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The Effect of Lumbar Stability Exercise Program on Sedentary Life Female,
Lumbosacral Region Angle, Muscular Strength, Physical Fitness and Pain Scale

Ji-Sun Oh', Dong-Gyun Choi’, Yeon-Soo Kim"*

'Department of Physical Education, Seoul National University, Seoul, ZDepartment of Physical Education, Kyung Hee University, Seoul,
Institute of Sport Science, Seoul National University, Seoul, Korea

The purpose of this study is to evaluate the effect of lumbar stabilization exercise on lumbosacral region angle,
lumbar strength, lower muscle strength, physical fitness, and low back pain of sedentary women. Twenty females
who spend more than 6 hours a day as sedentary at working were recruited. The subjects were assigned to two
different groups which are exercise group (n=10) and non-exercise group (n=10). Exercise program was consisted
with Swiss ball and lumber stability exercise, and it was performed 60 min/day and 3 times/wk for 8 weeks. Two-way
analysis of variance was conducted to analyze experimental data. As a result, there was no significant difference
between groups in lumbar lordosis angle and lumbar sacral angle. However, Isometric lumbar extension strength,
isokinetic knee flexion and extension peak torque in angular velocity were significantly different between groups,
and the pain was reduced. To conclude, this study identified the effectiveness of lumbar stabilization exercise on
lumbar muscular, strength, Sargent jump, sit and reach test and reduced pain.
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Table 1. General characteristics

. Exercise group Control group
Variable (n=10) (h=10)
Age (yr) 35+2.56 30.20+2.7
Height (cm) 156.704+3.20 163.90£3.93
Weight (kg) 55.90+6.17 56.10+5.99
Body fat (%) 28.30+4.64 25.90+4.80
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Table 2. Exercise program
Stage Time/frequency Program ETC

Warm-up 10 min Stretching 3 times/wk
Main exercise 40 min Swiss ball exercise: basic bouncing, pelvic tilt, pelvic circle, ball reverse 1 Set 10 rep

bridge, supine bridge one leg dips, hip lifting and knee bending, sitting

on a ball and marching, ball crunch, arching, leg tilt, ball bridge, side

stretching

Lumbal stabilization: superman, leg lifting in prone position, arm lifting in

prone position, quadruped arm/leg raise, bridge, bridge and leg lifting,

bow position
Cool-down 10 min Stretching

rep: repetition.
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Table 3. The result of variable analysis about angle according to existence and nonexistence of exercise

Angle Time CG EG Source F Sig

Lumbar lordosis angle Pre 33.60+£9.49 40.80+13.42 Group 2.52 0.130
Post 31.304+9.83 37.90+11.35 Time 1.14 0.299

Group xtime 0.02 0.903

Lumbosacral angle Pre 8.60+3.75 8.70+2.41 Group 1.45 0.244
Post 7.00+1.16 9.104+3.38 Time 0.45 0.510

Group xtime 1.26 0.277

Sacral angle Pre 34.60+11.37 39.40+£8.20 Group 0.50 0.490
Post 35.204+11.01 35.40+8.04 Time 0.44 0.515

Group xtime 0.81 0.381

Values are presented as meanzstandard deviation.
CG: control group, EG: exercise group.
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Table 4. The result of variable analysis about isometric lumbar extension muscle strength according to existence and

