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As the modern society develops, the frequency of
occurrence of low back pain is increasing due to
reduced physical activities(1). Although low back pain
is not a disease that threatens life as with internal
diseases, it frequently appears in working age
groups(2), and in case the symptom is severe, work-
ing abilities will be lost due to limited abilities for
activities. Furthermore, psychological problems
resulting from the loss of personal drive and confi-
dence and economic difficulties will follow the condi-
tion to cause even social problems(3). As society
develops, low back pain is being reported as themost
common musculoskeletal disorder. Low back pain
has been experienced by around 80% of adults(4),
and is the most frequent disorder among muscu-
loskeletal disorders(5).
In spite of the frequent occurrences of low back
pain, no particular diagnostic method has been
established in most cases and the anatomical struc-
tures that become the cause of the pain have not
been clearly elucidated. Despite such lack of diag-

nostic skills for low back pain, it has been reported
that the risk factors for low back pain are the weak-
ening of abdominal muscle power and endurance on
the grounds that the weakening of muscles in the
abdomen and the back contributes to the onset of
lowback pain(6).
Treatment performed on low back pain patients
include muscle powerening and stretching exercise,
joint mobilization, massage, heat therapy, cold ther-
apy, interferential current therapy (ICT), transcuta-
neous electrical nerve stimulation(TENS), ultrasound
therapy, posture awareness training, human dynam-
ics and biofeedback training programs(7, 8, 9, 10).
The treatment also include vertebral traction among
physical therapy interventions. Vertebral traction is
divided into cervical traction and lumbar traction
based on the region of traction and into continuous
traction, sustained traction and intermittent traction
based on the method of traction although methods
that are frequently used in clinics are continuous
traction and intermittent traction(11).
Theobjectiveofvertebral tractionistomaketheverte-
bral structure extend in order to remove stimulation
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INTRODUCTION

The purpose of this study identify that spinal decompression therapy
effect on and pain, length Of leg distance(LLD), and muscle power
and flexibility in patient with low back pain.
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pain, LLD, and muscle power and flexibility in patient with low back
pain.

Key words: Back Pain; LLD; Muscle Power; Flexibility; Spinal Decompression
Therapy

Ki Mai Um, Young Sook Bae

Yeoju Institute of Technology, Yeoju, Korea

Received : 30 May 2011
Accepted : 21 September 2011

AAddddrreessss ffoorr ccoorrrreessppoonnddeennccee
Ki Mai Um, PT, Ph.D
Department of Physical Therapy, Yeoju
Institute of Technology, 338 Sejong-ro,
Yeoju-eup, Yeoju, Korea
Tel: 82-31-880-5390
E-mail: ukm2000@yit.ac.kr 

Funding for this paper was provided
by YIT.



319

The Effect of Spinal Decompression Therapy on the Pain and Posture in the Patients with Low back Pain

or compression on nerve root thereby relieving pain.
Major changes made by traction are the extension of
ligaments and muscles around the vertebrae, the
expansion of the intervertebral foramen and
increases in gaps between vertebrae that lead to
increases in gaps between facet joints(12).
Although traction therapy is frequently used on low
back pain patients as reviewed above, there are very
few basic studies or clinical studies conducted on the
effect of spinal decompression therapy applied to low
back pain patients. Therefore, it is considered that
studies on spinal decompression therapy are neces-
sary.
Therefore, the purpose of this study is to examine
the effects of spinal decompression therapy on the
pain and postures of low back pain patients and pro-
vide data helpful to low back pain treatment.

This study was conducted on 20 chronic low back
pain patients in their 20-30s who sufficiently under-
stood the intent of the study and agreed to partici-
pate in the study. The mean age of the entire sub-
jects was 21.15±2.12 years, their mean height was
163.31±6.47cm, their mean weight was 55.38±
5.47kg and their mean period of pain was 11.85±8.06
months. The gender ratio of the subjects was 8 males
(40%) vs. 12 females(60%)(Table 1). The selection cri-
teria for low back pain patients as the study patients
were as follows.

