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The experimental study is aimed to analyze the effectiveness of integrated soft tissue
mobilization on the pain, lumbar spine mobility and the outcome on functions in chronic low
back pain (CLBP). Irrespective of low back pathologies, soft tissues are vulnerable for
dysfunction and paves way for pain-spasm vicious cycle. Very few studies in CLBP are being
performed to explore its effect and integrated approaches in soft tissue mobilization were not
studied. Totally sixty participants were randomized into control and experimental groups in the
present study. Baseline measurements of pain severity, lumbar spine mobility and Oswestry
disability Index (ODI) were measured. The control group received treatment in the form of
strengthening program and stretching maneuvers. The experimental group received the all form
of soft tissue mobilization. After three weeks of follow up, all the measurements were taken
again. The experimental group showed significant improvement as compared to the control
group in terms of lumbar spine mobility, reduction of disability and moderate improvement in
pain severity. This study adds the importance of integrated soft tissue mobilization in recovery
from CLBP. It further establishes soft tissue mobilization as a part of functional mobilization in
rehabilitating CLBP.
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Introduction

The commonest symptom in
musculoskeletal pathologies is low back

the causes for long term absenteeism from
work (Hazard, 1996) increased loss of

pain and is considered as a most common
health disorder in modern society. The
causes include a wide variety of
pathologies of Ilumbar spine and
surrounding  structures. Research by
Anderson suggests that 70 to 85 % of the
population will come across low back pain
at least once in their lives. Almost 90% of
the acute low back pain show better
improvements regardless of the therapy;
remaining 10% are prone to develop
chronic low back pain. Overall 90% of
social costs are accounted for low back
disorders (Anderson, 1996). This is one of

work, sickness compensation, long term
disability for long periods, need for social
support and a functional restoration
programs.

Depending on the duration of
symptoms, low back pain can be classified
as acute, sub-acute or chronic. According
to European guidelines, chronic low back
pain is defined as low back pain and
discomfort, located below the costal
margin and above the inferior gluteal
folds, with or without radiating leg pain,
persisting for a minimum of 12 weeks
(Airaksinen, 2004). The 2™ most known
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reason to visit the physician is noted to be
chronic low back pain (Hart, 1995 &
Swedlow, 1992). In India, approximately
35% people suffer from chronic back pain
(Andersson, 1999).

The lumbosacral region consists
of 5 lumbar vertebrae and 5 sacral
vertebrae fused together. These structures
are an important weight bearing
components supporting the trunk and
upper body in postures of sitting, standing.
The lumbar region is structured is such a
way so as to provide maximum mobility of
the spine. In order to protect the structures
around this region, many ligaments and
muscles surround it. The important
structures in stabilizing the lumbosacral
region include the erector spinae group,
mutlifidus, abdominals, thoracolumbar
fascia, iliopsoas and gluteus medius. The
thoracolumbar fascia is an important
passive structure which runs along the
length of the back and provides stability
during contraction of various groups of
muscles at the back.

The four primary soft tissues of the
body are epithelial, muscular, nervous and
connective tissue. All these soft tissue
structures have individual and unique
functions which, when integrated work as
a dynamic biomechanical unit (Keller,
1999). Grieve (1981) has emphasized that
these  structures  are  functionally
interdependent upon each other. Grieve
also states that most abnormalities
presenting as joint pain may be the
expression of an underlying imbalance of
the whole musculoskeletal system, i.e.,
articulation, ligaments, muscles, fascial
planes and inter muscular septa, tendons
and aponeurosis.