nonexistence of exercise

Angle Time CG EG Source F Sig
0° Pre 52.904+28.50 49.904+19.91 Group 14.01 0.001*
Post 50.70+23.19 119.704£20.15 Time 38.21 0.000%**
Group xtime 43.35 0.000%**
12° Pre 74.404£33.25 65.20428.13 Group 3.27 0.087
Post 72.30+23.83 118.30+23.34 Time 13.88 0.002+*x
Group xtime 16.27 0.001**
24° Pre 84.60+30.79 80.904+26.48 Group 3.97 0.062
Post 92.60+28.43 133.604+21.03 Time 16.09 0.001#*x
Group xtime 8.73 0.008#**
36° Pre 99.80+33.03 84.20+27.65 Group 1.80 0.197
Post 99.00+32.64 145.30+23.34 Time 21.52 0.000%**
Group xtime 22.68 0.000%**
48° Pre 107.30£40.61 94.80+27.14 Group 1.48 0.239
Post 106.90+33.84 151.004+28.63 Time 15.84 0.001#x
Group xtime 16.29 0.001%*
60° Pre 117.60£27.36 107.50%£29.65 Group 0.75 0.397
Post 123.90+46.16 155.80+28.89 Time 10.40 0.005%
Group xtime 6.15 0.023+
72° Pre 136.50£37.19 122.10£17.82 Group 0.302 0.589
Post 143.30+37.87 171.20+18.53 Time 16.75 0.001#*x
Group xtime 9.59 0.006**

Values are presented as meanzstandard deviation.
CG: control group, EG: exercise group.
*p<0.05, **p<0.01, ***p<0.001.
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Table 5. The result of variable analysis about isokinetic knee joint flexion and extension peak torque according to existence

and nonexistence of exercise

Variable Angle Time CG EG Source F Sig
Extension 60° Left Pre 106.10£26.21 85.00£16.13 Group 1.52 0.234
Post 109.90+31.20 108.30+£16.75 Time 7.32 0.014
GroupXtime 3.79 0.067
Right Pre 104.90+30.26 82.20+23.11 Group 0.61 0.444
Post 102.70+£30.72 108.20+24.06 Time 5.08 0.037%
GroupXtime 7.13 0.016+*
180° Left Pre 67.40+17.88 51.60+£9.95 Group 1.63 0.218
Post 69.50+23.51 67.00+15.26 Time 8.74 0.008x%x
GroupXtime 5.05 0.037*x
Right Pre 64.80+16.08 51.50+11.18 Group 0.74 0.400
Post 66.70+20.29 68.40+17.52 Time 8.94 0.008%
GroupXtime 5.69 0.028+*
Flexion 60° Left Pre 48.70+16.43 41.10+£15.06 Group 0.17 0.683
Post 52.40+14.20 64.50+8.75 Time 19.79 0.000%x
GroupXtime 10.46 0.005%*
Right Pre 43.10+£13.27 41.50+£12.36 Group 1.04 0.321
Post 53.20+16.75 66.10+14.59 Time 28.63 0.000%x*
GroupXtime 4.99 0.038+*
180° Left Pre 37.40+8.29 31.20+7.76 Group 0.017 0.898
Post 39.60+9.61 44.90+7.55 Time 31.35 0.000%xx
GroupXtime 16.40 0.001**
Right Pre 36.00+8.15 32.30+8.08 Group 0.09 0.757
Post 40.00+10.99 45.90+9.06 Time 17.23 0.001%x
GroupXtime 5.18 0.036%*
Values are presented as meanzstandard deviation.
CG: control group, EG: exercise group.
*p<0.05, **p<0.01, ***xp<0.001.
6. 25 olMat 25 Al M W3 = #
a5 A3 5o WE AP #IE HY oy o] At E FHA LS = 54 94 LR
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strength), % & AJ(standing on one leg), LA F-2(sit up), 2 _%EZLEEHO] QAxH 7 Eoﬂ/\i 7} Q9o 28, A|g
(side step), S22 WEJ7|situp and sop)oll ] At ol S o) 37 H FEE FaA m}b A& Slsin
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Table 6. The result of variable analysis about isokinetic knee point flexion and extension total work according to existence