- Low back pain patients who had not undergone
any surgery for low back pain.
- Those who had not taken drugs due to pain.

PPrroocceedduurree
In all the subject of this study, pain in their lumbar
area, apparent differences in leg lengths, muscle
power and flexibility were measured before the study
was conducted. After the measurement, the subjects
were randomly assigned to a spinal decompression
therapy group or a control group. On the spinal
decompression therapy, spinal decompression thera-
py was peformed during the same hours(PM 4-6) for
20 minutes per time, three times a week for a total
of four weeks. Four weeks after the completion of
the study, low back pain, differences in leg
lengths(length of leg distance), muscle power and
flexibility were measured again in all the subjects in
the spinal decompression therapy group and the
control group. 

TTooooll
Spinal decompression therapy
The spinal decompression therapy machine(ST-IL,
Minamoto, Japan) automatically adjusts the angle of
its bed in accordance with patient's conditions when
a patient has lied on its bed in a comfortable posture

to put the vertebrae of the patient into a state of
non-gravitation based on the patient's body type in
order to correct the vertebrae of the patient without
affecting other parts of the patient's body while the
patient is in a comfortable state. The traction power
was controlled not exceed 55% of the weight of the
patient and the intermittent traction with a ratio of
2:1 between traction time and resting time was
adopted. The treatment was performed for 20 min-
utes in total. 

MMeeaassuurreemmeenntt
Pain
The pain was measured in a Visual Analogue Scale(
VAS) and the degree of pain subjectively felt by the
patient was indicated in the length of a line so that it
can be seen by the eyes. In the VAS measuring
method, a 10cm long line is made and the left end of
the line(number 0 is indicated) means states where
there is no pain at all and the right side of the line
means pain that is severer at points closer to the
right end of the line and the right end of the
line(number 10 is indicated) means a degree of pain
that cannot be endured or a state where pain is the
most severe.

Spinal decompression therapy group

Control group

19.50±.55

22.57±1.90

161.00±5.14

165.29±7.20

52.83±2.79

57.57±6.43

12.67±9.85

11.14±6.92

Height(cm) Weight(kg) Period of pain(month)Age(year)

Subjects

Study Method

METHODS

TTaabbllee 11.. General characteristics
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This method is advantageous in that scales can be
made by adding phrases based on the length of the
line and pain can be quantified with the length of the
line and thus this method is frequently used in
measuring subjective pain and the intensity of pain.

Muscle power 
As for muscle power, abdominal muscle power and
back muscle power were measured. To measure the
muscle power, the patient was instructed to stand on
the measuring device placing two feet around 15cm
away from each other, lean upper body forward and
hold the handle of the measuring device and then the
handle of the measuring device was adjusted to make
the slope between the measuring device and the
upper body into 30。. The patient was instructed to
pull the handle maximally with two hands while rais-
ing upper body slowly to measure the muscle power.
Abdominal muscle power was measured by having
the subject pull the handle as much as could while
slowly bending upper body after extending lumbar by
around 30。. In this case, the subject was required not
to bend knee or lean backward. These measurements
were conducted three times and the mean values
were recorded. The unit used was kgf.

Flexibility
As a method to measure lumber flexibility, the mod-
ified Scohber test was used. To measure the flexibili-
ty, a line was drawn between the posterior superior
iliac spines(PSIS) on the two sides and a dot was
marked on the lumber at 10cm above the middle point
of this line. After having the subject bend trunk for-
ward, the length from the middle point of the PSIS to
the point on the lumbar was measured with a tape
measure. The unit used was cm.

Length of leg distance(LLD) 
The LLD were measured in order to measure the
difference between the two legs.  The actual leg
lengths from the navel to both medial malleoli were
measured with a tape measure and the difference
between the values measured on the two sides was
recorded as the difference in leg lengths. The unit
was mm.

Technical statistics were used in order to obtain the
mean values and standard deviations of the heights,
ages and weights of the subjects of this study.
Differences in pain, muscle power and flexibility of
the spinal decompression therapy group and the
control group between before and after the study
were compared and analyzed using Wilcoxon's U test
and the differences between the two groups before
and after the study were analyzed using Mann-
Whitney test. The statistical significance level of this
study α= .05.