For chronic low back pain a model
proposed by Helene Langevin et al in
2006 is pathophysiological model, which
suggests a multivariate causes and
pathological process is complex in chronic
low back pain. The several models of
abnormal movement patterns include that
of pain — spasm —pain model by Roland
(1986) and pain adaptation model
describing selective increased activity of
antagonist muscle causing decreased range
of motion by Lund (1991). The pain
spasm pain cycle is a protective
mechanism of the body to injury (Scott,
2004). Due to injury the nociceptors
around the injured area get stimulated and
send signals to the brain via the spinal
cord where pain is perceived. Thus the
brain sends signals to the surrounding
muscles to contract in order to protect the
area. This constant muscle contraction
causes a decrease in circulation causing
hypoxia due to the lack of blood
circulation and oxygen and tissue damage.
This leads to muscle spasm which further
increases pain. This study suggests that
abnormal movement patterns-
hypomobility or hypermobility leads to
fibrosis of connective tissue directly or
indirectly via injury and inflammation
respectively. The pathological changes in a
muscle, during the initial phases of
immobilization is shortening of muscle and
associated connective tissue leading to true
shortening of the muscle fibers. Hence,
they propose that due to the limited
activity in chronic low back pain,
connective tissue fibrosis leads to altered
muscle activation patterns, muscle spasm,
neutrally mediated inflammation and micro
trauma. The altered mechanical loads lead
to the connective tissue plasticity causing
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fibrosis in connective tissues like ligaments
and joint capsules.

Mostly chronic low back pain without
specific pathological changes suffer from
musculoskeletal dysfunction and treating
these disturbances causes decrease in pain
in many (Rosomoff, 1989). With the above
beliefs one can conclude that whatever
may be the reason of chronic low back
pain, the ultimate brunt bearer are the soft
tissue structures which need to be
addressed during the due course of
treatment.

With the advent of physiotherapy,
many tried to find out the effects of
conventional therapy as against surgical
treatment to treat chronic low back pain.
The studies finding the efficacy of
modalities in chronic low back pain,
include transcutaneous electrical nerve
stimulation (TENS) (Lucie, 1991 &
Marchand, 2003), interferential therapy
(Werners, 1999), laser (Bjordal, 2003)
and short wave diathermy (Sweetman,
1993). Many of those disabled with
chronic low back pain do seek for
treatment.  Although many treatment
modalities do promise relief of pain, not
much evidence is present as to its true
potential in relieving and curing the
disability.  With  the question of
immobilization during rehabilitation; many
concluded the beneficial use of exercises
(Hagen, 2000, Kuukkanen, 2000,
Mannion, 2001, Moseley, 2002, Peterson,
2002, Aure, 2003, Liddle, 2004, Jousset,
2004, Niemisto, 2003 &). Interest then
emerged in the role of manual therapy,
mobilization and massage (Furlan, 2002,
Hemmila, 2002, Aure, 2003, Cherkin,
2003, Chiradejnant, 2003, Harvey, 2003,
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Licciardone, 2003, Walach, 2003,
Assendelft, 2004, Jette, 2006).

Manual medicine or therapy infers
to hands on treatment which includes
gentle stretching of joint or mobilization to
improve spinal joint mobility (Greenman,
1996). The effects of massage in non-
specific low-back pain was studied by
Furlan et al (2010), who concluded that
massage might be useful in sub-acute and
non-specific ~ chronic  low-back pain
patients. The primary purpose of these
approaches is to treat symptomatic soft
tissues. Soft tissue mobilization offers a
functional approach, ultimately improving
the patients’ capacity to maintain balanced
posture and improving body mechanics.
The integrated approach encompassing
evaluation of soft tissues system and
application of specifically directed manual
therapy techniques to facilitate
normalization of soft tissue dysfunction is
called functional mobilization (Pustaver,
1995). Soft tissue techniques causing
mechanical stretching of the soft tissues,
leading to connective tissue remodeling,
encouraging circulation, enhancing venous
and lymphatic return, also showing
neurologic effects of release of endogenous
opioids thus relieving musculoskeletal
pain. To intervene specific musculoskeletal
dysfunctions, manual treatments along
with tailored exercises are in need
(Bookhout, 1996).

An experimental study conducted
by Geisser et al in 2005, aimed at
examining the efficacy of manual therapy
with specific exercise program for treating
CLBP and disability. The tailored exercise
program was compared with nonspecific
program comprising stretching of soft
tissues, aerobic fithess and manual
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therapy. Manual therapy with specific
exercise reported better results and further
studies are needed to examine the effects
on improved function.

Evidences suggest that manual
therapy and specific exercises showed
positive impact in pain and disability. But
no such evidence has specified the effects
of manual therapy alone. Also several
studies have analyzed few soft tissue
structures but lack an integrated approach
considering the skin, fascia, muscle,
connective tissue, and neuromuscular
component.

