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| Abstract |

PURPOSE: This study aimed to compare the effects of pain
level, lower back pain dysfunction level, psychosocial level,
hip abductor strength (HAS), number of positive lumbar
instability tests, and dynamic balance (DB) by applying
lumbar stabilization exercises according to the presence or
absence of gluteus medius muscle weakness in chronic lower
back pain (CLBP) patients with lumbar instability.

METHODS: Thirty-five CLBP patients with lumbar
instability were divided into the gluteus medius weakness
(n=18) and gluteus medius non-weakened (n = 17) groups

using the gluteus medius manual muscle test. Intervention
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applied conservative physical therapy and lumbar stabilization
exercises to both groups that lasted three times a week for four
weeks. To compare the intervention effects, the quadruple
visual analog scale (QVAS), the Korean version of the
Oswestry disability index (K-ODI), fear-avoidance beliefs
questionnaire (FABQ), HAS, lumbar instability tests positive
response counter (LIC), and DB were measured.
RESULTS: Significant differences were shown for QVAS,
K-ODI, FABQ, HAS, LIC, and DB for both groups pre- and
post-intervention (p <.05). Compared to the gluteus medius
weakness group, the gluteus medius non-weakened group
showed a significant difference (p <.05) in the changes in
QVAS, K-ODI, FABQ-W, FABQ-total, and HAS.
CONCLUSION: In CLBP patients with lumbar
instability, having gluteus medius weakness was less effective
in improving lumbar stabilization exercise than gluteus
medius non-weakness regarding pain level, lower back pain
dysfunction level, psychosocial level excluding physical
activity, and hip abductor strength. Therefore, additional
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olalof| A OFA] HEZ-o] U2 Z}n = 10) & 1479 thAkA} A}S) A 4=2(fear-avoidance beliefs questionnaire, FABQ),
7 getsolch A0 ke AN B0l F 3890 EHE M 2el(hip abductor strength, HAS), 2]

| Assessed for eligibility (N = 52) I

Screening test (n = 14)
Lower back pain level (£ 2) (n = 4)
Lumbar instability test (< 2/5) (n = 10)

Pretest (n = 38)
(QVAS, K-ODI, FABQ, Hip abduction strength, LIC, Dynamic balance ability)
|
| Gluteus medius manual muscle test |

v v

Gluteus medius weakness group Gluteus medius non-weakened group
m=19) m=19)

[ |

|

Intervention
Conservative physical therapy
+
Abdominal draw-in maneuver + Lumbar stabilization Ex
(75 min, 3 times a week, 4 weeks)
v v
Drop out (n = 1) Drop out (n = 2)

v v

Post-test (n = 35)
(QVAS, K-ODI, FABQ, Hip abduction strength, LIC, Dynamic balance ability)
v v

Data collection and analysis (n = 18) Data collection and analysis (n = 17)

Fig. 1. Consort flowchart of the study. QVAS; quadruple visual analog scale, KODI; Korean version of Oswestry disability
index, FABQ; fear-avoidance beliefs questionnaire, LIC; lumbar instability tests positive response counter.
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Start position

End position

Contents

Curl up - The subject lies down, bends his knees,
points his chin toward his chest, lifts his shoulders
off the mat, and holds it for 10 seconds.

Dead bug — The subject lies down, bends the hip and
knee joints to 90 degrees, extends both arms
perpendicular to the ground, and lifts and holds both
arms alternately for 10 seconds.

Side flank with knee flexion — The subject lies on
his side, bends his knees and elbows to 90 degrees,
lifts his upper body and holds it for 10 seconds, and
does the same on the other side.

Bird dog — In a four-legged position, the subject lifts
one arm so that it is parallel to the vertical axis of
the body and holds it for 10 seconds, then does the
same on the other side.

Bridge — The subject lies down, bends the knees,
supports both arms on the floor, lifts the pelvis, and
holds it for 10 seconds.

Fig. 2. Lumbar stabilization exercise (Week 1).

Start position

Contents

End position

Curl up - Week 1: In the exercise position, extend
both arms, place your hands on your knees, roll up
your torso, and hold for 10 seconds.

Dead bug — The subject lies down, bends the hip and
knee joints to 90 degrees, extends both arms
perpendicular to the ground, and holds both legs
alternately extended for 10 seconds.

Side flank with knee flexion — In the position for
performing the week 1 exercise, the subject lifts the
upper body and buttocks and holds them for 10
seconds, then performs the same on the other side.

Bird dog — In a four-legged position, the subject
straightens and lifts one leg so that it is parallel to
the vertical axis of the body and holds it for 10 seconds,
and does the same on the other side.

Bridge — The subject lies down, bends the knees, places
both hands on the chest, lifts the pelvis, and holds
it for 10 seconds.

Fig. 3. Lumbar stabilization exercise (Week 2).
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Start position End position Contents

Curl up - Week 2: In the exercise position, place both
hands on your chest, roll up your torso, and hold for
10 seconds.

Dead bug — Week 2: In the exercise position, raise
the arm on the opposite side of the lowered leg and
hold it for 10 seconds. Do the same on the other side.

Side flank with knee flexion — Week 2: In the exercise
position, keep the upper arm stretched perpendicular
to the torso for 10 seconds and do the same on the
other side.

