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[Abstract]

The purpose of this study was to determine whether unstable surface core exercise is more effective
than stable surface core exercise on improving functional movement and balance and reducing pain in
sedentary female workers with backpain. Participants were randomly assigned to an unstable surface
core exercise(UEG; n=10) or a stable surface core exercise(SEG; n=10) group. They participated in the
given exercise for 8 weeks. FMS, Y-Balance and VAS were measured before and after the participation
in exercise, which were subjected to a repeated-measures ANOVA. In the case of a significant
interaction between time and group, paired sample t-tests were conducted for a post hoc analysis within
each subject group. Results indicated that FMS of the UEG had a significant effect on HS (p<.0l),
ASLR (p<.05) and TS(p<.001), but not for other variables. YBT did not show a significant effect for
any variable (AT, PL, PM, TS), although the main effect of time was significant in both subject
groups. VAS had a significant effect only in the UEG(p<.001). Our findings indicate that compared to
SEG, UEG is more effective for improving functional movement and reducing pain, but not for

improving balance, in sedentary female workers with backpain.
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Table 1. The physical characteristics of subjects
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II. Methods

1. Subjects

o] A= CAl A|¥9] o] AL =AF 5 250] 9
ARt 25 T2 e Mested] 2AV} g 2092
tigoz obyA AAHolMe] Fo] 5 AITHSEG

Stable surface core exercise group)it E9HJ& X|A]
HE o] &3t &% ZTHUEG: Unstable surface core
exercise group) .2 -25to] 2} Aol 1094 7419
2 Yttt oAl 5742 (Table 1)1} Zo0,
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2. Measurement

2.1 Body composition

AlA] -2 BIA(Bioelectrical Impedance Analysis)
HAQl AlVdEEA71(Inbody 720, korea)E ©]&-5}o]
Alem), Alskg), AMAYH(fat mass) X T5F
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2.2 Functional Movement Screen
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Fol Wskd 08, §812 YAHOR 43
39 18, BARIES Boto] AYR0R 2% 4 oo
28, EQl 8x1900] 79 30| Zojzlti2L]. 2t

Al 59 EASS (Fig. )it 2o

Y, 0

re

Group(n) Age(yrs) Hight(cm) Weight(kg) Fat mass(kg) Muscle mass(kg)
SEG(10) 32.5+2.71 161.3+5.20 53.9+£4.53 14.8+2.52 21.1£2.01
UEG(10) 33.1£2.02 162.3+£3.47 56.3£7.25 15.2+3.80 21.9+2.27
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Fig. 1. Functional Movement Screen

2.3 Y-Balance Test

H o] =A 43 ZAAR= YBT(Y-Balance test
Kit, Inc., USAZE 83519t  YBT ZHAR=
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% 5ot (Medial Malleolus)7HA] tf2] Zolg 575t
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Table 2. Stable surface core exercise program
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(3 x Limb Length )

100

Fig. 2. Composite Score

2.4 Visual Analogue Scale
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3. Core Exercise Program on the Stable and
the Unstable Surface

(Table 2)2] QPdat A|x|BOA Q] To] LEma 2
(Table 3)9] =QM K|R|HOIAQ] 0] p-FLg 150
AN [24-251% A slol geigiont, # el
THOR 8 2T 29]2 9] 3027 AAISHIH:
| 22 e Rl Awss EASH
5087t XselQict 021 &% T2 I3H0] ke &

obt 2 P orlo x2

Phase Frequency Exercise Program Intensity Time
Warm-up 2 times/week 1. Dynamic stretching 10min
1. Plank 1-dweek
. 30sec x 3set
2. Bridge
. . . 60sec rest
Main . 3. Side bridge .
) 2 times/week . 30min
Exercise 4. Bird dog
. 5-8week
5. Curl up (1rep: paused 10sec)
50sec x 3set
6. Cobra
40sec rest
Cool-down 2 times/week 1. Static stretching 10min
Table 3. Unstable surface core exercise program
Phase Frequency Exercise Program Intensity Time
Warm-up 2 times/week 1. Dynamic stretching 10min
1-dweek
1. Swiss ball plank 30sec x 3set
2. Balance pad bridge 60sec rest
Main . 3. Balance pad side bridge .
Exercise 2 times/week 4. Balance pad bird dog 30min
5. Bosu curl up (1rep : paused 10sec) 5-8week
6. Bosu cobra 50sec x 3set
40sec rest
Cool-down 2 times/week 1. Static stretching 10min
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4. Statistical analysis

o At

E7|m2 78 SPSS Ver. 24.0& 0|85}

III. Results

1. The Effects of Unstable Surface Core Exercise

on FMS
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87710l oM AW Hol@E  $HS(<Ol),
ASLR(p<.05), TS(p<.001)= Atk X|7]7to] 2.013F A}
SRR FIP} Uepton, 294 AAY HoleE &
Solsb 5715t9itk(p<.001).