With the above views, emphasizing
the need for further research, this study
aims at analyzing the effectiveness of
integrated soft tissue mobilization on the
pain, mobility and functional outcome in
chronic low back pain patients.

Materials and Methods

The experimental study was approved
by the ethics committee of Sri
Ramachandra University.

Study participants: Patients coming
to the outpatient physiotherapy department
of Sri Ramachandra Hospital were
included. Chronic low back pain patients
referred for physiotherapy by the
orthopedic department were considered.
Patients diagnosed as having low back
ache for more than 3 months of duration
with age group between 18 to 45 years
were recruited. Subjects with previous
spinal surgeries, neurological disorders,
congenital ~ spinal  conditions  and
Spondyloarthropathies were excluded.
Study design & Size: Randomized control
trial and using a two sample comparison
of means needed sample size of 70
subjects. To account for possible loss, 60
subjects  were  recruited. Simple

randomization method was used to allocate
the subjects into two groups, namely the
control group and the experimental group.

Outcome measures - The baseline
measures includes, visual analogue scale
(VAS) - Self-report of rating scale of pain
intensity of their average or usual pain.
VAS has good reliability and concurrent
validity when compared to other methods
(Donald, 2003). Modified Schober’s test
(MST) was used to measure lumbar spine
mobility of flexion and extension measures
in pre and post treatment period as a
measure of functional mobility. (Macrae,
1969, Domjan, 1990).

The revised Oswestry Disability
Index (ODI) by Davidson et al (2002) was
used as a functional outcome measure.
This is a self-report questionnaire; the
patient is instructed to fill it out. The
patient follows the general instructions
given at the top of the questionnaire. Each
section had 6 possible answers. Statement
1 was graded as 0 point; statement 6 was
graded as 5 points. A score of 50 was
considered to indicate 100% disability.
The disability scores between 0%-20%
denoted minimal disability, 20%-40%
denoted moderate disability, 40%-60%
indicate severe disability, 60%-80%
denotes crippled and 80%-100% denotes
bedriden status.

A total of 77 subjects enrolled for the
study. Of these, 7 subjects refused to
participate, 10 subjects were not regular
until follow up. After recruitment on
eligibility, informed consent was obtained
on explaining the treatment to be given.
All  subjects were given self-report
measures and outcome measures. Subjects
in the control group received exercises
which included core strengthening of the
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lumbo-pelvic complex (Sahrman, 2002 &
Bookhout, 1997) includes abdominal
progression; hip extensor in prone, hip
abductor and external rotator training in
side lying, multifidus strengthening and
stretching  exercises. The  stretches
included quadriceps, lumbar extensors,
hamstring and prone lying on elbows.

The experimental group received an
integrated ~ Soft  tissue  mobilization
including muscle energy technique, trigger
point  release,  myofascial  release,
thoracolumbar lateral, longitudinal stretch,
deep longitudinal inhibitory pressure.
Trigger points were released by applying
deep pressure with the thumb/ olecranon
process at the tender points along the
piriformis and gluteus medius muscles and
pressure was gradually released as pain
reduced. Post isometric relaxation was
taught by asking the patient to contract the
back extensor muscles isometrically in
supine position and then relaxing it.
Mechanical stretching was done by
thoracolumbar lateral, longitudinal stretch
given to the patient in prone position.
Thoracolumbar deep pressure with thumbs
or thumb reinforced by hand given over
the involved muscle. Each patient in the
experimental group was treated with soft
tissue mobilization three times in a week.
Both the groups were given a pain relief
modality given to the patients as a usual
treatment approach in the outpatient
department. Exercises were continued as a
home program and reviewed regularly.
After three weeks, follow up of the self-
report measures and outcomes were
administered.

The data collection started at baseline
comprising of the patient profile, pain
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severity using VAS, functional maobility of
the patient using MST and ODI
questionnaire. Post intervention values
were got after three weeks of intervention.
The process of data analysis consisted of
baseline comparison between the control
and the experimental groups, post
treatment assessments between the groups,
pre and post treatment comparison of
various variables in the control and the
experimental group.