and nonexistence of exercise

Variable Angle Time CG EG Source F Sig
Extension 60° Left Pre 517.30+158.70 312.30+104.40 Group 4.03 0.06
Post 515.80+181.89 512.00+£72.87 Time 9.61 0.006+**
Group xtime 9.90 0.006**
Right Pre 493.30+155.74 388.20+126.00 Group 0.43 0.523
Post 490.10+178.63 515.00+133.05 Time 5.45 0.031#*x
Group xtime 6.03 0.024*x
180°  Left Pre 1,214.80+343.18 859.40+155.28 Group 3.13 0.094
Post 1,219.30+408.53  1,110.40+293.86 Time 6.43 0.021%x
Group xtime 5.98 0.025%*
Right Pre 1,219.90+339.48 905.90+198.71 Group 2.63 0.123
Post 1,192.60+360.48  1,111.30%£275.62 Time 2.52 0.130
Group xtime 4.29 0.053
Flexion 60° Left Pre 274.90+109.67 236.40+80.30 Group 0.00 0.954
Post 290.20+93.58 333.00+£57.94 Time 15.38 0.001#*x
Group xtime 8.12 0.011%x
Right Pre 241.20+£95.71 239.80+76.27 Group 2.63 0.123
Post 286.40+127.22 311.70+£92.18 Time 2.52 0.130
Group xtime 4.29 0.053
180°  Left Pre 601.30+274.58 569.90+202.84 Group 0.32 0.579
Post 698.20+219.37 832.20+166.34 Time 23.68 0.000%**
Group xtime 5.02 0.038**
Right Pre 597.00+248.99 565.00+174.95 Group 0.430 0.520
Post 730.00£274.90 879.20+161.95 Time 28.79 0.000%**
Group xtime 4.73 0.043+
Values are presented as meanzstandard deviation.
CG: control group, EG: exercise group.
*p<0.05, **p<0.01, ***p<0.001.
Table 7. The result of variable analysis about pain according to existence and nonexistence of exercise
Time CG EG Source F Sig
Pre 5.10+£4.82 6.70+0.823 Group 0.665 0.426
Post 5.00£3.27 3.00+£1.054 Time 9.625 0.006+**
Group xtime 9.156 0.008**

Values are presented as meanzstandard deviation.
CG: control group, EG: exercise group.
*xp<0.01.
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Table 8. Physical fitness according to exercise

Variable Time CG EG Source F Sig

Grip strength (ka) Pre 24.20+4.89 24.00+4.35 Group 0.01 0.928
Post 25.60+4.88 25.40+6.26 Time 4.08 0.058

Group xtime 0.00 1.000
Standing on one leg (s) Right Pre 43.20+30.57 53.40+£37.17 Group 5.40 0.032+
Post 36.30+24.46 95.70+57.09 Time 3.71 0.070
Group xtime 7.16 0.015%

Left Pre 46.60+39.44 57.10+39.09 Group 2.39 0.139

Post 27.70+30.50 66.10+43.98 Time 0.52 0.482

Group xtime 4.10 0.058

Sit-up (n) Pre 38.50+13.67 26.20+12.21 Group 2.54 0.129
Post 38.80+9.48 34.90+14.19 Time 3.67 0.071

Group xtime 3.20 0.090
Sargent jump (cm) Pre 44.20+6.81 33.20+8.43 Group 4.88 0.040%

Post 36.40+6.92 33.70+6.52 Time 17.25 0.001#*x
Group xtime 22.29 0.000%**

Side step (n) Pre 19.10+£4.33 16.90+1.85 Group 1.12 0.305
Post 18.50+3.70 17.90+2.33 Time 0.14 0.717

Group xtime 2.17 0.158

Sit and reach (cm) Pre 20.10+£7.75 17.20£5.16 Group 0.32 0.578
Post 19.90+9.32 19.30+4.64 Time 4.61 0.046+
Group xtime 6.75 0.018+

Sit up & stop (s) Pre 55.40+49.04 36.50+28.08 Group 0.08 0.778
Post 42.50+21.81 53.70+24.34 Time 0.14 0.711

GroupXtime 6.93 0.017

Values are presented as meanzstandard deviation.
CG: control group, EG: exercise group.
*p<0.05, **p<0.01, ***xp<0.001.

