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PURPOSE: This study compared the effects of different intervention programs of resistance exercise, stretching, and physical therapy in
middle-aged women with nonspecific chronic low back pain.

METHODS: The study participants were middle-aged women with nonspecific chronic low back pain (n=31), divided into three
groups: resistance exercise (n=11), stretching (n=10) and physical therapy (n=10). They performed regular intervention thrice weekly

for 12 weeks. Parameters measured include body composition via impedance, lumbar extensor strength, and lumbar stabilizing muscle
strength.

RESULTS: There was a significant interaction between group (resistance exercise, stretching, and physical therapy) and time period (pre—
post) at 24°,36°, 48°, 60°, and 72° of lumbar extensor strength (p=.015, p=.040, p=.004, p=.009, p=.003, respectively), and a signif-
icant interaction between group and time at -135° (p=.022) and +180° (p=.013) for lumbar stabilizing muscle strength.

CONCLUSIONS: This study demonstrated that resistance training had a positive effect on chronic low back pain after 12 weeks of

intervention in middle-aged women with nonspecific chronic low back pain, with improvements in lumbar extensor and stabilizer
strength.
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Table 1. Characteristics of the participants

Variable REG(n=11) SEG(n=10) PTG(n=10) p-value
Age (yr) 48.0+59 52173 526+89 .308
Height (cm)  158.8+6.3 1552+4.6 156.7 £8.1 451
Weight (kg) 575157 56.7+8.1 545+44 549
BMI (kg/m?) 23.0£20 223+33 229+27 632

Values are presented as mean (standard deviation).
REG, resistance exercise group; SEG, stretching exercise group; PTG, physi-
cal therapy group; BMI, body mass index.
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Fig. 2. Lumbar stabilization strength measurement range.

Table 2a. Resistance exercise program
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Q5 QF3} +82 CENTAUR® 3-D Spatial Rotation Device
(BFMC, Germany) (Fig. 1)E o]-8-5}0] 243}tk 0°, +45° (Rt.), -45°
(Lt), +90° (RL), -90° (Lt), +135° (Rt), -135° (Lt.), 180° 2 87}4] H}ko.
2 245}9rFig 2. 2498 o7} Aol Sehae Al
zApsto] Rk Hohe| S aget 3 S Qs AAE frAlsHA st
Hom, A5 7202 505, 180%), 2H--(+905), ZF STHYRF
(+45%, +135%)] BHOPYel Tl RABIITE 24 A TS
aRsto] At roiapo Al HA| 292E Fro] FHA AR =
(rating of perceived exertion, RPE) 159] sl AAE &2 HE
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Type Intensity

Frequency

Time

RPE 11-13
HRmax 50%

Stretching exercise
Aerobic exercise

1. Hip extension
2. Torso flexion
3. Abdominal

4. Rotary torso
5.Leg press

6. Leg extension
7.Seated calf
8.Row

Warm-up

Main exercise

RPE11-13

9. Lumbar extension machine

Thera - Band exercise
-Seated ankle dorsi flexion
-Seated ankle plantar flexion
-Seated ankle internal rotation
-Seated ankle external rotation RPE11-13
-Standing hip flexion
-Standing hip abduction
-Standing hip adduction
-Standing hip extension

Stretching

Cool-down RPE8-10

1/day

10-15 reps,
2 set/day

10 reps/day

1/day

10 min
20 min

30 min

5 min

5min

- 386 | Dong-JinKim,etal. « Improving Lumbar Muscle Function in Chronic Low Back Pain
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Table 2b. Stretching exercise program
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Type Intensity Frequency Time
Stretching 1. Supine position
2. Supine position and raise one arm
3. Supine position and raise arms
4. Supine position and raise one leg
5. Dead bug exercise
6. Supine position and raise legs
7.Bridge
8. Supine position and alternate raise one leg RPE11-13 3/day 35 min
9. Supine position and leg external rotation
10. Quadruped position
11. Quadruped position and raise one arm
12. Quadruped position and raise one leg
13. Quadruped position and
cross raise one arm and one leg
14. Squat position
15. Lunge position
RPE, rating of perceived exertion; HRmax, heart rate max.