Results & Discussion

The effectiveness of integrated Soft
tissue mobilization on pain, functional
mobility and functional outcome was
analyzed using inferential statistics (two-
tailed test). The data analysis was done
using SPSS and statistical significance
level was set. In the study, sixty
participants participated of which 19 were
males and 41 were females. All the 60
subjects were followed up till the end of
the study (each group n=30). All the
participants were regular for follow up and
there is no missing data. In the control
group 11 participants were male and 19
participants were females with a mean age
of 35.57 yrs. In the experimental group 8
males and 22 females participated with the
mean age of 36.03 yrs (Table 1). Overall
31.7% of males and 68.3% of females
participated in the study.

Table-1 Patient demographics

GROUP N Mean SD SEM

Control 30
AGE
Experimental 30

3557 7.718 1.409

36.03 7.779 1.420
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Table- 2 Gender distribution between groups

MST in the control group showed a mean
flexion of 4.87 pretest and 6 in post-test

showing a significant increase (p=0.000).
Table-4 (b) Lumbar flexion range in Experimental
group

Mean N SD SEM

GROUP
Contrl Expmntl Total
Gender Male N 11 8 19
% 36.7 26.7 317
Female N 19 22 41
% 63.3 73.3 68.3
Total N 30 30 60

% 100.0 100.0 100.0

MS_FLEXION_1 567 30 1.155 0.211
MS_FLEXION_2 637 30 1.377 0.251

Table- 3a - Pre (VAS_1) and Post (VAS_2) Comparison
of VAS in the control group

Mean

Mean N SD Diff. T p
VAS 1667 30 1446 20% 747 000
— 154
VAS 2 457 30 1547

The experimental group showed a
mean of 5.67 before and 6.37 after
intervention in the range of flexion with a
significant  difference.(p=0.000).Overall
the lumbar flexion range has improved in

experimental group than control group.
Table-5 (a) Lumbar extension range in Control group

Table 3b: Pre (VAS_1) and Post (VAS_2) Comparison
of VAS in Experimental Group

Mean
Mean N SD Diff. T p
1.63 6.5 .00
VAS_1 6.77 30 1.501 137 0 o0
VAS_ 2 513 30 1.548

The mean value for pain severity
(VAS) for the control group was 6.67 and
after intervention the mean value of VAS
was 4.57. The pain severity noted to be
declined with a difference of 2.10. The
mean value for pain severity (VAS) for the
experimental group was 6.77 and after
intervention the mean value of VAS was
5.13.The pain severity was observed to
decline significantly with a mean reduction
of 1.6 (p=0.000). Compared to the
experimental group, control group showed
greater improvement in pain severity as
evidenced by mean reductions in VAS

ScCores.
Table-4 (a) Lumbar flexion range in the control group

Mean N SD  MeanDiff. T p
MS_EXTENSION_1 577 30 935 -533+1.106 -2.64 '301
MS_EXTENSION_2 4.30 30 .988

The ranges for extension showed a
mean extension of 3.77 before and 4.30
after intervention in control group
(p=0.013).

Table-5 (b) Lumbar extension range in Experimental
group

Mean N SD Mean Diff. T p
MS_EXTENSION_1 - -

310 30 1125 go0 0 4no o) 001

MS_EXTENSION_2 343 30 1.194

In the experimental group the mean
extension before intervention was observed
to be 3.10 and after intervention 3.43 with
a significant mean difference of
0.333+.479 (P<0.001). On comparing the
experimental group, control group was
found to show minimal improvement in the
lumbar extension range.

Table-6 (a) Oswestry Disability Index (ODI) in the
control group

Mean N SD SEM
MS_FLEXION_1 4.87 30 1.306 238
MS_FLEXION_2 6.00 30 1.313 .240

Mean N SD Mean diff. T P

The functional mobility tested by

ODI_1 20.93 30 6.378 7.323 .000
ODI_2 1450 30 6.061 6.433+4.812
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The measures of ODI showed a mean
value of 20.93 before intervention and
14.50 after the follow up, with mean

difference of 6.433+4.812 (p=0.000).

