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| Abstract |

PURPOSE: The aim of this study was to verify the effect
of trunk strengthening exercise using oscillation by comparing
trunk muscle thickness, as well as balance of healthy adults
during exercises performed with an oscillatory device and
non-oscillatory device.

METHODS: Twenty-two participants were randomly
assigned to one of two groups: the trunk strengthening exercise
using oscillation (TSEO) group (n=11) or the trunk strengthening
exercise using non-oscillation (TSEN) group (n=11). Subjects
in all groups performed the exercises three days per week for
6 weeks. All subjects performed four types of exercises: pull
over, seated twist, power push, and diagonal power plank.

Trunk muscle thickness of the rectus abdominis (RA), internal
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oblique (10), external oblique (EO), transverse abdominis
(TrA), and multifidus (MT) were measured with an ultraso-
nography. The balance ability were evaluated using the
Romberg test with eyes open, eyes closed, one-leg standing
test (OLST), and limits of stability (LOS). All tests were
performed before the intervention, as well as after 6 weeks and
8 weeks of exercises.

RESULTS: There was a significant difference of RA, 10,
TrA, and MT according to the main effect of the time (p<.05).
There was a significant difference of I0 and LOS according
to interaction effect between the time and group (p<.05).
CONCLUSION: As intended, the cyclic forces induced
by the oscillating device did increase trunk muscle thickness.
However, the effect was limited and significant only for the
I0 muscle. Combining trunk strengthening exercise with
oscillation appears to be more effective in improving dynamic

balance.
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Table 1. The general characteristic of subjects

Characteristics TSEO TSEN t p
Age (yrs) 20.81+1.77" 20.90+1.13 -.14 .89
Height (cm) 164+6.9 16745.7 -1.04 31
Weight (kg) 64.60+9.17 66.54+11.86 -43 .67
BMI (kg/m’) 24+3.64 23.824+4.20 .10 92
Dominant (Rt/Lt) 9/2 7/4

Male 3 5
Gender

Female 8 6

*Values are presented as mean = SD.

TSEQ: trunk strengthening exercise using oscillation, TSEN: trunk strengthening exercise using non-oscillation, BMI: body mass index.

Table 2. Exercise instruction

Order  Exercise Picture Starting position Performance
Initiate movement from your core,
y rolling your upper body up while
Lying flat on back, knees Eilling XCO® forward towards your
bent, legs slightly apart. ces- . ®
1 Pull over Hold XCO® with midline R0l back down, bringing XCO*
2-hand grip, raised above back 2'1bove your‘hé'zad agaii. .
head. Try (ilagonal variation by moving
XCO® from the upper right side
down past the left thigh and then
repeat on other side.
:;;XTH;Z‘ESSEI;E?egeXIdth Vigorously move XCO® frogl right
Seated and back straight. Hold o lef®t across the torso, keeping
2 twist XCO® with side endcap XCO" parallel to the ﬂoo‘r. Rotate
grip, elbows pulled in tight your upper body along with the
to torso. movement.
Push XCO® forward and away from
you.
Lying flat on back, knees Impact of the granulate on the
3 Power bent, legs slightly apart. endcap occurs only on the motion
push Hold XCO® with 2-hand away from the body, not on the
grip. return.
Roll upper body up and back down
again along with XCO® motion.
Quadruped position, braced
Diagonal Z)I:te(r)::lz daﬁ}ig(t)l;i;li/m Bend extended arm and leg and
4 power forward, the opposite leg bring together under the body, then
plank ’ return to start position (switch sides).

extended horizontally toward
rear.
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Table 3. Comparison between groups for duration of intervention application on trunk muscle thickness (unit: cm)

Follow up
Muscle Group Pre After 6weeks (2wks) F p
. b time 35.64 .00"

TSEO 93 + .17 1.3 £ .19 1.04 = .14
RA group .52 A48
TSEN 1.03 + 23 1.27 = 22° 1.13 £ 21 time*group 2.14 13
time 2.64 .10

TSEO 63 £ .12 62 + .12 .56 + .13
EO group 2.77 11
TSEN J1 £ 25 75 £ 21 62 £ 18 time”group .26 7
. b time 14.50 .00"

TSEO 87 + .22 1.08 + 24 75 £ 21%
10 group .03 .86
TSEN 99 + 23 95 + .20 79 = 21%° time*group 3.88 .03"
. b time 22.40 .00

TSEO 40 £ .1 .56 +£.11 35 + .10
TrA group 35 .56
TSEN 40 + .18 52+ .13 32 + 09 time*group 30 74
. time 10.35 .00"

TSEO 78 + .18 93 £ 29 .84 £ 90
MT group .23 .64
TSEN 72 £ .17 91 + 18" 83 + .15° time"group .15 .86

Values are presented as mean + SD.

RA: rectus abdominis, EO: external oblique, IO: internal oblique, TrA: transverse abdominis, MT: multifidus, TSEO: trunk
strengthening exercise using oscillation, TSEN: trunk strengthening exercise using non-oscillation.

* Significant difference compared with before intervention (p<.05).

b Significant difference compared with after 6 weeks (p<.05).

" p<.05.

Table 4. Comparison between groups for duration of intervention application on balance

Balance Group Pre After 6weeks Follow up (2wks) F p
time 221 12

Romberg  rgpo 1114 + 237 10.56 = 2.21 9.91 + 2.22
(EO) group 1.89 .19
(cm) TSEN  13.06 + 5.22 12.30 + 3.93 11.84 + 4.18 time*group 02 98
time 3.51 .05

Romberg 1gp0  14.06 + 4.62 12.05 + 2.80 11.40 = 2.79
(EC) group .61 45
(cm) TSEN 15.04 £ 7.27 13.70 £ 6.17 12.83 + 3.34 time*group .07 .90
time 1.61 21

OLST TSEO 33.40 + 11.98 30.80 + 9.85 32.03 £ 10.67
(cn) group .20 .66
TSEN 31.8 + 10.37 30.6 £ 7.68 28.74 + 6.64 time*group .68 51
. . time 12.66 .00

LOS TSEO  40.96 + 16.48 54.85 + 18.28 55.48 + 22.94
(sz) group 97 34
TSEN 54.85 + 18.28 57.20 + 15.01 60.20 = 16.57 time*group 3.75 .03"

Values are presented as mean = SD.

EO: eyes open, EC: eyes closed, OLST: one leg standing test, LOS: limits of stability, TSEO: trunk strengthening exercise
using oscillation, TSEN: trunk strengthening exercise using non-oscillation.

* Significant difference compared with before intervention (p<.05).

b Significant difference compared with after 6 weeks (p<.05).

* p<.05
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