AR skl Kim 579 A4 2584 1179&
qFog g AfoAs 257 A2E AX T AAH oz
Bt 56.53% =& ST FA 0° 82.33%, 12° 72.22%,
24° 58.45%, 36° 52.93%, 60° 51.64%, 72° 43.53%2] o]
S7HATL HiskiT.

B Ao L 48°8 A 98k (°, 12°, 24°, 36°, 60°, 72°0) A
85 o] AR FofsHA ST H ol AA 4F
I @ 8 FA 2250 fidsS ANHOEN F
8 I Ao Aol o FEW] Bzl ot

QA 9] ZAHe| 9|3t 2 Bol A7) A TS

X =2 A%S giksts EAJof”

Ao by ol FAH WA 429} 5}A| ]
%

WS 9E B4 98S gl Bk
_"

22 | CHBtATZO|SHS|R]

< A7 23 8577k Swiss ball, 857 43} 25
2] sk o9 eud S5 2 FYsHA I
1 A2 et wehd S o] 22 4 A2
3z o9 3] 28 ol SFHolok 3P 2utE A=
Swiss ball, 85 Y3} 25 Z2IUS HHstolop T AR
AR ol 2 @ ARE £ W SWE A 22
857k Swiss ball, 85 QM3 253} A P L5< WY}
T, 32 94 S %

i r_lo
rlo

oo

=

ool
3
ol
ik
N
-4
I
olN
N
ST".)
Jo 1
&
o
N,
dpe
N,
o>
ek
o
b
19 i
Mo ole
off I

2 AN AALES 25| 28.30%+4.64%, T4
Atho] 25.90%4.80%2 A A RAFV2] 35-394
25346 15K 22 S22 08 & Aot wE H|gto g Ueto
o 2 AtollA 22 AR} 52 AAISKL Sl &5 Aol
A vgto 2 vehdh o) Hu 579 243 dx8ta 9o



°xY 9. 2% oryol

Mo

S Z2OYo) Y WY oy RNEY 2%, 29

o, 24 HEE Fag e 24 adS st itk

B A4 o2l SERTo] AH 24.0044.35 kg, AHE
25.40+6.26 kg0 2 WA G A ZAFY 35-394) 9] 26.4+5.59
ke¥} v wate] Wt Bl 355(228-289)0] SFEA
o, S 4077+ EFHTOl 2620£122130) A ARE
3490£14.19382 =9l AP Ay 2AY 35-394)7}
24.1+10928]0| 22 FFHT} 28 228 Yehyon 357
(20.1-30.5)°1 4 155(38.1 o)) o2 Fo] FAE . o
of Q7 Yo & Fo]7l= EFATO] AP 17.20£5.16 em,
AE 1930:4.64 cmP ZUAE AP RAFVY] 35-394
13.9+8.19 cm®} ¥]W5te] FFRETH B9k 353(123-189)]
A 258(190-233)0. 2 Eo] FAHUT AR ol
L 9% Atto] AMA 33204843 cm, AL 33.70£6.52 cmE
Lee™o] & 79] 3k Aol of A A 7|2 30th 25.63+6.41
cmBETh F& AO0F Yyt AJEATLE &5 o]
A 16.90£1.853], AL o] A] 17.90+2.333] 2 Lee™ 9] Ao
A9} gkt Al o A 71EA] 30t 303744663 et BHA
Uepgt & dFollA SE 4o7]7], ghot fE $oR 73

7, AR golF)E FA% A Hue Fgov
o), Aol= Agle FUT Al Buch ) b
A7 g uSo] $U 4FvY

o o] 33} 2ol &
gt 43 Haste] W2 A9
ALY HA BEE ¢ f?_ A
To= ol 8% &Y BE

2 A7
H2A Agst= F9 AQo0A Slol 8F A} EFS
Kim*'¢] Ao §94 o] HA g2 AR e
ou} T2 ATEAE FAA7, ZATEo] F4 Hlow,
ol & AFolA Fa4e tESh= oot S de= #3)7]
7t T4 ARAY BHEY 2 AR A
AAZFo| FESAY IS5 AHSsHA] o #HE Y
T2 Fe, A 1‘1]3’— °]%° %?‘%*é ol FF= et