Table-6 (b) Oswestry Disability Index in the
Experimental group
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Mean

Mean N SD difference T P

23.90 30 7.635 8.167+5.931 7.542 .000

oDI_
1
oDl

5 15.73 30 7.230

The experimental group showed a
mean ODI value of 23.90 before the
intervention and 15.73 after the
intervention with a mean difference of
8.167+ 5.931 (p=0.000). Overall, the
functional outcome of ODI values shows
reduction in the disability index in the
experimental group than the control group.

Table- 7 (a) Measures of disability in control group

Mean N sp  Mean T P
difference

D_14187 30 12757 7.323 0.000
12.867+9.623
D_229.00 30 12.123

The measure of disability calculated
with the help of ODI shows a mean value
of 41.87 pre-test and 29 post-test in the
control group. The mean difference is
12.867+9.623 (p=0.000).

Table-7 (b) Measures of disability in experimental

group
Mean
Mean N SD difference T P
D 1 47.80 30 15.271 .000

D_2 31.00 30 14.797 16.800+12.280 7.494

In the experimental group the mean
value of disability is 47.80 before and
31.00 after the intervention with mean
decrease of 16.800+£12.280 (p=0.000).
The disability = measures in  the
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experimental group are lower, when

compared to control group.
Table-8 (a): Disability grade (pre test) in the control and the
experimental group

GROUP
——— Total
Contrl  Exptal
N 1 2 3
Minimal _%_
within  3.3% 6.7% 5.0%
GROUP
N 13 5 18
Moderate _%_
within  43.3% 16.7% 30.0%
. GROUP
Dis_Grd_1
- - N 14 15 29
Severe _%_
within  46.7% 50.0% 48.3%
GROUP
N 2 8 10
Crippled .%.
within  6.7% 26.7% 16.7%
GROUP
N 30 30 60
Total %
within 1920 100006 1300
GROUP 7 °

The disability grade distributions in
both groups are two participants in the
control group are in crippled category and
8 participants in the experimental group.
One in the control group and two subjects
in the experimental group are in minimal
disability category while in the moderate
disability category 13 in the control group
and 5 in the experimental group. Similarly
in severe disability category 14 subjects in
the control group and 15 in the
experimental group were observed. No
subjects were reported in the bedridden
category.

Table-8 (b) Disability grading (post test) in control and
experimental group

GROUP
Total
Contrl  Exptal
Dis_Grd_2 Minimal N 7 8 15
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%
within  23.3% 26.7% 25.0%

GROUP
N 18 15 33
Moderate _%_
within  60.0% 50.0% 55.0%
GROUP
N 5 5 10
Severe _%_
within - 16.7% 16.7% 16.7%
GROUP
N 0 2 2
- %
Crippled
PPEC within 0%  67%  33%
GROUP
N 30 30 60
%
Total
within 1000% 1000% 0°
GROUP °

The disability grade distributions in
both groups are as follows. Two
participants in the control group are in
crippled category as compared to 8
participants in the experimental group.
One in the control group and two in the
experimental group are observed in
minimal disability category. In the
moderate disability category 12 subjects
were observed in the control group and 5
in the experimental group while in the
severe disability category 14 in the control
group and 29 in the experimental group.
No subjects were observed to belong in the
bedridden category.

The experimental study analyzed
the effectiveness of integrated Soft tissue
mobilization on the functional outcome of
chronic low back pain patients, noted to
have decrease in pain score (VAS) in both
the control and the experimental groups.
Many studies have shown the effects of
exercises in pain decrement and functional
improvement in chronic low back pain as
against treatment received by a general
practitioner. Though conflicts do exist

