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Abstract

Low back pain is the most common injury and almost people is suffered of life span, however, the etiology remains
unclear. Poor hip mobility is one of factors cause the low back pain. It is lead to functional limitation. The aim of this study
was to investigate the effects of hip mobilization on pain, function, and psychological factors for patients suffering from
chronic low back pain with limited range of hipjoint motion. Forty Subjects were recruited from rehabilitation hospital.
Patients were randomly assigned to experimental (n=20) or control groups (n=20). Both groups received conventional
physical therapy for forty minutes, three times a week for six weeks. Experimental group was performed additional hip
mobilization for fifteen minutes, three times a week for six weeks. All of the patients were evaluated for pain, function,
and psychological factors before and after intervention. The experimental group showed significantly decreased pain, the
index of function disability, and psychological factors (p<.05). Also, this group showed remarkably increased range of
motion (p<.05). The control group showed significantly diminished pain (p<.05). This group also demonstrated notably
increased range of motion except trunk extension (p<.05). There were significant differences between two groups in pain,
function, and psychological factors (p<.05). The result of this study confirmed that hip mobilization brings positive effects
on pain, function and psychological factors for patients with chronic low back pain. Thus, our results strongly recommend
hip mobilization as an effective treatment method along with conventional physical therapy for chronic low back pain with
limited range of hip joint motion.
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1. Introduction It is often difficult to find a cause of LBP clinically’.

LBP is a complex disorder that could be affected by

It has been reported that 60-80% of people will experience
Low Back Pain (LBP) over the course of their lifespan’.
About 10-40% of acute LBP patients will become chronic
LBP patients, and 85% of those will experience non-
specific LBP. Those patients whom the disease progresses
to non-specific chronic LBP spend a large amount of
time trying to resolve spine issues*’. As the incidence of
chronic LBP gradually increased, more effective treatment
methods will need to be continuously researched.
Chronic LBP patients generally undergo management
and treatment by physical therapists. However, physical
therapists have not yet established a proper management
system for this patients**.

* Author for correspondence

various factors. It is sometimes caused by psychological
factors, such as depression or anxiety, physical factors,
and lifestyle factors®. These factors can slow recovery,
allowing the disorder to be protracted and to become
chronic®. In order to understand LBP, it is important
to understand the lumbar spine, the pelvis, and their
relation with the hip joint. The anatomical mechanics of
LBP are primarily related to pain originating from the
lumbar intervertebral discs, apophyseal joints, and the
sacroiliac joint. Repeated bending and compression are
also harmful to the spine'. Limited motion of the hip
joint is one of the major causes of LBP, which can also
cause chronic LBP and dysfunction of the lower body***.
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Consecutive and periodic movement of the lumbopelvic
region concentrates higher tissue stress, causing micro
trauma and LBP". With lateral rotation of the hip joint,
in particular, the initial lumbopelvic movement is related
to symptom aggravation in LBP patients’. LBP patients
tend to show larger and faster lumbopelvic rotation
during lateral rotation of the hip joint compared to that
in people without LBP'®. In another previous study, it
was reported that limited motion of the hip joint was
highly associated with LBP'>"". Limited hip motion plays
a role in increasing force, which potentially result from
compensatory motion of the lumbopelvic region®. The
increased compensatory movement increases low back
load and accumulates stress on the lumbopelvic region,
ultimately resulting in pain®’.

Therefore, this study aimed to determine a more
practical and effective method of improving pain and
function by applying manual therapy for hip joint
mobilization in chronic LBP patients with limited hip
joint motion.

2. Methods

2.1 Subjects and Procedure

For this study, we examined patients who had recently
experienced LBP for more than 3 months but who did not
show evidence of a specific disease on plain radiography
or magnetic resonance imaging at diagnostic check-up
from among patients who visited a rehabilitation hospital.

Participants were eligible if they had at least unilateral
limited hip motion, such as hip flexion < 110° on supine,
hip extension < 10° on prone, or hip internal or external
rotation < 30°. Participants were excluded if they had
any neurological disorder, spine fracture, osteoporosis,
arthritis, neoplasm, vascular disease, or cognitive
disorder, were pregnant, and had undergone surgery
within the previous 3 months. All participants signed
an informed consent form approved by the Institutional
Review Board.

Participants were evaluated for pain (numeric pain
rating scale), low back dysfunction (Oswestry disability
index, ODI), range of motion of the trunk, and fear
avoidance (fear avoidance beliefs questionnaire). After
the pre-test, participants were randomly distributed to
either the experimental group or the control group using
a table of random numbers. The experimental group and
the control group both performed the same conservative
physical therapy for 6 weeks, consisting of 40 minutes
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three times a week. Additionally, the experimental group
was conducted hip joint mobilization for 15 minutes.
After the intervention, all subjects were evaluated to
investigate treatment effects.