A 5 L2 T2 n]=FAE =055 (American College of  F-2J3t Z}o]7} Q1S 79~ t-§- t-test (paired t-test) & A5 .0, A
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Table 3. Changes in back extension strength from pre- to post-intervention

Variable

REG (n=11)

SEG (n=10)

PTG (n=10)

pre

post

pre

post

pre

post

Post-hoc

p-value
(interaction)

0° (Ibs)

12° (Ibs)

24° (Ibs)

36° (Ibs)

48° (Ibs)

60° (Ibs)

72°(Ibs)

31.8+11.9

59.1+£16.9

732%153

81.6+19.2

848+214

95.2+18.6

104.4+21.7

67.6+24.8%%*

99.5 +24.8***

117.1£15.3%*

128.1£29.9%**

137.0£33.5%*

149.8 £33.1%**

163.0+33.9%

448+21.8

69.3+26.9

88.1+33.1

93.8+354

101.4+36.7

104.8+35.7

116.0+34.6

60.0+£29.9

87.0+£35.8

98.2+35.7

109.2+36.6

1129+354

120.3+32.6

128.8+24.5

38.9+269

67.7+36.9

79.2+37.5

88.2+38.1

924+364

100.3+34.6

114.7+£33.2

592+154

95.2+19.2

109.0+£16.7%

1185+ 14.2*

123.5+14.3%

128.1£20.7*

1439+174

N/S

N/S

N/S

N/S

N/S

N/S

N/S

G=.915
T=<.001
GxT=.137
G=.951
T=<.001
GxT=.208
G=.985
T=<.001
GxT=.015
G=.960
T=<.001
GxT=.040
G=.949
T=<.001
GxT=.004
G=.684
T=<.001
GxT=.009
G=.610
T=<.001
GxT=.003

Values are presented as mean + standard deviation.

REG, resistance exercise group; SEG, stretching exercise gorup; PTG, physical therapy group.

*p<.05,%*p<.01,**p <.001, p-value was analyzed by paired t-test.

Table 4. Changes in lumbar stabilization muscle strength from pre- to post-intervention

Variable

REG (n=11)

SEG (n=10)

PTG (n=10)

pre

post

pre

post

pre

post

Post-hoc

p-value
(interaction)

0°(Nm)

+45° (Nm)

-45° (Nm)

+90° (Nm)

-90° (Nm)

+135°(Nm)

-135°(Nm)

+180° (Nm)

43.4+8.2

20.2+83

31.1£8.1

31.5+128

44.7+12.3

484+14.2

295+104

34.0+9.1

56.6+7.2%*

33.8+6.8***

453+8.6%

46.7 £11.5%*

59.6+12.7*

644+11.8%

44.7 £9.3%*

484+11.3%

49.0+£9.7

242+87

374+106

34.8+89

49.6+10.8

46.2+11.2

37.0+10.8

39.0+10.6

494+74

31.0+6.2

40.2+5.3

39.2+73

52.6+87

506+11.3

384+84

404+7.9

47.0x17.8

226+94

36.2+11.6

366+128

480+14.5

50.6+15.7

372119

40.6+10.7

544+6.7

27.0+4.2

414+6.3

436+8.1

57.6+8.2

60.6+8.6

374+79

41.0+£6.6

N/S

N/S

N/S

N/S

N/S

N/S

N/S

N/S

G=.841
T=.002
GxT=.090
G=.518
T=<.001
GxT=.098
G=.967
T=.002
GxT=.082
G=.680
T=.001
GxT=.180
G=.930
T=<.001
GxT=.060
G=.175
T=<.001
GxT=.174
G=.982
T=.024
GxT=.022
G=.903
T=.013
GxT=.013

Values are presented as mean (standard deviation).
REG, resistance exercise group; SEG, stretching exercise gorup; PTG, physical therapy group.
*p<.05,**p<.01, ***p <.001, p-value was analyzed by paired t-test.
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