In order to identify the effect of the spinal decom-
pression therapy applied to the low back pain
patients for 4 weeks, changes in the pain, LLD,
muscle power and flexibility of the spinal decom-
pression therapy group and the control group
between before and after the study were measured
and the results are as follows. 

Data Analysis

Changes in `Pain, LLD, Flexibility and Muscle
Power within the Groups between Before and
After the Study 

TTaabbllee 22.. Changes in pain and leg length differences within the groups between before and after the study

RESULTS

* p<.05

VAS(score)

LLD(mm)

Spinal decompression therapy group

Control group

Spinal decompression therapy group

Control group

Before

After

Before

After

Before

After

Before

After

6.00±1.09

3.50±1.05

5.00±1.83

4.29±1.89

6.67±1.68

4.50±.83

5.57±1.99

5.00±1.52

-2.214

-1.720

-2.032

-1.633

.027*

.089

.042*

.102

Group Time M±SD pZ
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In the spinal decompression therapy group, pain
and LLD significantly decreased(p<.05) and flexibili-
ty, abdominal muscle power and back muscle power
significantly increased(p<.05) after the study.
However, in the control group, there was no change
in any variables(Table 2, 3). 

In order to identify the effect of the spinal decom-
pression therapy applied to the low back pain
patients for 4 weeks, changes in pain, LLD, muscle
power and flexibility between before and after the
study of the spinal decompression therapy group and

the control group were compared with each other
and the results are as follows. 
Between before and after the study, pain changed
by -2.50±1.05 in the spinal decompression therapy
group and by -.71±.76 in the control group and LLD
changed by -2.167±1.72(mm) in the spinal decom-
pression therapy group and by -.57±.79(mm) in the
control group. Back muscle power changed by 6.00±
6.97(kgf) in the spinal decompression therapy group
and by .21±2.39(kgf) in the control group and thus
there were significant differences(p<.05). Flexibility
changed by .97±.67(cm) in the spinal decompression
therapy group and by -.57±0.82(cm) in the control
group to show quite significant differences
(p<0.01)(Table 4).  

TTaabbllee 33.. Changes in flexibility and muscle power within the groups between before and after the study

* p<.05

Flexibility(cm)

Muscle

power

(kgf)

Abdominal
muscle

Back 
muscle

Spinal decompression therapy group

Control group

Spinal decompression therapy group

Control group

Spinal decompression therapy group

Control group

Before

After

Before

After

Before

After

Before

After

Before

After

Before

After

5.05±1.10

6.17±1.09

4.67±.73

4.31±.97

54.28±30.75

64.00±29.35

81.14±34.75

78.57±34.65

69.75±29.73

77.75±9.64

88.43±35.36

88.64±88.64

-2.226

-1.016

-2.023

-1.378

-1.892

-.169

.026*

.310

.043*

.168

.049*

.866

Group Time M±SD p Z

TTaabbllee 44.. Comparison between the groups of changes in pain, LLD, flexibility and muscle power between
before and after the study

* p<.05, **p<.01

VAS(score)

LLD(mm)

Flexibility(cm)