2.2 Intervention

Each patient was examined by a physical therapist with
least 7 years of experience, who worked in an outpatient
setting. All patients in the experimental group were
repeatedly received for 30 seconds of distraction with
grade IV oscillation, twice per second'. The therapist
performed the distraction by grasping the malleoli of
the participants with both hands. The position was set
to approximately 10-30° of hip flexion, 15-30° of hip
extension, and slight external rotation. The leg was gently
distracted (Figure 1.), and then joint mobilization was
applied in a limited direction for the hip joint (Table 1).

Figure 2. Anterior glide.

Allparticipantsin the experimental group also received
the following intervention: anterior glide, posterior glide,
lateral glide, inferior glide, and distraction. At this time,
gliding is applied with grade I distraction (Figures 2 to 5).
The control group conducted only conventional therapy,
which included 10 min of a hot pack placed on the lower
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back, 5 min of ultrasound at 1.5 W/cm?, and 15 min of
electrical therapy with an interferential current (4000 Hz,
20 mA, modulation frequency 250 Hz).

Figure 5. Inferior glide.

2.3 Data Analysis

All statistical analyseswere performed with SPSS 18.0
(SPSS Inc, Chicago, IL). All data were summarized as
the mean + standard deviation. Normality was tested
with Shapiro-Wilk tests. A paired t-test was used to
compare pre- and post-test results within each group.
An independent t-test was used to identify differences
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between the both groups. Statistical significance for all
analyseswas set at p<0.05.

Table 1. Hip joint mobilization according to limited
motion

Limited direction of hip joint Hip joint mobilization

Flexion Posterior glide
Extension Anterior glide
Abduction Posterior glide Inferior glide
Adduction Lateral glide

Internal rotation Posterior glide Lateral glide

Lateral rotation Anterior glide

3. Results

A randomized sample of 40 participants took part in
this study (male: 20, female: 20). We evaluated general
characteristics of each patient, including sex, age, height,
weight, and limited side. There were no statistically
significant differences between the both groups at baseline
(Table 2).

Table 2.  General characteristics of the subjects

Experimental Control P

group(n=20)  group(n=20)
Sex 6/14 5/15 NS
(male/female)
Age 52.70 £ 6.40 55.55+9.70 NS
(year)
Body weight 60.40 + 8.53 58.60 + 9.80 NS
(kg)
Height 164.20 £ 6.01 161.75+8.39 NS
(cm)
Limited side 5/15 4/16 NS
(unilateral/bilateral)
Limited motion
Flexion 9/7 917 NS
(right / left)
Extension 3/3 4/6 NS
(right / left)
Internal rotation 6/6 8/5 NS
(right / left)
External rotation 3/3 4/4 NS
(right / left)

In the experimental group that applied hip joint
mobilization, there was a 63% decrease in pain
(p<0.05), and a significant difference appeared between
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Table 3. Pain and Oswestry disability index between the experimental and control groups

Numeric pain rating scale (point) Oswestry disability index (point)

Pre-test Post-test changes Pre-test Post-test changes

18.00 £ 4.48°  8.40 + 4.68"

Experimental group (n=20) 6.90 £1.74 2.55+1.50" 4.35+0.81" 26.40+7.20

Control group (n=20) 6.05+1.54 495+1.79° 1.10+0.85 26.00 +7.99 26.00 +11.89  0.00 £ 8.74

Note. Values are presented mean *standard deviation. "p <0.05: significant difference between baseline and after the intervention. 'p<0.05:
significant difference between both groups.

a significant difference between the two groups (p<0.05)
(Table 5).

the two groups (p<0.05). Additionally, the lumbar
dysfunction index showed a 31.8% significant increase
in the experimental group (p<0.05), participants in the
experimental group had a significantly better lumbar
dysfunction index post-test compared to that in the
control group (p<.05) (Table 3).

Range of motion of the trunk significantly improved
for both groups (p<0.05), with the exception of extension
in the control group. A comparison of the groups showed
that left side flexion, right side flexion, left rotation, and Control
right rotation were statistically significantly different group (n=20) E—
(p<0.05) (Table 4). Psychological factors improved by ggﬁ?ﬁgﬁ%uﬁfﬁé‘rreencgrisee%fn B e e ehtion
21.8% in the experimental group (p<0.05), resulting in <0.05: significant difference between both groups.