with this thought; the European guidelines
suggest that exercises along with usual
physiotherapeutic methods are efficient in
the rehabilitation of chronic low back pain.
The study results also support a reduction
in pain and improved spinal mobility.
There was reduction of pain and improved
functional mobility in the experimental
group that is, those who received soft
tissue mobilization. Gert Bronfort et al in
2003 suggested mobilization can be an
option for the treatment of both low back
pains after a systemic review conducted
among ten randomized control trials. The
guidelines further suggest that there is
limited evidence of combined therapy of
massage with remedial exercises and
education  for pain relief and functional
improvements. Even though the results
show a mean of 2.10 + 1.54 in pain, -
1.133 + .819 in flexion and -0.533+1.106
in the extension ranges in the control
group; mean of 1.63 + 1.37 in pain and -
.700£1.055 in flexion and -0.333%.479 in
extension ranges in the experimental
group. There was a significant difference
in the results of pain and functional
mobility within the experimental group.
This agrees with similar finding reported
in previous studies done by Gert Bronfort
et al (2003) that concluded little evidence
that back exercise is superior to
mobilization. The functional performance
of the patients checked by Oswestry
Disability Index showed a mean difference
of 6.433+4.812 in the control group and
8.167+5.931 in the experimental group.
Gronbald et al (1997) tried to find out the
interrelationship between spinal
movements, performance tests, pain
severity and disability evaluation. They
concluded that there is moderately
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significant (p < 0.01) inverse correlation
between disability evaluation and in all
performance tests in women population.
This could be a cause for not having a
similar  correlation  with  functional
outcomes of modified Schobers Test and
that of Oswestry Disability Index.

The oswestry disability index
includes basic functional assessment of
movements. The  process involved
comparing the original performance of
various tasks with noted restriction on
corresponding subsections.
A factor-analytic study was also
undertaken by Fisher & Johnston (1997)
determined two specific factors of
disability and changes in the disability
were reliably measured by the Oswestry
Disability Questuinnaire.

Francisco el al (2004) conducted
a correlational study and concluded
clinically significant decrement in pain
leading to almost recognizable changes in
disability and quality of life. Similarly in
the present study, % of disability with
ODI, there was a drastic change in
disability progressing from crippled to
severe- moderate- minimal disability in
both control and experimental groups. The
number of subjects in the crippled
category reduced from 2 to 0 in the control
group and from 8 to 2 in the experimental
group after intervention. In the severe
category the number of subjects decreased
from 14 to 5 in the control group and from
15 to 5 in the experimental group. The
number of subjects increased in both
minimal and moderate category after
intervention in both the control and
experimental groups. The progression
towards lesser disability was seen more in
the experimental group. Hence, the
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integrated soft tissue mobilization showed
better functional outcome in chronic low
back pain subjects.

Soft tissue techniques although
used in practice by therapists, this
integrated approach encompassed
techniques addressing all soft tissue
structures involved in the pathophysiology
of back pain. Soft tissue mobilization
addresses a more efficient biomechanical
function because of release of fascial
tension (Ganong, 1978). It also provides
local and general vascular changes in the
vascular and lymphatic circulation.
Another model proposes that soft tissue
techniques lead to connective tissue
remodeling,  encouraging  circulation,
enhancing venous and lymphatic return,
also showing neurologic effects of release
of endogenous opioids thus relieving
musculoskeletal pain. These physiological
models  suggest the importance of
implementing soft tissue techniques in
rehabilitating chronic low back pain. Even
though the intervention is for shorter
duration, the functional outcome in the
interventional group showed better
improvements. The functional outcomes
are the overall indicators and it is
considered to be an ultimate outcome in
any rehabilitation.

Hence, considering the above
physiological factors, importance of
manual techniques, the results of the study
seems to be justified. Soft tissue
mobilization to the low back region can
thus help in providing pain relief, mobility
and  functional improvement. The
limitations include a relatively smaller
sample size in order to make the results
more valid and long term effects need to be
monitored. As not much has been studied
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related to the integrated soft tissue
mobilization techniques towards outcomes
of pain, mobility within a larger
population of low back pain, there is much
scope in future to establish this through
research. Integrated soft tissue
mobilization forms an integral component
in rehabilitation of chronic low back pain
with optimal duration of training.

Conclusion: The experimental study on
the effects of integrated soft tissue
mobilization in chronic low back pain
subjects revealed a decrement in pain,
lumbar mobility and the overall functional
outcome in both the groups. In specific,
integrated soft tissue mobilization group
showed a moderate improvement in the
functional outcome than the control group.
The integrated soft tissue mobilization
plays an integral component in the
intervening chronic low back pain.
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