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| Abstract |

PURPOSE: Low back pain is one of the most common
musculoskeletal problems. The human body posture results
from the complex interaction of all joints. Ankle instability
can also cause low back pain. This study examined the
effects of combining ankle stabilization exercises and
lumbar exercises on the pressure pain threshold, flexibility,
disability index in patients with non-specific low back pain
METHODS: This single-blinded comparative study

randomly assigned 25 patients diagnosed with non-specific
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low back pain into an experimental group (ankle stabilization
exercise and lumbar stabilization exercise) and a control
group (lumbar stabilization exercise only). Both groups
received interventions three times per week for four weeks.
In addition, all participants (n = 25) were assessed for the
pressure pain threshold, trunk extension degree, and disability
index before and after the four-week intervention period.
RESULTS: The pressure pain threshold, trunk flexion and
extension degree, and Oswestry disability index showed
significant improvements (p <.05). The experimental group
showed larger increases in the variables than the control group
(pressure pain threshold, 2.01 kg vs. .94kg; trunk extension
distance, 3.35 cm vs. 2.14 cm, respectively).
CONCLUSION: Incorporating ankle stabilization
exercises into rehabilitation programs might improve pain
control and flexibility in patients with non-specific low

back pain.
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Fig. 1. Ankle joint stabilization exercises using elastic bands. 1-A: ankle dorsiflexion exercise; 1-B: ankle plantarflexion
exercise; 1-C: ankle eversion exercise; 1-D: ankle inversion exercise.

Fig. 2. Heel raise exercise. 2-A: starting position for heel raises; 2-B: finishing position for heel raises.
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Assessed for eligibility (n=30)

Excluded (n=5)

O Not meeting the inclusion criteria (n=3)

0 Declined to participate (n=2)

Randomized (n=25)

|

h
Allocated to the experimental group (n=13) Allocated to the control group (n=12)
0 Received the allocated intervention 0 Received the allocated intervention
0 Ankle and trunk stabilization exercise 0 Trunk stabilization exercise

4 v

Lost to follow-up (n=0) Lost to follow-up (n=0)
A v
Analyzed (n=13) Analyzed (n=12)

Fig. 3. Consolidated Standards of Reporting Trials (CONSORT) diagram showing the study flow.

Table 1. General characteristics and baseline variables of the participants

Experimental group (n = 13) Control group (n = 12) tx

Sex (male/female) 7/6 6/6 037
Height (cm) 169.54 + 7.56 169.25 + 6.69 .101
Weight (kg) 66.77 £ 11.94 66.67 = 10.61 023

Age (years) 29.85 + 4.60 31.50 = 5.49 -.819
Onset duration (months) 7.54 £ 6.20 12.33 £ 10.59 -1.396
VAS (score) 4.85 £ 1.07 4.08 £ .99 1.842
CAIT (score) 21.23 + 1.36 20.75 + 6.20 .780

Values are expressed as means + standard deviations or numbers.
VAS, visual analogue scale; CAIT, chronic ankle instability test.
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Table 2. Comparison of pressure pain threshold, flexibility, and disability before and after training within each group and
between the two groups

Experimental group (n = 13) Control group (n = 13) V4
PPT (kg) Pre 6.84 + 1.41 6.74 + 98 =245
Post 8.86 + 1.51 7.69 + 1.39 -2.067
z 3.180* 3.066*
Change 201 + 1.01 94 + .69 -3.241°
TFD (cm) Pre 55.71 + 7.06 5744 + 133 -.925
Post 59.11 + 6.96 59.70 + 4.09 -462
z 3.182% 3.061*
Change 339 £ 1.38 226 + 137 -1.961
TED (cm) Pre 19.77 + 447 19.74 + 542 -.163
Post 23.12 £ 427 21.89 + 5.74 -.870
Z 3.181* 3.061*
Change 335+ 120 2.14 £ 138 -2.287"
K-ODI (%) Pre 17.08 + 3.43 17.50 + 3.53 -332
Post 12.92 + 4.21 14.33 £ 3.70 -1.050
z S3A11* -3.002*
Change -4.15 £ 2.08 317 £ 1.59 -1.397

Values are expressed as means + standard deviations.

PPT, pressure pain threshold; TFD, trunk flexion distance; TEX, trunk extension distance; K-ODI, Korean version of the Oswestry disability
index.

*Significantly different versus baseline (p < .05).

“Significantly different between the experimental and control groups (p < .0125).
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