SFE T Qs R
A A A
02 AR il 93 A

=74 7l “?‘O}E Z7HA &
=, o]t ezt A7)k x]_x_za]t‘rj az:AA

AZ2E Aot} &5 A Hol= AFA7HY] 4

sl duk gl Aol & Uehfm &2 AlA7A, AE Y

7 UEHH o #2343 259 984S B Qi
5. 859 w3

Kang3} Choi™ RH R 584 278 & diAFO 2 3 637

‘g,

2,
lu)

™
Al
e
ox
N, ofN
o
D)
(95 )
(US)
oH
fijo
L
o
|o
U
o0
-N
=
=2
ik
Ho
oft

AR F F5 Ag7h 54804 1485 0= raste A AL
2 FY3E Zpolof a7t Itk B
E A1 AT Visual Analogue Scale 0|43+ 4 E5
=9 Wt A= ARl 6.70£0.823& YERR U Swiss
ball, Q8 OFAS} =03 AT 3.00£1.0542H QB

Fa5He 24 4T 4ol 517 24 289 B 2
N5& GHAYBORN Hiol HAAL $5HE FLAA
5FAel 9FL 1A Ao BT

AEHoE B ATIHE A% AT 25 T2IYo
R4 ISt Yo7 Slof 2R2Z) JFS vIRA 4%
ow ol Yo HAG Lil7} olFolAA e AOE My
93 4% 20| FAHOZ foshl Ao S8
V59 B4, ARG B, §39 FAE et ol

Swiss ballZ} Q@5 ot43} 252 A ALste= 01])‘6M]71|
ol tgFoH AY 44 9 F3, &7 g9 AL E
A7l Ego| He g™ Z2a8os nEEojof

rp Azka,

=
[¢)

°l9l

Conflict of Interest

No potential conflict of interest relevant to this article was

reported.

References

1. Statistics Korea. Economically active population survey.
Dagjeon: Statistics Korea; 2016.

2. Salmon J, Tremblay MS, Marshall SJ, Hume C. Health risks,
correlates, and interventions to reduce sedentary behavior in
young people. Am J Prev Med 2011;41:197-206.

3. Lee JS, So YS, Kim MJ, Moon SJ, Jang SD, Kim YI.
Effects of the lumbar stabilization exercise on scoliosis, local
muscle area, VAS and muscle function in female university
students. Exerc Sci 2011;20:61-70.

4, Cho SW, Shim SY, Nam SN. The effect of body
composition, pulmonary function, and physical fitness in
sedentary office worker by exercise. J Korean Soc Living
Environ Syst 2012;19:336-43.

5. Bu KH, Oh TY. Effects of visual information on joint
angular velocity of trunk and lower extremities in sitting and

354 A[1= 2017 @ 23



JS Oh, et al. The Effect of Lumbar Stability Exercise Program on Sedentary Life Female, Lumbosacral Region

Angle, Muscular Strength, Physical Fithess and Pain Scale

10.

11.

12.

13.

14.

15.

16.

17.

squat motion. J Korean Phys Ther 2015;27:89-95.

. Jeong UC, Sim JH, Kim CY, Hwang-Bo G, Nam CW. The

effects of gluteus muscle strengthening exercise and lumbar
stabilization exercise on lumbar muscle strength and balance
in chronic low back pain patients. J Phys Ther Sci 2015,
27:3813-6.

. Lee HK, Cho YH, Lee JC. The effect of improve the waist

flexibility, the waist muscular strength and the waist balance
which grafted in William & Mckenzie exercise with swiss
ball. J Korean Soc Phys Med 2013;8:479-87.