Back muscle powerMuscle
power
(Kgf) Abdominal muscle power

-2.50±1.05

-2.17±1.72

.97±.67

6.00±6.97

9.71±6.73

-.71±.76

-.57±.79

-.57±.82

.21±2.39

-2.57±5.10

-2.568

-2.003

-2.650

-2.158

-1.933

.010*

.045*

.008**

.031*

.053

Spinal decompression 
therapy group Control group pZ

Comparison of Changes in Pain, LLD,
Flexibility and Muscle Power between Before
and After the Study between the Groups 
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It has been reported that the incidence of low back
pain reaches around 52 per a population of 1,000 and
of them, around 4 show serious disorders(13).
Although many low back pain inducing factors are
discussed, some of them are the shapes of vertebrae,
mechanical pressure, repeated lifting of heavy
objects, living styles of working in sitting positions,
weakened abdominal muscles, vibratory working
conditions, smoking, obesity, and mental pres-
sure(14).
Low back pain can be said to be a factor that can
affect psychological, social and occupational lives
and family life(15), and the restriction on physical
activities due to physical pain can be said to be a
problem mainly suffered by low back pain
patients(16). It has been reported that the restriction
on physical activities due to physical pain as such
may be induced by musculoskeletal factors such as
muscle spasm, decreased ROM and decreased muscle
power and endurance(17). It was also reported that
low back pain patients have very low back muscle
power in most cases(18), and back muscle power is
closely related with the prevention of low back
pain(19, 20, 21, 22). Based on the results of this
study, it was thought that when pain significantly
decreased in the spinal decompression therapy
group, back muscle power should have increased
significantly and that the back muscle power
increased because spinal decompression therapy
reduced pain and thus it could be identified that low
back pain and back muscle power are closely related
with each other.
Abdominal muscle power also increased signifi-
cantly. It is thought that significant increases in
back muscle power and abdominal muscle power
protected the vertebrae from bending power or
twisting power and reduced burdens on the disc
thereby relieving pain. Therefore, it can be said that
a method to prevent the recurrence of low back pain
or fundamentally relieve low back pain is just con-
stantly maintaining proper postures and reinforcing
muscles in the abdomen and the lumbar to reduce
burdens on the lumbar(23).
It has been reported that low back pain patients
have reduced ranges of motion of joints in the lum-
bar and thus increase in flexibility in the lumbar is
an indicator of relief from low back pain(24).
Flexibility is determined by factors such as joint
integrity, the lengths of connecting muscles and the
extensibility of soft tissues around joints and it is an

ability to have single or multiple joints move within
the range of motion of the joints without restriction
or pain(25). It has been reported that increases in
lumbar flexibility is helpful in preventing low back
pain and Koo and Jung indicated that muscle tension
in the lumbar would increase the possibility of
occurrence of low back pain(26). Based on the results
of this study, flexibility significantly increased in the
spinal decompression therapy group and showed
significant differences between the two groups in
changes between before and after the treatment and
thus it is considered that spinal decompression ther-
apy significantly affects the flexibility of soft tissues
around the vertebrae. 
Treatment of low back pain should focus on pre-
venting these low back pain patients from becoming
chronic patients. To this end, it can be said to be
desirable to shorten periods of the condition and
prevent recurrences while performing functional
rehabilitation therapy on chronic low back pain
patients(27, 28, 29).
From the results of this study, it could be identified
that spinal decompression therapy reduced low back
pain and LLD and increased flexibility, back muscle
power and abdominal muscle power. Since studies on
the treatment of low back pain have been conducted
focusing on kinesitherapy or surgical treatment thus
far, it is true that studies on spinal decompression
therapy are insufficient. Since comprehensive reha-
bilitative therapy bring about good outcomes in low
back pain treatment, it is thought that studies on
spinal decompression therapy should be continuously
conducted. 

In this study, spinal decompression therapy was
performed three times a week for 20 minutes each
time for four weeks on 20 patients in their 20-30s
who reported low back pain for at least three months
without dividing between males and females and
their pain, LLD, flexibility and muscle power were
measured after the treatment. Based on the results,
the following conclusions were obtained.

1. After the treatment by spinal decompression ther-
apy, pain and LLD significantly decreased(p<.05). 

2. After the treatment by spinal decompression therapy
flexibility, back muscle power and abdominal muscle
power significantly increased(p<.05).

DISCUSSION

CONCLUSION
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3. Between the two groups, significant differences
were shown in changes in pain, LLD and back mus-
cle power (p<.05) and quite significant differences
were shown in changes in flexibility(p<.01)

Based on the results mentioned above, it was iden-
tified that spinal decompression therapy is effective
in decreasing low back pain and increasing flexibili-
ty, back muscle power and abdominal muscle power
and thus it is thought that spinal decompression
therapy can be a positive treatment method when
treating low back pain patients in clinics. 
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