The results of repeated measures analysis of variance showed that the RFD and the peak
vGRF did not show significant improvement in phase B1 but showed improvement in phase B2 (p < 0.05). Walking speed and TUG
improved during phase B1, gait ability was maintained, and further improvement was observed during phase B2 (p < 0.05).
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