. Heo MY, Kim K, Hur BY, Nam CW. The effect of lumbar

stabilization exercises and thoracic mobilization and exercises
on chronic low back pain patients. J Phys Ther Sci
2015;27:3843-6.

. Yang KH, Kim NK, Kim YS, et al. Lumbar spinal instability

and its radiologic findings. J Korean Neurosurg Soc 2000,
29:78-86.

Wang JM, Kim DJ. Assessment of the spinal pain using
visual analogue scale (VAS). J Korean Soc Spine Surg
1995;2:177-84.

Badics JA. American College of Sports Medicine: health and
physical activity reference database. Choice Curr Rev Acad
Libr 2008;46:657-8.

Jespersen M, Potvin AN. The great body ball handbook.
Blaine: Productive Fitness Publishing; 2000.

McKenzie RA. Prophylaxis in recurrent low back pain. N Z
Med J 1979;89:22-3.

Kim BG, Yi SJ, Kang JD, Park RJ. Difference of lumbar
lordosis in patients with low back pain and controls. J
Korean Soc Phys Ther 2000;12:185-90.

Jackson RP, McManus AC. Radiographic analysis of sagittal
plane alignment and balance in standing volunteers and
patients with low back pain matched for age, sex, and size: a
prospective controlled clinical study. Spine (Phila Pa 1976)
1994;19:1611-8.

Sung PS. A compensation of angular displacements of the hip
joints and lumbosacral spine between subjects with and
without idiopathic low back pain during squatting. J Elec-
tromyogr Kinesiol 2013;23:741-5.

American College of Sports Medicine. ACSM's guidelines for

24 | CHBtATZO|5HS|R]

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

exercise testing and prescription. 8th ed. Indianapolis: Amer-
ican College of Sports Medicine; 2008.

Lee KK, Pak JY. The effects of elastic band, Swiss ball,
lumbar stabilizing exercise on weight distribution, lumbar
strength and pain degree in middle-aged women with chronic
lower back. Korea J Sports Sci 2010;19:1155-65.

Park SY, Lim DC, Jeon KK. Effects of exercise pattern on
lumbar extension strength and balance in patients with
chronic low back pain. Korean J Exerc Rehabil 2011;7:227-37.
Kim GD, So 1Y, Han GS. Effects of rehabilitation training on
lumbar extension strength, ratio of lumbar flexion/extension
and VAS in HNP group & DDD group among LBP patients.
J Coach Dev 2013;15:77-86.

Sato K, Mokha M. Does core strength training influence
running  kinetics, lower-extremity stability, and 5000-M
performance in runners? J Strength Cond Res 2009;23:133-40.
McGill S. Low back disorders: evidence-based prevention and
rehabilitation. Champaign: Human Kinetics; 2002.

Ministry of Culture, Sports and Tourism. Korean physical
fitness survey. Sejong: Ministry of Culture, Sports and
Tourism; 2015.

Hu FB, Li TY, Colditz GA, Willett WC, Manson JE.
Television watching and other sedentary behaviors in relation
to risk of obesity and type 2 diabetes mellitus in women.
JAMA 2003;289:1785-91.

Lee CH. A study on the determination of criteria for physical
fitness and obesity factors in Korean adults. Korean J Phys
Educ 2003;42:629-37.

Kim SB. Effect of manual adjustment and gym-ball exercise
on sEMG, Cobb’s angle, VAS, flexibility, and strength in
elderly women with low back pain symptom [dissertation].
Seoul: Kyung Hee University; 2012.

Song RY, Ahn SH. Effect of lumbar stabilization exercise on
back pain, physical fitness, sleep, and depression in
middle-aged women with chronic back pain. Korean J Adult
Nurs 2008;20:269-79.

Kang JI, Choi H. The effect of pelvic stability exercise
program on pain and hip joint of patients with chronic low
back pain involving sacroiliac joint pain. J Digit Converg
2013;11:331-8.