Table 5. Fear avoidance beliefs questionnaire between the
experimental and control groups

Fear avoidance beliefs questionnaire (point)

Pre-test Post-test changes

Experimental 53.80 +£20.12 42.05+ 16.91" 11.75+ 7.91%
group (n=20)
53.35+£18.01 52.35+17.32 1.00+14.21

Table 4. Range of motion of trunk between the experimental and control groups

Experimental group (n=20) Control group (n=20)

Flexion

Pre-test 51.25+4.25 48.75+9.98

Post-test 65.25 + 443" 59.75 +4.72"

Changes 14.00 + 6.60 11.00 + 7.00
Extension

Pre-test 17.75 £ 8.19 18.00 £ 8.01

Post-test 20.25 +7.86 19.50 + 6.47

Changes 2.50 £ 2.56 1.50 + 4.32
Left side flexion

Pre-test 13.50 + 3.66 13.50 + 5.87

Post-test 17.75 £ 3.02° 15.50 + 6.26°

Changes 4.25£2.94" 2.00 £3.77
Right side flexion

Pre-test 13.50 *+ 3.66 15.00 £ 6.28

Post-test 18.00 + 3.40° 16.75 + 5.68"

Changes 4.50 £2.76" 1.75 £ 2.94
Left rotation

Pre-test 21.50 £ 7.80 19.75+4.13

Post-test 31.50 + 6.90" 24.00 + 3.08"

Changes 10.00 + 7.257 4.25+2.45
Right rotation

Pre-test 22.25 + 8.35 22.00 £4.41

Post-test 31.50 + 6.90 25.75 + 4.06

Changes 9.25 + 7.837 3.75+3.19

Values are presented as mean + SD "p<0.05 present significant difference between baseline and after the
intervention. 'p<0.05 present significant difference between both groups.
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4. Discussion

The purpose of this study was to examine whether hip
joint mobilization was effective in patients with LBP. Out
results suggested that hip joint mobilization improved
pain and function in LBP patients with limited hip joint
motion.

Some previous studies on LBP patients have reported
that factors related to hip joint movement were involved
in LBP. In particular, limited medial rotation of the hip
joint was strongly associated with LBP'>¥. In the present
study, 50% of participants were found to have limited
medial rotation, and the increased range of motion from
mobilization was thought to have alleviated their pain.
Fernandez-Carnero et al. conducted manual therapy on
the cervical vertebrae and observed that pain decreased in
the elbow, suggesting that manual therapy can stimulate
central control mechanisms. Likewise, decreased pain
can lead to improvements in pain-related function, such
as a pain-free grip®. Although this study was conducted
on patients with LBP, this study nonetheless supports the
results of decreased pain following manual therapy for hip
joint mobilization. Additionally, manual therapy not only
can provide stability, since intervention is applied with
direct contact between the patient and the therapist, but
it also influences psychological changes with incidental
effects?’. It seems that improvements in pain and function
also decreased fear, because pain and fear mutually
interact in patients with LBP*

Burns et al. noted that chronic LBP patients who
received three sessions per a week of manual therapy and
a home exercise program experienced a 24.4% reduction
in ODL Other study has also reported the effectiveness
of manual therapy on function in chronic LBP patients®.
Giles et al. reported that recovery was found for manual
therapy (27.3%), followed by acupuncture (9.4%), and
medication (5%) in patients with chronic LBP. Especially,
manual therapy achieved the best overall results, with
decrease of 50% on the ODI. Thus, manual therapy can be
effectively applied to improve pain and function in LBP
patients.

As a result of applying manual therapy for hip joint
mobilization in this study, the overall range of motion
significantly increased (p<0.05), however, the range
of motion for trunk flexion and extension were not
significantly different compared to that in the control
group (p>0.05). This result strongly suggests that not
only is movement of such joints as the spine, pelvis, and
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hip, but also muscle action is important, with respect to
trunk flexion and extension’. The hip joint is believed
to be a potential cause to LBP. In particular, movement
can be limited due to reductions in the hamstring and
spine erector muscle?, therefore, it is considered that
muscle enhancement and stretching are necessary. Hip-
spine syndrome was described as a biomechanical link
between the hip joint and lumbar spine related to LBP>*.
LBP patients experience limited flexion, extension, side
bending, and rotation of the trunk, which were reported
to be related to a limited range of motion for the hip*”
Thus, the hip mobilization applied in this study seems to
have improved the range of motion of the trunk as well.

A limitation of this study is that we did not precisely
identify how much the range of motion of the hip joint
was improved, because we only assessed the range of
motion of the trunk. Since there are diverse causes of
limited hip joint movement, some joint-related problems
due to limited mobilization could be addressed by the
muscle-related problems. Additional clinical treatment
methods should be examined in a follow-up study with
respect to treating hip joint issues in patients with chronic
LBP.

5. Conclusion

Hip joint mobilization was applied to patients affected
by LBP with limited motion of the hip joint. Hip joint
mobilization was found to be effective in pain reduction
and functional improvement. This finding will assist
patients with chronic LBP and hip joint problems
selecting a treatment strategy. Various strategies will
require additional research in order to determine to most
effective means of alleviating symptoms of chronic LBP.
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