ODS, IL, SM, TSP, RS: Fo]L%= & Atint A]7]
2ol olat AlE LG Fabe UERA] QQIAIRE ODSE
A2lat 1L(p<.001), TSP(p<.05), RS(p<.05) Al7] Z1o]
Solat Afolt et

= FMSHQl % HS, ASLR, TSk 8%710] 291 %]
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rﬂ a4

Table 4. The Effects of Unstable Surface Core Exercise on FMS
Variables Groups Pre Post Effect F-values p
SEG 1.3+0.67 1.8+0.42 Group 202 658
0DS Time 23.838 .000
UEG 1.0+0.47 1.9+0.73 Group * Time 1.946 180
SEG 1.0+0.47 1.340.48 Group 5.236 .034°
HS . Time 43.200 .001™
UEG 1.140.31 2.0+0.47 Group * Time 10.800 004™
SEG 1.0£0.01 1.3+0.48 Group 3.429 .081
IL Time 21.429 001
UEG 1.0£0.01 1.7£0.48 Group * Time 3.429 081
SEG 2.0%0.66 2.240.42 Group 0.949 343
SM Time 2.922 .105
UEG 1.7£0.48 2.0.£0.94 Group * Time 0.117 736
SEG 0.4%0.51 1.4+0.84 Group 6.208 023
ASLR Time 107.557 .001*
UEG 0.7£0.67 2.4+0.51*% Group * Time 7.230 015~
SEG 0.240.42 0.4%0.69 Group 0.055 818
TSP Time 7.230 .015™
UEG 0.1+0.31 0.620.69 Group * Time 1328 264
SEG 1.140.31 1.4+0.51 Group 1.670 213
RS Time 7.714 012
UEG 1.4+0.84 1.7+£0.48 Group * Time 0.001 000
SEG 7.0£1.56 9.6+1.83 Group 2.231 153
TS Time 316.976 .001™
UEG 7.0£1.76 12.0+£2.21% Group * Time 31.610 001"

Values are mean£SD, SEG: Stable Surface Core Exercise Group, UEG: Unstable Surface Core Exercise Group,

DS:Deep Squat, HS: Hurdle Step, IL: Inline Lunge, SM: Shoulder Mobility, ASLR:Active Straight Leg Raise,

TSP: Trunk Stability Push-Up, RS: Rotary Stability, TS:; Total Score,
Two-way repeated ANOVA: “p<.05, “p<.01,

Significant difference between pre and post:

“"p<.001

#p<.001.
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Table 5. The Effects of Unstable Surface Core Exercise on YBT

Variables Groups Pre Post Effect F-values p
SEG 65.8+4.73 67.1£4.33 Group .001 977

AT Time 89.165 .001*
UEG 65.5+3.30 67.301£2.94 Group * Time 2320 145
SEG 70.3+3.88 72.4+3.83 Group 036 .852

PL Time 114.766 .001™
UEG 70.6£4.32 72.8+4.56 Group * Time 062 806
SEG 62.1%4.33 63.2+3.91 Group 719 408

PM Time 24.381 .001™
SEG 81.9+7.01 83.7£7.18 Group .007 933

TS Time 75.879 .001™
UEG 81.815.96 84.316.62 Group * Time 2078 167

Values are mean£SD, SEG: Stable Surface Core Exercise Group, UEG: Unstable Surface Core Exercise Group,

AT: Anterior ,
Two-way repeated ANOVA: "“p<.001

2. The Effects of Unstable Surface Core Exercise

on YBT
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3. The Effects of Unstable Surface Core Exercise
on VAS
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PL: Posterior Lateral, PM: Posterior Medial, TS; Total Score

IV. Discussion
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Table 6. The Effects of Unstable Surface Core Exercise on VAS

Variables Groups Pre Post Effect F-values p
SEG 5.1£0.87 4.0+£0.81 Group 6.228 .023"
VAS Y Time 102.316 .001™
UEG 4.810.91 2.3+1.25 Group * Time 15.474 001

Values are mean£SD, SEG: Stable Surface Core Exercise Group, UEG: Unstable Surface Core Exercise Group,
VAS: Visual Analogue Scale, Two-way repeated ANOVA: "p<.05, " p<.001

Significant difference between pre and post: #p<.001.
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