Bird dog — Week 2: In the exercise position, lift the
arm opposite the straight leg and hold it for 10 seconds,
then do the same on the other side.

Bridge — The subject lies down, bends the knees and
extends both arms perpendicular to the ground, lifts
the pelvis and holds it for 10 seconds.

Fig. 4. Lumbar stabilization exercise (Week 3).

Start position End position Contents

Curl up - Week 3: In the exercise position, hold both
hands behind your head, roll up your torso, and hold
for 10 seconds.

Dead bug — In the same position as the 3rd week
exercise, add 0.5 kg dumbbells and sandbags to both
hands and ankles and hold them for 10 seconds. Do
the same on the other side.

Side flank with knee flexion — Week 3: In the exercise
position, lift the upper leg and hold it for 10 seconds,
then do the same on the other side.

Bird dog — In the same position as the 3rd week
exercise, add 0.5 kg dumbbells and sandbags to both
hands and ankles and hold them for 10 seconds. Do
the same on the other side.

Bridge — In the 3rd week exercise position, add a loop
band between the distal parts of both femur and hold
it for 10 seconds.

Fig. 5. Lumbar stabilization exercise (Week 4).
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Variable (Units) GMWG (n = 18) GMNWG (n = 17) e p
Gender (Male/Female) 4/14* 8/9 2.394 122
Age (years) 4944 + 11.84° 4535 + 12.39 979 335
Height (cm) 160.47 + 8.85 167.06 + 7.69 -2.344 025
Weight (kg) 63.06 = 13.02 6529 + 14.52 -479 .635
Pain side (Right/Left/Both/Center) 5/8/2/3 3/7/4/3 1.206 752
LIT (negative/positive)
Test 1 1/17 0/17 972 324
Test 2 6/12 6/11 015 903
Test 3 117 1/16 .002 967
Test 4 3/15 5/12 .805 369
Test 5 15/3 11/6 1.588 208
LIT 3 8 9
(Number of positive 4 10 5 4.701 .095
results for 5 tests) 5 0 3

Numbers, "Mean + standard deviation, GMWG: gluteus medius weakness group. GMNWG: gluteus medius non-weakened group,

LIT: lumbar instability tests, Test 1: prone instability test, Test 2: passive lumbar extension test, Test 3: posterior-anterior mobility

test, Test 4: straight leg raising test, Test 5: age.
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Table 2. Comparison of the effects of pain level, lower back pain disability level, psychosocial level, hip abduction strength,
lumbar instability positive response counter, dynamic balance ability according to lumbar stabilization exercises

between GMWG and GMNWG

F

Variable (Units) GMWG (n = 18) GMNWG (n = 17) t G x T Effect size
Pre 496 + 75 496 + 81 -019
VAS Post 2.53 + .64 2.10 + .90 1.619
Q 4.998' 76
(cm) Change 243 £ 61 2.86 + .53 22236
t 17.040* 22.403"
Pre 2346 + 6.39 24.58 + 6.64 -508
KODI Post 16.79 + 5.51 15.69 + 6.06 565
. 6.557" 87
(%) Change 6.67 + 2.16 8.89 + 2.94 -2.561°
t 13.120* 12,467
Pre 15.67 = 4.46 1547 = 3.64 142
Post 10.56 + 4.00 971 + 3.35 679
FABQ-PA (score) 1.073 35
Change 511 + 1.88 577 + 1.86 -1.036
t 11.564* 12.813"
Pre 22,67 + 8.93 2141 + 781 A42
FABQ-W Post 17.17 + 7.80 1412 + 7.17 1.202
4.786" 74
(score) Change 5.50 + 2.55 729 + 229 -2.188"
t 9.153"* 13.162*
Pre 3833 + 11.31 36.88 + 10.35 395
FABO-total Post 2772 + 10.19 23.82 + 9.44 1.172
Q-tota 5.449° 79
(score) Change 10.61 = 3.50 13.06 + 2.61 2334
t 12.862* 20.634™
Pre 62.83 + 1333 80.12 + 18.03 -3.239"
HAS Post 7844 + 13.98 101.12 + 20.12 -3.891* ‘
_ 11.665* 1.16
(kg) Change -15.61 + 2.81 221.00 + 6.04 3.415¢
t -23.566*" -14.332"
Pre 3.56 + 51 3.65 £ .79 -406
LIC Post 228 + 90 1.88 + .70 1.453
4.104 69
(number) Change 128 + .75 1.77 + .66 -2.026
t 7.210** 10.954*
Pre 78.72 £ 6.13 8231 + 837 -1.456
YBT Post 85.83 + 6.10 88.90 + 6.57 -1.431 56 N
(score) Change 701 £ 247 -6.58 £ 2.57 -621 ' ’
t -12.235* -10.544*

*Mean + Standard deviation, *p < .05, *p < .01, GMWG: gluteus medius weakness group. GMNWG: gluteus medius non-weakened
group, QVAS: quadruple visual analogue scale, KODI: Korean Oswestry disability index, FABQ: fear-avoidance beliefs questionnaire,
PA: physical activity, W: work, HAS: hip abduction strength, LIC: lumbar instability tests positive response counter, YBT: y-balance
test, G x T: Group x Time
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